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NOACHUTEJIbHAS 3AIIMCKA

Tporpamma 1o (¢pu3KKe Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTaBICHA HAa OCHOBE IOJI0XKEHHMIT U TpeGoBaHMIl K
pe3yabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTensHOM mporpaMmsl, mpeacraBieHHsx B @I'OC 000, a taxxke
¢ yu€toM denepanbHoil pabodeii mporpammel Bocniutanus u Konnenimu npenogasanust yueoHoro npeamera «Ouznkay.

CopeprkaHue IpOrpaMMEl IO (hH3MKE HAIIPaBJICHO Ha (JOPMUPOBAHNE €CTECTBCHHOHAYYHOH ITPAMOTHOCTH O0YUJarOIINXCS
U OpraHM3aIMI0 U3y4eHHUs GU3UKU Ha JesITeIbHOCTHOH OCHOBE. B mporpamMme no ¢gpu3nke yqUTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npenmera B peanmzarmy Tpedosannid @PI'OC OO0 k mIaHUPYEeMBIM JIMIYHOCTHBIM M METaIllpeAMETHBIM pe3yibTaTaM 00ydeHus, a
TaKoKe MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YIE€OHBIX IIPEMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusI.

IIporpamma mo ¢u3KMKe yCTaHABIMBAeT paclpenelicHHe yd4eOHOro Marepuaia Mo rogaM oOydeHus (IO Kiaccam),
npeuIaracT IPUMEpHYIO ITOCIEA0BATEIFHOCTE U3YUYEHHsT TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COAEpXKaHHS U
yuéTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOnIIXCsL.

IIporpamma mo ¢usmuke paszpaboTaHa C LENbIO OKa3aHHWs METOAMYECKOH ITOMOIIM YYMTENI0 B CO3MaHMU paboueit
HIpOTpaMMBbI [0 y4eOHOMY MPEeIMETY.

Ounzuka sBISETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB, IOCKOJBKY (H3NYECcKHe
3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB U SIBICHUH, M3y4aeMBIX XUMHEH, OMOJIOTHEH, acTpOHOMHUEH U (pu3ndeckoil reorpaduei,
BHOCHT BKJIa]] B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, IIPEJOCTaB/IsIeT Hanboee ssCHble 00pa3ibl MPUMEHEHHsI HayTHOTO METOAa
MO3HAHUsL, TO €CTh CIIoco0a MOTyYeHUs JOCTOBEPHBIX 3HAHUIT O MHpe.

OpHa U3 THAaBHBIX 33/1a4 (U3MYECKOT0 00pa3oBaHHSA B CTPYKType oOmiero o0pa3oBaHHS COCTOHT B (POPMHPOBAHUH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIixcs.

Wzydenne ¢msmkn Ha 6a30BOM ypoBHE IMpeIIoNaraeT OBNAACHHE CIECAYIOIMMH  KOMIIETEHTHOCTSAMH,
XapaKTepPH3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e  Hay4YHO OOBACHATH SBICHUS;
e  OILCHUBATH U MOHUMATh OCOOEHHOCTH HAYyYHOTO HCCICTOBAHMUS;
e  UHTEPNPETHPOBATh JAHHBIC U UCIIOIb30BATh HAYYHbIE JOKA3aTEIbCTBA IS TOTyUCHUS BBIBOJIOB.
lemn n3ydyenms ¢usukm Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHus ompeneneHsl B KoHumemumum mpemogaBaHHs
yuebHOro mpenmera «®dusmka» B o0pa3oBaTeNBHBIX opraHu3anusx Poccuiickoit denepanyy, peaTU3yIONMX OCHOBHEIC
o0meo0pazoBaTeNlbHBIE MIPOTPaMMBI, yTBEpKIEHHOW pemreHneM Komnermm MuHucTepcTBa TpocBemeHnus Poccuiickoit
Oenepanmu (mpotokon ot 3 nexkadps 2019 r. Ne [IK4BH).
Hean nzyyenus Gpuznku:
e  mpHOOpeTeHHe HHTepeca M CTpeMJIeHHs OOyJalomuXcs K HaydHOMY W3YYEHHIO TPHUPOIBI, pPa3BUTHE HX
MHTEJUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

e  pa3BUTHE TIPEJCTABICHHH O HAYIHOM METOAE IMO3HAHUS M (OPMHPOBAHHE HCCIEOBATEIFCKOTO OTHONICHHS K
OKPY’KaroIlINM SIBICHUSM;

e  (GopMHpOBaHME HAay4yHOTO MHPOBO33PEHMSI KaKk pe3ylbTaTa W3YYeHUS] OCHOB CTPOCHHMS MaTepuu U
(yHIaMEHTAIBHBIX 3aKOHOB (PHM3UKH;

e (opMHpOBaHUE NPEICTABICHUH O POIH (GU3UKH A PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOIOTHI;

e  pa3BUTHE TPEACTABICHUI O BO3MOXHBIX chepax Oyaymeid mpodecCHOHATBHON NesATEeIbHOCTH, CBSA3aHHOH C
(U3HKOIA, MOATOTOBKA K JANIbHEIIIIEMY OOYYEHHUIO B 9TOM HaIlpaBIICHUH.

JlocTikeHHe 3THX Iienedl mporpaMmbl 0 (U3MKE Ha ypOBHE OCHOBHOTO 00LIero oOpa3oBaHUs 00eCIeunBaeTCs
pelIeHreM CIIeTyIONIIX 3a1a4:

e  mpuoOpeTeHHE 3HAaHUH O JUCKPETHOM CTPOCHHM BEIIECTBAa, O MEXaHWYECKUX, TEIMJIOBBIX, 3JIEKTPUYECKHUX,

MAarHuTHBIX U KBAHTOBBIX SABJICHHUAX,
e  TpHOOpeTeHNe YMEHHI ONNCHIBATH U OOBIACHATH (GU3MUECKHUE SBICHUS C HCIIOIb30BAHNEM MOTYICHHBIX 3HAHHH;
e  OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3aa4 C UCIOIb30BaHIEM (PU3MUECKUX MOJeNeH, TBOPUECKIX
U MPAKTUKOOPUCHTUPOBAHHBIX 3a1a4;
e  pa3BUTHE YyMEHMH HaOMIO#aTh TPUPOJHBIC SBIEHHS U BBHINOJIHATH OIBITHL, J1a0OpaTOpHBIE pabOTHl M
SKCIIEPHIMEHTAIIBHBIC NCCIIEA0BAHNS C UCTIOIb30BAHIEM H3MEPUTEIBHBIX TPHOOPOB;
e ocBoeHHEe MPUEMOB PabOTHI ¢ MH(DOpPMAIHEl (U3MUECKOTO COACPIKAHUS, BKIIOYAS MHPOPMAIIHIO O COBPEMEHHBIX
JOCTH)KEHUSIX (PU3UKH, aHATIM3  KPUTHIECKOE OLICHHBAHUE HH(POPMALIUH;
e  3HAKOMCTBO CO cdepamMu MpPO(ECCHOHANBEHOH eITeNbHOCTH, CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JTOCTIKEHUSAX (PU3NIECKOH HAYKH.
Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE OCHOBHOIO 00Iero oopasoBaHus oTBomutcs 238 yvacos: B 7
Kiacce — 68 dacos (2 waca B Hezemo), B 8 xiacce — 68 gacoB (2 waca B Hememo), B 9 kiacce — 102 gaca (3 yaca B He#eINo).

Ipennaraemslii B mporpamMme o (U3UKe HepeueHb JIabopaTOPHBIX pabOT M ONBITOB HOCHT PEKOMEHMATENIbHBIH
XapakTep, y4uTellb JeNaeT BBIOOp NPOBEICHHS JIaOOPaTOPHBIX PabOT M OHBITOB C y4éTOM HMHIMBHIYaJbHBIX OCOOEGHHOCTEH
00y4alOIMXCs, CIHCKA HKCIEPUMEHTANBHBIX 3a[aHUM, Npe/UlaraeéMelX B PaMKaX OCHOBHOTO T'OCYJApCTBEHHOTO JK3aMEHa II0
busnke.

COAEPKAHUE OBYYEHUSA
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Pazpneu 1. ®u3nka u e¢ poJb B NO3HAHUH OKPY KAIOLIEro MUpPa.

Ouzuka — Hayka o mpupope. SIBneHus npuponsl. Ousndeckue SBICHHSA: MEXaHWYECKHE, TEIIOBBIE, NEKTPHUYECKHE,
MarHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BenuuuHBL. V3Mepenue ¢usndeckux BenmnuuH. Pusmdeckue npuOopsl. [lorpemHocTs H3MEpeHH.
MexryHapoaHas CHCTEMA €JIIHHIIL.

Kak ¢usnka u npyrue ecrecTBeHHbIE HAyKH W3y4aloT IPHPoAy. EcTecTBeHHOHAyUYHEIH METOJ MO3HAHUS: HaOIIOJCHHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIDKEHHE TI'MIIOTE3, JKCIEPUMEHT IO MPOBEpKE THUIOTE3, OOBSICHEHHE HaOII0JaeMOro
sBieHus. Onrcanne GU3NIECKUX SBICHUH C TOMOIIBIO MOIEICH.

Hemoncmpayuu.

1. MexaHuueckue, TEINIOBBIE, YJIEKTPUIECKAE, MaTHUTHEIE, CBETOBEIC SIBIICHUSL.

2. ®usuyeckue NpHOOPHI U MPOLEAYPa MPAMBIX H3MEPEHUIT aHAJIOTOBBIM M LIU(GPOBBIM MPHOOPOM.

Jlabopamopnuvie pabomol u onvimol.

Omnpenenenne NEHbI ASCHNUS Kbl H3MEPUTEIFHOTO Iprbopa.

M3mepenue paccTostHUM.

M3mepenne 06bEMa KUAKOCTH U TBEPIOTO Tela.

OmnpeneneHne pa3MepoB MaNbIX TETI.

M3mepenue TemiepaTypsl Py TOMOIIH XKUIKOCTHOTO TEPMOMETPA U IaTYHKa TEMIIepaTyphlL.

IIpoBenenne uccienoBaHus 1O MPOBEPKE THUIOTE3BI: JATBHOCTD MOJETA IMIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
Goutbiie, yeM OoJIbIIe BBICOTA IyCKa.

Paznen 2. [lepBoHayaabHbIe CBEICHUS 0 CTPOEHUH BellecTBA.

CtpoeHue BelecTBa: aTOMBI X MOJIKYJIBI, X pa3Mepbl. OMNbBITHL, JOKA3bIBAIOMINE JHUCKPETHOE CTPOCHHE BEIECTBA.

JIBmkenre yacTuI BemectBa. CBs3b CKOPOCTH JIBIKEHHS YaCTHII C TeMIepaTypoil. bpoyHoBckoe nsmxenue, muddy3ust.
B3aumonelicTBue 9acTuIl BEIIECTBA: IPUTSDKEHUE U OTTAIKUBAHHE.

ATperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, YKUAKOCTEH W TBEPABIX (KPHCTANIMYECKHX) Tell. B3amMocBs3b
MEXJ[y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX M HMX aTOMHOMOJEKYISIpHBIM cTpoeHHeM. OcoGeHHOCTH
arperaTHbBIX COCTOSIHMH BOJIBL.

Hemoncmpayuu.

1. HaGmonenue OpOYHOBCKOTO JIBYDKSHUSL.

2. Habntonenue nuddysun.

3. HabmroneHue sSBICHUH, OOBSICHIIOMNXCS MPUTHKEHUEM HITH OTTATKUBAaHUEM JaCTHI] BEIIECTBA.

Jlabopamopnuvie pabomol u onvimol.

1. OueHka nuameTpa aToMa METOJIOM PSIOB (C HCIodIb30BaHueM (oTorpaduit).

2. OmsbITHI 10 HAOIIOCHUIO TEIUIOBOTO PACIINPEHNUS I'a30B.

3. OrmsITH IO OOHAPYKEHUIO ICHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHNS.

Pa3nen 3. [IBuikeHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe JBIKeHHe. PaBHOMepHoe M HepaBHOMepHoe JnBmkeHHe. Ckopoctb. CpenHsisi CKOPOCTh IpU
HEPaBHOMEPHOM JBIDKEHHH. Pacuér myTH 1 BpeMeHH ABIKSHNSL.

o, whE

SBnenue mHepuuu. 3aKOH WHEpUWHU. B3auMoaelcTBUE Tell Kak MpUYMHA M3MEHEHHs CKOPOCTH ABIKEHHs Tesl. Macca
Kak Mepa HHepTHOCTH Tena. [I1oTHocTh BenecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00BEMa BelIeCTBA.
Cuna xak XapakTepucTHKa B3auMojeicTBua Ten. Cuia ympyroctu M 3akoH ['yka. M3mepeHue cuibl ¢ HOMOIIBIO
IUHaMOMeETpa. SIBieHue TATOTEeHHs W criia TsokecTd. Crila TshKecTH Ha JIpyrux mianetax. Bec tema. HeBecomocts. CrokeHne
CHJI, HAaIIpaBJICHHBIX 110 OJHOM mpsMoii. PaBHoneicTBytomas cui. Cuna TpeHusa. TpeHue cKonbXeHusl U TpeHHe Nokosl. TpeHue B
MIPUPOJIE U TEXHUKE.
Hemoncmpayuu.
HaburoeHne MeXaHH4YeCKOTO JBIDKCHHUS TeIa.
M3mepenne ckopocTH MPsIMOIMHERHOTO JBUXKEHUS.
Ha6roieHue sIBJICHUS] HHEPIIHH.
HabnroneHne n3MEeHEHHsI CKOPOCTH TIPH B3aUMOJICUCTBHH TEI.
CpaBHEHHE Macc M0 B3aMMOACHCTBHUIO TEJL.

o~ whE

. CroxeHue cwil, HAaPaBIEHHBIX MO OXHOMN MPSAMOIL.

Jlabopamopnusie pabomol u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBI)KEHHS (IIApUKa B XKUAKOCTH, MOJENIHU 3JIEKTPUYECKOTO aBTOMOOMIS U
Tak janee).

Omnpenenenne cpefHelt CKOPOCTU CKOJIBbXKEHHs OpycKa MM IIapyKa 110 HAKIOHHOH MIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPIOTO Tela.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSIKEHUS (IeopMalnm) HIPY>KHUHBI OT MPUI0KEHHON CHIIBL.

OTBITH, IEMOHCTPUPYIOIIIE 3aBUCHMOCTD CHIIBI TPEHUSI CKOJIBKEHHS OT Beca Tella M XapaKTepa CONPHUKACAIONIIIXCs
MOBEPXHOCTEM.

Paznen 4. /laBenne TBEPABIX TeJl, AKUIKOCTEH H ra3oB.

agrwn



Jasnenne. CriocoObl yMEHBIIEHUS U yBeNHUYeHHs AaBieHus. [laBneHue ra3a. 3aBUCHMOCTb JaBIIEHUS ra3a oT o0béMa,
Temmneparypsl. Ilepenada naBneHus TBEPABIMH TelaMH, KUIKOCTAMH U razamu. 3akoH Ilackans. IIHeBMaTHueckue MallMHBIL
3aBUCHUMOCTb JABIEHUS KHUAKOCTH OT IyOuHbL. ['mapocratndeckuit mapamokc. Coobuiaromuecs: cocynasl. I'mapaBnuueckue
MEXaHU3MBI.

Atmochepa 3emnn u armocdepHoe AaBieHHe. [IpUYMHBI CYyLIECTBOBaHHs BO3AYIIHON o00omouku 3emin. OmnbIT
Toppruemm. W3mepenne atMochepHOro AaBiieHUs. 3aBHCHMOCTh aTMOC(EPHOrO JaBJEHHS OT BBICOTHI HAJ YPOBHEM MODSI.
TIpubops! 11 n3MepeHus: atMocepHOro JaBIeHUS.

JleficTBHe JKUIIKOCTH W Ta3a Ha IOTPYXEHHOE B HHUX Telo. BrTankuparomast (apXuMenoBa) cuia. 3akoH ApxXumerna.
IInaBanue Ten. Bo3gyxomiaBanue.

Hemoncmpayuu.
3aBUCHMOCTSH J1aBJICHUS I'a3a OT TEMIIEPATypbL.

Ilepenaua naBneHUs KUAKOCTBIO U TA30M.
Coobuiaronuecs cocypl.
I'mnpasnuueckuii npecc.
TIposiBieHue aeiicTBUS aTMOC(HEPHOTO TABIICHHS.
3aBUCHMOCTH BBITAJIKUBAIOLICH CHIIBI OT 00BEMa MOTPYKEHHOM YaCTH TelNa U INIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITCCHCHHON JKUAKOCTH.
VYcioBue miuaBaHus TeN: IUIaBaHME WIM NOTPYKEHHE Tel B 3aBUCHMOCTU OT COOTHOILEHMS IUIOTHOCTEH Tena U
JKHUIKOCTH.
Jlabopamophuvie pabomol u onvinol.
HccnenoBanue 3aBUCMOCTH Beca Tela B BOJIE OT 00bEMa MOTpY:KEHHOM B )KUAKOCTD YaCTH Teja.
2. OmpeneneHre BHITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO0, IOTPYKEHHOE B KUIKOCTB.
3. TIpoBepka He3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBL, JEHCTBYIOIIEH Ha TENO B KHIKOCTH, OT MacChl Tea.
4.  OmubIThl, JEMOHCTPUPYIOUINE 3aBUCHMOCTD BBITAIKUBAIOIICH CHIIBI, JEHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT 00BbEMA
HNOrpyXEHHOU B KHIKOCTb YaCTH TeNa U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKH U ONpe/ieieHe e€ TPY30IOABEMHOCTH.

Pazpneu 5. PaGoTra u MOIHOCTB. DHEprus.

Mexanndeckast paboTa. MOITHOCTS.

ITpocThle MeXaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBHiO paBHOBecHsi pbluara. [IpuMeHeHue mnpaBmiIa
paBHOBecus pbrdara kK Onoky. «3omotoe mpasmino» MexaHukd. KITJ[ mpoctsix mMexann3moB. IIpocTele MexaHHU3MBI B OBITY M
TEXHHUKE.

N~ wWN R

=

Mexanndeckass sHeprus. KuHeTndeckas W HOTCHIMaJbHAs SHeprus. [IpeBpallleHMe OJHOTO BHIAa MEXaHHYEeCKON
SHEPTUH B APYTroil. 3aKOH COXpaHEHUs SHEPTUHU B MEXaHUKE.
Hemoncmpayuu.
1. IIpumeps IPOCTHIX MEXaHU3MOB.
Jlabopamopnuvie pabomol u onvinol.
1.  OmnpexeneHue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBIDKEHUH TEJa 110 TOPH30HTAIBHOM MOBEPXHOCTH.
2. UccrnenoBanue yciaoBHi paBHOBECHS phluara.
3. Usmepenne KIIJ] HaKIOHHOI IIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPaHEHHS MEXaHUIECKOW YHEPTHH.
8 KUIACC

Pa3nen 6. TensioBble siBJIeHHS .

OCHOBHBIC TIOJIOKECHUS MOJIEKYJIIPHO-KHHETHIECKOW TEOPHH CTPOSHHs BeIIecTBa. Macca W pa3Mepbl aroMOB H
MOJ'[eKyJ'[. OH]:ITI)I, l'lO)lTBep)K}la}OLLII/IC OCHOBHBIC ITOJIOXKECHUA MOHCKyHHpHOKMHeTH‘[eCKOﬁ TeOpI/II/I.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUIA BemecTBa. Kpucrammyeckue u amopdubie Tena. OObsICHEHHEe
CBOWCTB Ta30B, XHUIKOCTEH W TBEPABIX TEN HAa OCHOBE IIOJIOKCHHH MOJEKYISPHO-KHHETHYeCKoW Teopuu. CMadMBaHUE H
KanWUISIpHBIC siBJIeHHs. TerioBoe pacliupeHne u cxaThe.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO IBIDKCHHWS 4acTull. BHyTpeHHss sHeprus. CrocoOs
M3MEHEHHs BHYTPEHHEH OSHEpruM: TelUioneperadya M coBeplleHHe paboThl. Buasl Temnomepenayu: TEIUIONPOBOIHOCTE,
KOHBEKIIUS, U3TyYCHHE.

KonnyectBo TemnoTel. YaenbHas TEINIOEMKOCTh BelIECTBA. TeIUIOOOMEH M TEIUIOBOE paBHOBecHE. Y paBHEHHE
TeruoBoro Oananca. [InapneHne u oTBepAeBaHNE KPUCTAIUTMYECKHUX BEIIECTB. Y IeNbHAS TeIUIOTa IuaBieHus. [lapoobpa3oBanue
n koHueHcanws. Mcmapenwe. Kunenue. YiaenpHas TemioTa mapooOpa3oBaHUs. 3aBHCUMOCTH TEMIIEPATYPHl KUIICHUS OT
aTMOC(EPHOTO aBJICHHSI.

BnaxnocTs Bo3nyxa.

DOHeprus TOIUMBA. Y IefIbHAs TEIUIOTa CTOPaHuUS.

Tpuanumer padots! TeruoBbix neurateneii KI1J[ TeruioBoro neuratens. TeruioBble IBUTaTENN M 3alIUTa OKPYKAFOIICH
cpenpl.

3aKOH COXpaHEHMsI U IPEBpAILEHUs SHEPTHUHU B TEIIOBBIX IPOIIECccaXx.



Jemoncmpayuu.

HaGmonenne 6poyHOBCKOTO JBHKEHHS.

Ha6mopenue qupdysum.

Habnronenve siBIeHU cMaYnBaHWS U KAITWUIAPHBIX SIBICHUH.
Habnronenne TemmoBoro pacumpeHus Tel.

M3MeHeHne naBieHns Ta3a Mpu U3MCHEHHH 00bEMA U HATPEBAHUH A OXJIKICHUH.
IIpaBuna u3mMepeHus TemrepaTypol.

Bunp! Tertonepenaymn.

OxJ1axIcHHE TIPH COBEPIICHUU PabOTHIL.

Harpesanue npu coBepiieHnn paboThl BHEIIHIMU CHIAMHU.
CpaBHEHHE TETUIOEMKOCTEH Pa3InIHBIX BEIICCTB.
Habnronenne xunexus.

HabnroeHre mocTosTHCTBA TEMITEPATYPHI MTPH TUIABICHHU.

13. Mopenu TEIIOBBIX ABUraTENCH.

Jlabopamopnuvie pabomol u onvimol.

CoNoOkwNE

e e
N o

1. OnbITeI 0 00HAPYKEHUIO NCHCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHUSL.

2. OmnbITh N0 BEIPALMBAHHIO KPUCTAIUIOB OBAPEHHOI COMIM MM caxapa.

3. OmusbITHI 10 HAOIIOCHUIO TEIUIOBOTO PACIIMPEHHUS Ia30B, )KUAKOCTEH U TBEPABIX TEL.

4. OmpeneneHre NaBieHHUS BO3yXa B OalIOHE MIMTPHLIA.

5. OmusITHl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero 00bEMa U HarpeBaHHs WM OXJIaXICHUSL.

6. IlpoBepka TUMIOTE3bl JIMHEWHON 3aBHCHMOCTH [UIMHBI CTOJOHKA JKHIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPaTyphlL.

7. HabmroneHue n3MeHEHHs BHYTPEHHEH SHEpIruy Tela B pe3yabTaTe TeIIonepeaadn U paboThl BHEITHUX CHIL.

8. HccrnenoBanue siBJICHHS TEIIIOO0MEHA MIPU CMELIMBAHUH XOJIOAHOW M TOPsIYEH BOBL

9. OmpeneneHre KOIMYECTBAa TEIUIOTHL, IMOJIYYEHHOTO BOJOH IPH TEIIOOOMEHE C HarpeTblM MeTAUIHYECKHM
IUIMHIPOM.

10. OrmpeneneHue yaeabHOH TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mporiecca NCTIapeHHs.

12. OmpeneneHue OTHOCUTENBHOM BIIa)KHOCTH BO3/IyXa.

13. OmnpexeneHue yaenbHOM TEIUIOTH TIABICHHUS JIBAA.

Pa3nen 7. DnekTpuYecKue 1 MATHUTHBIE SIBJICHHS.

Onextpuzauuss Ted. JlBa poaa dIEKTPHUYECKUX 3apsAnoB. BsaumopeilicTBue 3apspkeHHBIX Ten. 3akoH  Kynona
(3aBHCHMOCTH CHIIBI B3aUMOICHCTBHS 3apsKEHHBIX T OT BEIMIHUHBI 3aPAI0B U PACCTOSHUS MEXTy TEJIaMu).

Onexrpuyeckoe none. Hanpspx€HHOCTh anmekTpuyeckoro mouisd. IlpuHuun cynepnos3uiuu 3jieKTpUdecKux mosieil (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu »snexkrpudeckux 3apsnoB. OneMeHTapHbI snekTpuueckuil 3apsia. CrpoeHue atoma. [IpoBogHuku u
JNIEKTPUKU. 3aKOH COXPAHEHHUS ANEKTPHIECKOTO 3apsa.

DNeKTpUYecKUi TOK. YCJIOBHs CYIIECTBOBAaHMSA 3JEKTPUUYECKOTO TOKa. VICTOYHUKH IOCTOSHHOTO ToKa. JledcTBus
INEKTPUIECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B )KUAKOCTSX U ra3ax.

Onektpuyeckas 1ermb. Cuia Toka. OJekTpudeckoe HampspbkeHue. CONpOTHBIIEHHE NPOBOJHWKA. Y IENbHOE
COIPOTUBIIEHHUE BelecTBa. 3akoH OMa Juid ydacTka nenu. IlocnenoBaressHOE U apajuleIbHOE COeIMHEHNE IPOBOAHUKOB.

PaGora m MomHOCTE 3neKTpudeckoro Toka. 3akoH JDkoyms—JIenma. OnexTpudeckue IEeMH W MOTPEOUTENN
3JIEKTPUYECcKOi 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

TlocTostHHBIe MarHUTEHL B3anMmopeiicTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHOe Tojie. MarHuTHoe Toyie 3eMIIM U €ro
3Ha4YeHUe 1A Ku3HU Ha 3emse. OmelT OpcTtena. MarHuTHOE IMojie 3JIEKTPHUYECKOro Toka. IIpuMeHeHne 31eKTpOMarHuToB B
TexXHHKe. JlefiCTBME MarHWTHOTO IIONSI Ha ITPOBOJAHUK C TOKOM. OJEKTPOJBHTaTeNb IIOCTOSHHOrO Toka. McmomezoBanme
SNIEKTPOJIBUTATENIeH B TEXHUIECKHUX YCTPOICTBAaX M Ha TPAHCIIOPTE.

Omneitel @apaznes. SBnenne snekTpomaruutHoit uaaykuun. [Ipasuno Jlenua. Dnekrporenepatop. CrocoObl MONydeHHs
ANIEKTPUIECKOI SJHEPTUH. DIIEKTPOCTAHI[N HA BO30OHOBIIEMBIX HCTOYHINKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Teml.

JIBa pona 3NeKTpUUYECKUX 3apsII0B U B3aUMOJCHCTBHE 3apsKECHHBIX Tel.
YCTpOHCTBO U AEHCTBHE IEKTPOCKOIA.
OnexTpocTaTHIecKas HHAYKIHUS.

3aKOH COXpPaHEHUs INEKTPUIECKHX 3apPsI0B.
IIpoBoHUKY H TUIIIEKTPHUKN.

MonenupoBaHue CUIOBBIX JIMHUMN 3JIEKTPUUECKOTO MOJISL.
VIcTOYHNKY IOCTOSIHHOTO TOKA.

. JleHicTBUS 2INEKTPUYECKOTO TOKA.

10. DneKTpuyecKHil TOK B KHIKOCTH.

11. Ta3oBwIit pa3pan.

12. Vi3mepeHue CHIIbI TOKA aMIIEPMETPOM.

CoN~WNRE



13. V3MepeHue EKTPUYECKOTO HANPSHKEHUS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTHBIICHHUI.

15. BsaumopeiicTBHE OCTOSHHBIX MarHUTOB.

16. MopaenupoBaHie HEBO3MOXKHOCTHU pa3JIelICHHS IIOJIIOCOB MarHUTA.

17. MopaenupoBaHHe MaTHUTHBIX MOJIEH MOCTOSHHBIX MAaTHUTOB.

18. OmmIT Dpcrena.

19. MarsuTHOe HoJie TOKa. DIeKTPOMArHuT.

20. JleiicTBHE MarHUTHOTO IIOJIS HA IPOBOTHUK C TOKOM.

21. DnexTpoABUTATENb MOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHUSA 3JIEKTPOMArHUTHOW MHITYKIIUH.

23. Omeitel dapages.

24. 3aBHCHMOCTb HAaNPaBJICHUS HHAYKIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBCHHSI.

25. DnexTporeHepaTop IMOCTOSHHOTO TOKA.

Jlabopamopusie pabomut u onvimol.

OmBITH 11O HAOJIOCHUIO AIIEKTPU3AINY T MHIYKIHUEH U IIPU CONTPUKOCHOBEHHN.

HccnenoBanue nefcTBUS SIEKTPUIESCKOTO MO HA IPOBOAHUKU U AUIEKTPHKH.

COopka 1 mpoBepKa pabOTHI IMEKTPUIESCKON IETTH MTOCTOSTHHOTO TOKA.

M3mepenue u peryanpoBaHue CHIIBI TOKA.

W3mepenne U perynmupoBaHue HAPSDKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT CONPOTHBICHHS PE3UCTOpA U HANPSHKEHHS

Ha Pe3ucTope.

7. OmubITHI, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD DJIEKTPUUECKOTO CONPOTUBIICHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAaN
MONEPETHOTO CEUCHUSI U MaTepHaa.

8. TIpoBepka mpaBmiIa CIOKCHUS HAIPSHKEHUIT IIPU MOCIEI0BATEILHOM COSIMHEHUH IBYX PE3UCTOPOB.

9. IlpoBepka mmpaBuiIa Ul CUIIBI TOKA IIPH NapaIeIEHOM COSIUHEHHH PE3HCTOPOB.

10. Ompepenenue paboThl TEKTPHISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHne MOITHOCTH EKTPUIECKOTO TOKA, BBICIISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 JTaMIOYKy, OT HalPsDKEHNS Ha HEeH.

13. Ompenenenne KI1/] HarpeBaTes.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS OCTOSTHHBIX MAarHUTOB.

15. H3yueHne MarHUTHOTO IOJIS IIOCTOSTHHBIX MarHUTOB NPU UX OOBEMHEHUH U Pa3ACICHNN.

16. HUccnenoBanue AefCTBHS 3JIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEIIKY.

17. OmbITHI, ZEMOHCTPUPYIONINE 3aBHCHMOCTD CHIIBI B3aHMOAEIHCTBHSA KAaTYIIKH C TOKOM M MarHWTa OT CHJIBI TOKa U

IR N

HaIpaBJICHUS TOKA B KaTyIIIKeE.
18. V3yueHue AefiCTBHS MArHUTHOTO IOJIS HA TIPOBOTHUK C TOKOM.
19. KoHctpynpoBaHue 1 H3ydeHHe paboThl AIEKTPOABUTATEIS.
20. WMsmepenue KII1J] anexTpoaBUraTenbHON YCTAHOBKH.
21. OmneITHl TO WCCIEIOBAHUWIO SIBICHHS DJIEKTPOMArHUTHOW HWHIYKIMH: HCCIECIOBaHHE W3MEHEHWH 3HA4YeHWs W
HaIpaBJICHUS] HHIYKIIMOHHOT'O TOKA.
9 KJIACC

Paznen 8. Mexannyeckue siBjaeHHs.

Mexannueckoe ABIbkeHHe. MarepuansHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTH MEXAHHUYECKOTO JIBMKEHMS.
PaBHOMepHOE mpsiMosMHElHOE NBIDKEeHHEe. HepaBHOMepHOE npssMonuHeiiHoe aBrkeHne. CpeqHss 1 MTHOBEHHAst CKOPOCTh Tela
IpU HEPAaBHOMEPHOM JIBH)KEHHH.

VYckopenne. PaBHoyckopeHHOE npsiMosnHeliHOe aBikeHne. CBoboHoe magenne. OnsiTs! [Nanmes.

PaBHOMepHOe fBIDKeHHE MO OKpyXHOCTH. [lepmoxm m wacrora oOpamenns. JluHelHas W yriaoBas CKOPOCTH.
LleHTpOoCTpEeMUTETBHOE YCKOPEHHE.

ITepsriit 3akoH HbtoTona. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. [IpuHImn cyneprno3unum cui.

Cuna ynpyroctd. 3akoH ['yka. Cunia TpeHUs: CHla TPEHUs! CKOJIBKEHHS, CUJIa TPEHHS IOKOsI, APYTUE BUIBI TPEHUSL.

Cuita TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHHUS. Y CKOpEeHHe CBOOOIHOTO mameHws. J[BirkeHune maHeT Bokpyr CoiHIa.
IlepBast kocMuueckasi ckopocTs. HeBecoMoCTh U Iieperpys3Ku.

PaBHOBecue MarepuanbHON TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPAOTO Tella C 3aKPEIUIEHHON OCHIO
BpauieHus. MoMmeHT cunsbl. LleHTp TskecTu.

Wmnynec tena. U3menenue ummyisca. UMImyabe cuiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTHBHOE ABHKEHHE.

Mexanudeckast paboTa M MONIHOCTb. PaboTa cHI TSDKECTH, YHpYyroctd, TpeHus. CBsi3b SHEPruM M padOTHL
IloTeHunanbHast SHEprHs TeNa, TMOJHATOTO HaJ IOBEPXHOCThIO 3eMiH. IloTeHIuManpHas OSHEPrUsl CHKaTOW IPY>KHHBI.
Kunerudeckas sneprus. Teopema o KUHETUYECKOM SHEPruy. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.



emoncmpayuu.
HaGmonenre MexaHNUECKOTo IBMKSHUS Tella OTHOCUTENNBEHO Pa3HBIX TEN OTCUYETA.
CpaBHeHHeE ITyTeH U TpaeKTOpHUil IBMKEHUS OJHOTO U TOTO XK€ TeNla OTHOCUTEIBHO Pa3HbIX TeN OTCUETA.
M3mepenne CKOpOCTH B YCKOPEHHMS MPSIMOINHEHHOTO IBIKEHHS.
HccnenoBanue npu3HaKkoB paBHOYCKOPEHHOTO IBIKCHUSL.
HaGmonenne nBrkeHNs Tena 1o OKPY>KHOCTH.
Habnronenne MexaHWYeCKUX SIBICHHUH, MPOUCXOIAMINX B cucreMe orcuéra «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBI)KEHHH OTHOCHTEIIHHO KaOMHEeTa (PH3NKIL.
7. 3aBHCHMOCTH YCKOPEHHS Tela OT MAcChl TeJa U AeHCTBYIONIEeH Ha HETO CHIIBL.
8. HalnromeHne paBeHCTBa CUII IPU B3aUMO/ICHCTBHH TEJl.
9. l3MmeHeHMe Beca Tela IIPH YCKOPEHHOM JIBIDKCHUH.
10. Tlepemaua ummysbca MPU B3aUMOICHCTBUH TEIL.
11. IIpeoGpa3oBaHMs SHEPTHHU NIPU B3aUMOJCHCTBUH TEIL.
12. CoxpaHeHHe UMITyJIbCa P HEYIPYroM B3aUMOICHCTBHH.
13. CoxpaHeHue UMITyJIbCa IIPH a0COJIIOTHO YIPYTOM B3aHMOACHCTBHN.
14. HaOnroneHue peakKTUBHOTO JBM)KECHHS.
15. CoxpaHeHHEe MEXaHHUECKOH SHEPTHHU NPH CBOOOIHOM MaICHUH.
16. CoxpaHeHHe MEXaHHYECKOIl SHEPTHH ITPU BIDKSHHUH Tella MO AHCTBHEM NPYKUHBL.
Jlabopamopuuie pabomut u onvimol.
KoncTpynpoBanue TpakTta IuIsl pa3roHa U JIbHEHIIEro paBHOMEPHOTO IBIDKSHHS IApHKA HIIHA TEJISHKKH.
OmnpeneneHne cpeaHel CKOPOCTH CKOJBKEHHS OpyCcKa WM JIBIDKSHUS MIapHKa [0 HAKIOHHOH MIIOCKOCTH.
OmnpeneneHne YCKOPEHUs Tella IIPH PaBHOYCKOPEHHOM JBM)KEHHH 110 HAKIIOHHOMH TUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBIDKCHUH 0€3 HauallbHOW CKOPOCTH.
IIpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM ABIKEHHM 0€3 HAaualbHOW CKOPOCTH ITyTH OTHOCSITCS KaK PAT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEIKYTKH BPEMEHN OJANHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO JAaBIICHUS.
Onpenenenre K03 GUIMEHTa TPSHUS CKOJIBKCHHSL.
Omnpenenenne KECTKOCTH MPYKUHBL.
Omnpenenenne paboOThI CHIIBI TPEHHUS TPU PABHOMEPHOM JIBIDKSHHUH TEJNa 10 TOPH30HTAIBHON MMOBEPXHOCTH.
10. OmnpeneneHue pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C HCIOIB30BAHUEM HETOJBIDKHOTO M TOJBIDKHOTO
0JI0KOB.
11. M3yueHue 3aKoHa COXpaHEHHs SHEPTUU.
Pa3nen 9. Mexannveckue KojieGaHUsI U BOJIHbI.
Koneb6arenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHUI: MepHo/I, 4acToTa, aMIUINTyAa. MaTreMaTH4ecKuil 1
NpYKUHHBIH MasTHUKH. [IpeBpatenne sHepruy npy KonedaTenbHOM ABHKEHNH.
3aryxatromiue Kojecbanus. BeiHyxaeHHbie Konebanus. Pesonanc. Mexanndeckue BoHbL. CBONCTBa MEXaHUYECKUX BOJIH.
IIpononbHble M NONEepeyHble BOIHBL. J[JTMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHnueckrue BOJIHBI B TBEPAOM Telle,
celficMUuecKye BOJHBI.
3Byk. 'poMKoCTb 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. H}pa3Byk n yIbTpas3ByK.
Hemoncmpayuu.
HaGmonenue koneb6aHuii Tes noj AHCTBHEM CHIIBI TSDKECTH U CHIIbI YIPYTOCTH.
Ha6monenne xonebanuii Tpy3a Ha HUTH U Ha Py KUHE.
HaGumroieHre BBIHYK/ICHHBIX KoJleOaHUH 1 pe3oHaHca.
Pacnipoctpanenne mpo10IBHBIX U ITONIEPEYHBIX BOJH (Ha MOJIENN).
HabroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYeCKHI pe30HaHC.
Jlabopamopnusie padbomol u onvimol.
OmnpezeneHne 4acToThl U epHo/ia KoJeOaHuii MaTeMaTHYECKOTO MasiTHUKA.
OmpeneneHne YacTOTHl ¥ MepHoa KoJIeOaHUH MPYKHHHOTO MasTHUKA.
HccenenoBanue 3aBUCUMOCTH IiepHoAa KojeOaHuil OABEIICHHOT0 K HUTH I'py3a OT AJMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TTepHOAia KoJleOaHUH IPY>KUHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka He3aBHCUMOCTH MepHo/ia KojeOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.
OmBITHI, JEMOHCTPUPYIOIIHE 3aBHCHMOCT IepHoja KojieOaHWi NpYKMHHOTO MAasTHHKAa OT MacChl TIpy3a Hu
KECTKOCTH MPYKUHBL.
7. H3mepenue yckopeHHs CBOOOAHOIO MaJCHUsI.
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Pazges 10. Di1ekTpoMarHuTHOE 10JI€ U 3JIeKTPOMATHHTHbIE BOJIHBI.

DNeKTPOMArHUTHOE 110JIe. DJIEKTPOMAarHUTHbIC BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. [1IKana aeKTpOMarHUTHBIX
BOJIH. VICrI01b30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSA3H.

OnekrpoMarnuTHas npupoja ceera. CKopocTh cBeTa. BonHoBbIe cBOiicTBa cBeTa.



emoncmpayuu.
1. CsaoiicTBa 371€KTPOMarHUTHBIX BOJH.
2. BomHOBBIE CBONCTBA CBeTa.
Jlabopamopnuvie padbomol u onvimol.
1. UzyuyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tene(oHa.
Pazgen 11. CBeToBbI€ SIBJICHHS.
JlyaeBas mognens cBera. Vcrounuku cBera. IIpsmonuueiiHoe pacmpocTpaHeHue cBera. 3aTMmeHus ConHua u JIyHBL
Otpaxxenne cBeta. [Imockoe 3epkano. 3aK0oH OTpakeHMS CBETA.
IIpenomiienne cBera. 3akoH mpenoMieHHs cBera. IlosHOe BHYTpeHHee OTpakeHHe cBeTa. VIcmosp30BaHME ITOJIHOTO
BHYTPEHHET0 OTPAXKEHUS B ONITHIECKUX CBETOBOJAX.
Jlunza. Xox myded B nmuH3e. OnrTHdeckas cucTeMa (oToammapara, MHKPOCKOIIAa M Teleckoma. ['7a3 kak onThdeckas
cucTeMa. bIm3opyKkocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criekTp. OnbiTel Herorona. CrtoxeHne clieKTpallbHEIX I[BeTOB. J{icnepcus cera.
Hemoncmpayuu.
IIpsimonuHeliHoe paciipocTpaHeHHe CBETa.
OTpaskeHHe CBeTa.
Tomyuenne n300paxeHni B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajlax.
IIpenomnenue ceera.
OnTru4eckuii CBETOBO/.
Xop mydeit B cobuparomeii IH3e.
Xop mydeil B pacceuBalollel JUH3e.
Tonyuenne n306paxeHuH ¢ TTOMOIIBIO JIMH3.
. Ilpunnun geficTBus GoToanmapara, MUKPOCKOIA U TEJIECKOMA.
10. Mogens riaza.
11. PasnoxeHue 06€JI0TO CBETA B CIICKTP.
12. Tlomydenwue 6es0ro CBETa HPH CIIOKEHHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnusie pabomol u onvimol.
HccnenoBanue 3aBUCHMOCTH YTIIa OTPayKEHHsI CBETOBOTO JTyda OT YIJIa MaJ(eHNSI.
V3ydeHne XxapakTepUCTHK H300pakeHUs TPEAMeTa B INIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH YTIIa IPEIOMIICHHS! CBETOBOTO JIyda OT yIJIa MaJeHUs Ha TPAHHIE «BO3LYyX—CTEKIION.
[Mony4enue n300pakeHnit ¢ MOMOIIBI0 COOMPAIOIIEH JINH3EL.
Omnpenenenre GOKyCHOTO pacCTOSHHS ¥ ONTHYECKOI CHIIBI COOMpATONEeH JIMH3BL.
OMBITHI IO PAa3NIOKEHUIO OEIOTO CBETA B CIIEKT.
. OmnbITH MO BOCHPHATHIO IIBETA IPEMETOB P UX HAOIIOJICHHH Yepe3 L{BETOBbIC (DPUIIBTPHIL.
Paznen 12. KBantoBble siBJIeHHS.
Omneithl Pesepdopna n mianerapuas moaens aroma. Monens atoma Bopa. Vcmyckanue M moriomeHne cBeta aTOMOM.
KBanrsl. JInnelyarbie CieKTphl.
PanmoaktuBHOCTh. Anbda, Oeta- n ramma-u3aydeHns. CTpoeHHe aTOMHOTO siapa. HykiioHHast MOfieNlb aTOMHOTO sipa.
W3oronsl. PagnoaktuBHbIe peBpamienus. [lepron nomypacnaga aTOMHBIX siep.
SlnepHble peakiuy. 3aKOHBI COXPAaHEHHS 3apsI0BOTO M MACCOBOTO YHCEIN. DHEPTHsl CBSI3M aTOMHBIX siyiep. CBsI3b MacChl 1
sHepruu. Peakiuu cunresa u aenenus siep. Vicrounuku snepruu CosHIA 1 3BE3I.
SnepHas sHepreTHka. JIeHCTBUS PaANOaKTUBHBIX N3TydeHHUH Ha JKHBBIE OPTaHU3MBI.
Hemoncmpayuu.
CHeKTphI U3ITy9eHHs U TTOTIIONIECHHS.
CrieKTphl pa3IMYHbIX Ta30B.
CnekTp Bomopoza.
Ha6monenne TpekoB B kamepe Buibcona.

CoNo~wWNE
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Pa6oTa cuéTunka HOHU3UPYIOIUX U3Ty4eHHUH.

Perucrpanus n3nydeHns IpUpOTHBIX MHHEPAIOB U TIPOYKTOB.
Jlabopamopnuvie pabomol u onvinol.

1. HaOnroneHHe CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

oarwhE

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUH YAaCTHUIIBI TI0 TOPMO3HOMY MyTH (110 (hoTorpadusim).

3. HM3mepenue paguoakTUBHOTO QoOHA.

IloBTOpHTE/NIBLHO-0000 IAKOIIMIT MOAYJIb.

[ToBTOpHUTENEHO-0000IAIONTNI MOYJIb IPEAHA3HAYEH U1 CUCTEMAaTH3alud U 0000IEHNS IPEAMETHOTO COJIEPKAHUS U
OIBITa JEATEIBHOCTH, INMPUOOPETEHHOTO IPU HM3YYEHHHM BCEro Kypca (U3MKHM, a TakkKe IS IOJTOTOBKM K OCHOBHOMY
rocyZlapCTBEHHOMY 9K3aMeHy 0 (pu3KKe 11 00y4aromuxcs, BBIOPABIIMX 3TOT YUeOHBIIl IpeaMET.

IIpn w3ydeHHMM NAaHHOTO MOXYNS PEATU3YIOTCS M CHUCTEMAaTH3UPYIOTCS BHABI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieynBaeTcsi JOCTIKEHHE IIPEAMETHBIX M METalpeIMETHBIX IUIAHMPYEMbIX pe3yJbTaToB oOyueHus, (opMHpyeTcs
€CTCCTBCHHOHAYYHAsI TPAMOTHOCTB: OCBOCHHE HAyYHBIX METOJOB HCCIIE[OBAaHMs SBICHHH HPUPOIBI M TEXHHWKHU, OBJIAJCHHE
YMEHUSAMH OOBACHATH (DU3MUECKHE SBICHUS, NPUMEHSS IOJydeHHbIe 3HAHUs, pellaTh 3aJayl, B TOM YHCIIE KaueCTBEHHbIE U
SKCTIEpUMEHTAIIbHBIE.



[IpuHIMITHANBHO JESATENbHOCTHBIA XapakTep HTaHHOTO pasfena pealusyeTcss 3a c4éT TOro, 4ro oOydaromuecs
BBITIOJTHSIOT 3aJaHus, B KOTOPBIX UM IpeyIaracTcs:
Ha OCHOBE IIOJIyYCHHBIX 3HAaHMH Pacro3HaBaTh M HAY4YHO OOBACHATH (DM3MUECKHE SBICHUS B OKPYKAIOIIECH MPUPOIE U
MOBCEIHEBHOM KU3HU;
UCIIOb30BaTh HAYYHbIE METOBI HCCIIEI0OBAHNS (PU3NUECKUX SIBICHUM, B TOM YHCIIE IS IPOBEPKU THIIOTE3 U MOIYUEHUS
TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOoOJice BAXKHBIX JOCTHXKEGHHH COBPEMEHHBIX TEXHOJOTHWI, HamNpHMep, HPAKTHUECKOTO
UCIIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB 3HEPIMHM Ha OCHOBE 3aKOHA INIPEBPALICHUS M COXPAaHEHUS BCEX HM3BECTHBIX BUJIOB
SHEPIUu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NPOI'PAMMBI IIO ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30OBAHUSA

W3ydenne ¢us3nkym Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHMS HANpaBICHO Ha JOCTIDKEHHE JIMIHOCTHBIX,
METAalpEMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB.

B pesynbrare u3ydeHus: GpU3MKM Ha ypoBHE OCHOBHOTO 00IIero oOpazoBaHus y oOydaromerocst OyxyT chopMHupOBaHEI
CIIEYIOIINE IMYHOCTHBIC PE3yJIbTaThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIUTAHUS:

e  [] MposBJICHHE MHTEpECca K HICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hM3NUeCKON HAYKH;

e  [] ICHHOCTHOE OTHOIICHHE K JIOCTHKCHHUSAM POCCUICKUX YIEHBIX-(H3HKOB;

e  2) rpakIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e [ rOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U ITHYCCKUX MPOOIIEM, CBSI3aHHBIX C
MPAaKTUYIECKUM MPUMEHEHUEM NOCTIKEHUI DU3NKH;

e [] OCO3HAHHE BAXXHOCTU MOPATBEHO-ITUIECCKUX MPHHITUIIOB B JICATEILHOCTH YIEHOTO;

e  3)3CTeTHYECKOro BOCIHTAHMS:

e [] BOCHpPHUATHE OSCTETHYECKUX KAaueCTB (PH3MUCCKON HAayKd: e€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

e  4) IEHHOCTH HAYYHOIr0 NMO3HAHMSA:

e [ oco3HaHME LIEHHOCTH (pM3NYECKOW HAyKH KaK MOLIHOTO MHCTPYMEHTA IO3HAHHS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
Ba)kKHeHIeH CoCTaBIAIOMEH KyIbTypHI;

e [l pa3BHUTHE Hay4IHOH JIF0003HATEIPHOCTH, HHTEPECA K HCCIEA0BATEIHCKON IEATEBHOCTH;

e 5) (hopmupoBaHHS KYJIbTYPbI 310POBbS H IMOIHOHATBLHOI0 0JIar0ONOJIy s :

e [] oco3HaHHE IIEHHOCTH 0e€30macHOro oOpa3a >XM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHpE, BaKHOCTH IPaBHI
0e301acHOr0 TOBEACHUS HA TPAHCIOpPTE, HA JOPOTrax, C JIEKTPUYECKHM U TEIUIOBBIM OOOPYJOBAaHHEM B IOMAIIHHX
YCIIOBUSIX;

e [l chopMHpOBAaHHOCTH HAaBBIKA peIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TAKOTO JKE MpaBa y APYroro 4eI0BeKa;

e  6) TPyA0BOro BOCIIUTAHMS:

e [] aKTMBHOE y4acTHe B PEIICHWH MPaKTHYECKHX 3anad (B paMKax CeMbH, 00pa3oBaTeNbHOH OpraHM3alUH, TOpoja, Kpas)
TEXHOJIOTHYECKOH U COLMAIBHOI HapaBIEeHHOCTH, TPEOYIOIINX B TOM YHCIIE U (pU3NIECKUX 3HAHUH;

e [ mHTEpeC K MPaKTHIECKOMY H3YUEHHIO Tpodeccuii, CBI3aHHBIX C (PU3HKOH;

e 7)3KO0J0rMYeCKOro BOCIUTAHUS:

e [ opueHTanys HA NpUMEHEeHHe (QU3MUIECKUX 3HAHUH JUIA pEelIeHns 3a7a4 B 00JIaCTH OKPYXKAIOIIEH Cpesbl, IITaHHPOBAHHS
MIOCTYIIKOB U OLIEHKU MX BO3MOXHBIX IOCIIEICTBUHN [ OKpYXKAIOLIEeH Cpeibl;

e  [] oco3HaHMe IIT00ATBHOTO XapaKTepa IKOJIOTHYECKHX IPOOIIeM U ITyTei UX peLIeHHs;

e §8) aganTauuu K U3MEHSIOUIMMCS YCJIOBHSM COLUAIbLHOI U NPUPOIHOIi Cpebl:

e [] moTpeOHOCTH BO B3aMMOJCHCTBUM MPH BBHIIOJHEHWH HCCIECAOBAHMH ¥ MPOEKTOB (PU3MYECKOW HAIMpPaBICHHOCTH,
OTKPBITOCTH OMBITY ¥ 3HAHUSIM JIPYTHX;

e  [] MOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATEIbHOCTD;

e [ morpeOHOCTH B (pOpMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4HCIe (OPMYIUPOBATh MIEH, MIOHATHS, TUIIOTE3bl O (PU3NIECKUX
00BEKTaxX U SBICHUSX;

e [ oco3HaHHe IePUIMTOB COOCTBEHHBIX 3HAHHUH U KOMIICTEHTHOCTEH B 001acTi (QU3HNKH;

[ [ mIaHUPOBaHUE CBOETO Pa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NUECKUX 3HAHHH;

° [l CTPEMJICHUE aHAJIM3UPOBaTb MW BbIABJIATL B3aWMMOCBA3M NPUPOIBI, OGIJ.[CCTBa H DKOHOMHKH, B TOM YHCIEC C

UCIIOBb30BaHNEM (DU3HMYECKIX 3HAHUI;

e  [] omeHKa CBOMX JEHCTBUI C yIETOM BIMSHHS HA OKPYKAIONIYIO CPEAy, BO3MOXKHBIX INTOOANBHBIX TOCIEACTBHUI.
METAINPEJMETHBIE PE3YJIbTATHI

B pesynbTraTe 0CBOSHHUs HPOrpaMMsl 10 (HH3MKE Ha YPOBHE OCHOBHOIO 00miero o0pasoBanus y oOyuaromierocs OyayT
chOpMHUPOBaHBI MeTANMpeAMETHbIE Pe3yJIbTAThI, BKIIOYAOIINC I[I03HABATEIBHEIC YHHBEpPCAJbHBIC YydYeOHBIC IEHCTBUS,
KOMMYHHKAaTUBHBIC YHHUBEPCAJIbHBIC y‘-[e6Hble ):(eﬁCTBHﬂ, PEryisiTuBHbBIE YHUBEPCAJIIbHBIC y‘{e6Hble ﬂeﬁCTBHﬂ.

Ilo3HaBaTe/IbHBIC yHHBEPCAIbHBIC Y4eOHbIe 1 CTBUS

Bba3oBble JJoruuecKue aeicTBusi:
e  BBIIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKU OOBEKTOB (SBJICHUI);
®  YCTaHaBJIMBATH CYIIECTBEHHBIII IPU3HAK KJIACCH(UKALMK, OCHOBAHUS [UIsl 000OLICHHS U CPaBHEHHS;

o BBIAIBJIATE 3aKOHOMEPHOCTU U MPOTHUBOPEYNA B paCCMaTPUBAEMBIX (baKTaX, JAHHBIX W HaGJ’HOIleHI/IﬂX, OTHOCAIIUXCSA
K (1)I/I3I/I‘{CCKI/IM SIBJICHUSAM,



BBISBJIATD NIPUYMHHO-CJICICTBEHHbIE CBA3M NPU M3Yy4CHHH (PU3MYECKUX SBICHUH M MPOLECCOB, AENATh BHIBOIBI C
UCIIONB30BaHUEM JEAYKTUBHBIX W WHIYKTHBHBIX YMO3AaKIIOYCHHUH, BBIIBHTATh THUIIOTE3Bl O B3aMMOCBSI3SIX
(U3MYECKUX BEIUYHH;

CaMOCTOSITENIHO BBIOMPATh CHOCOO pelieHus ydeOHOW (u3nvecKkoil 3amaun (CpaBHEHHE HECKOIbKHX BapHaHTOB
perreHws1, BEIOOp Hanbosee MOAXOMAIIETO C YIETOM CAMOCTOSITENILHO BBIIEICHHBIX KPHTEPHEB).

ba3zoBble ucciaenoBaTelbckme 1eiicCTBHS:

UCIIOB30BaTh BOIPOCH! KAK HCCIIE0BATENbCKUI HHCTPYMEHT MTO3HAHUS,

HPOBOJUTH IO CAMOCTOSITEIIFHO COCTaBIEHHOMY IUIaHY OIBIT, HECTIOXKHBIA (U3NIECKUIl IKCIIEpHMEHT, HeOOIIbIIoe
ucciefoBaHne (GU3MIECKOTO SIBICHHUS;

OLICHMBATh HAa HPHMEHMMOCTb W JIOCTOBEPHOCTh MH(OpPMALMIO, IONYYECHHYIO B XOAE MCCICIOBAHUA WIN
SKCTIEpPUMEHTA;

CaMOCTOSITEJIFHO (pOPMYJIPOBaTE OOOOMIEHWs W BBIBOABI IO pe3yNbTaTaM HPOBEAEHHOTO HAOJIONCHUS, OIIBITA,
UCCIIE/IOBaHMUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BuTHE QU3HUECKUX MPOLECCOB,  TAKXKE BBIIBUTAThH MPEANONOKECHHS
00 X pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

HPUMEHSATh Pa3NYHBIC METO/BI, HHCTPYMEHTBI M 3alpOChl IIPU MOUCKE W OTOOpe MH(OpPMAUWM WIH JaHHBIX C
Y4ETOM MPEUIOKEHHON Y4eOHOH hr3nvecKon 3a1aun;

aQHANM3UPOBaTh, CHUCTEMAaTH3UPOBAaThb W HWHTEPIPETHPOBaTH HWHGOPMAIMIO pA3NIUYHBIX BUJIOB U (GOpM
HpeICTaBICHUS;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAIbHYIO (GopMy NpeacTaBieHHs MHGOPMALMH U HILTIOCTPUPOBATH pellaeMble
3aJ1a4M HECJIO)KHBIMH CXEMaMH, AuarpaMMaMy, HHOU rpauKoH 1 X KOMOMHALIMSIMU.

KOMMyHI/IKaTHBHLle YHUBEpPCaJbHbIC y'{eﬁnue HeﬁCTBﬂﬁ:

B X07€ 00CYXIeHHsI y4eOHOro Marepuaia, pe3yiIbTaToB JTadOPaTOPHBIX paOdOT M MPOEKTOB 33JaBaTh BOIPOCH 11O
CYIIECTBY OOCY)XIaeMOH TeMbl M BBICKA3bIBaTh HIEH, HAIleJCHHbIE Ha pelIeHWe 3aJadd M IOAIep)KaHHe
0J1aroxenaTeIbHOCTH O0LIEHNS;

COMNOCTABIISITh CBOU CYXJCHUS C CYXJICHUSIMHU IPYTUX Yy4aCTHHKOB IHMAora, 0OHapyXHBaTh Pa3Ndde U CXOACTBO
MTO3UILIHH;

BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyONMYHO TIPEACTABIATH PE3YNbTAaTHl BBIMOIHEHHOTO (H3HYECKOTO OMBITa (3KCHEPHMEHTa, WCCIECAOBAHUS,
MPOEKTA);

MOHMMATh M HCIOJB30BAaTh NMPEHMYIIECTBA KOMAaHIHON M WHIMBUAyalbHOW PabOTHI NPU pELIEHHH KOHKPETHON
(busryeckoi mpobiieMsl;

NPUHAMATD IIEJTH COBMECTHOH AESTENbHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ JOCTIKEHHIO: PACTIPENEIATh POIIH,
00CyXIaTh POLIECCH U Pe3yIbTATHl COBMECTHOM PabOTHI, 0000IIaTh MHEHHUS HECKOJIBKHX JIFO/IEH;

BBINIOJIHATH CBOIO YacTh PaOOThI, JOCTHras KaueCTBEHHOTO pe3yJIbTaTa MO CBOEMY HANPAaBICHHUIO U KOOPIMHUPYS
CBOM JICHCTBHS C APYTUMH WICHaMH KOMaH/bI;

OILICHMBATh KAadeCTBO CBOEr0 BKJIAAa B OOMmMiI MPOAYKT 1O KPHUTEPHSM, CaMOCTOSTEIHHO C(HOPMYINPOBAHHBIM
yJacCTHUKaMH B3aUMOJICHCTBHSI.

PeryasiTuBHble yHHBepcaibHble y4eOHbIe JeicTBUS

Camoopranusanus:

BBIABJIATH HpOGJ’[eMbI B )KU3HCHHBIX U y‘{e6Hle Cl/ITyaLIl/IﬂX, TpeGyroumx JJIA pEHICHU (1)1/131/I‘leCKI/IX 3HaHHﬁ;
OPUCHTHUPOBATHCA B Pa3/IMYHBIX MOAXOAaX IMPHUHATHA pemel-mﬁ (I/IHI[I/IBI/I)IyaJ'leOS, INPUHATUE PCUICHUA B r‘pynne,
IPUHATHE PELICHU IPyIIoi);

CaMOCTOSITEIGHO COCTAaBIISITh ANTOPUTM peIIeHHs (QU3UYECKOW 3aadd WM IDIaHA WCCIENOBaHHA C YUETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH TpeIaraeMble BapHAHTHI PELICHUIT;
JIeNiaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.

CaMOKOHTpOJIb, 3M0[[I/l0lla‘]'ll)lll)ll7l HHTECJIJICKT:

JIaBaTh aJ€KBaTHYIO OLIEHKY CUTyalluM U MpeJlaraTh IUlaH €€ U3MEHEHHUS;

OOBSICHATD MPUYUHBI JOCTIDKCHHS (HEJOCTHKEHHs) Pe3yJIbTaTOB NEATEIbHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY
OIIBITY;

BHOCHTb KOPPEKTHBEI B JICATEIHHOCT (B TOM YHCIIE B XOJ] BHIIOJHEHHS (PU3MUECKOTO MCCIISOBAHUS WIIH IIPOEKTa)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYallli, YCTAaHOBJICHHBIX OIIHOOK, BOSHUKIIHNX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LU U YCIOBHAM;

CTaBHUTh ce0s Ha MECTO JPYroro 4enoBeka B XOJ€ CTopa WM AUCKYCCHHM Ha HAay4HYIO TEMY, IOHUMAaTb MOTHBEL,
HaMEpEHUs U JIOTHKY JIpyroro;

NpU3HaBaTh CBOE IPAaBO Ha OUIMOKY IIPU pelleHHH (HU3MYECKHX 3ajad WIM B YTBEPXKICHUSIX HA HAYYHBIC TEMBI U
TaKoe K€ IpaBo APYroro.



HNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 7 Kiaacce IpeIMETHBIE Pe3yiIbTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTpaXKaTh C(HOPMUPOBAHHOCTE y
00yJaromMxcs yMEHHH:

UCIIONB30BaTh HOHATHS: (M3WYECKHe W XUMHUYECKHE SIBICHUS, HAOJIOJCHHE, SKCIIEPUMEHT, MOJelb, THIIOTE3a,
eIMHUIBl (U3MYECKHX BEJNWYMH, AaTOM, MOJIKyJla, arperaTHble COCTOSIHUS BemecTBa (TBEpHOE, IKUAKOE,
ra3oo0pasHoe), MeXaHW4YeCKOe [BIDKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSMOJMHEHHOE), TpPaeKTOPHUs,
paBHOzelcTByIOmas cuia, nedpopmanus (yupyras, IiacTHdeckas), HeBECOMOCTh, COOOIIAIOIINECS] COCYbI;
paznuuath sABiaeHus (quddysus, TEIUIOBOE ABMKEHNE YaCTHUIL BEIIECTBA, PABHOMEPHOE JBIKCHHE, HEPABHOMEPHOE
JIBUKEHUE, UHEPLMSL, B3aUMOAEHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEMJIEHHON OCBhIO BpalllEHUs, Iepeaayda
JaBJIeHHUs TBEPABIMH TeJaMH, XUAKOCTSAMU M Ta3aMH, aTMOC(epHOe NaBJICHHE, IUIaBaHHE TeJ, HpeBpameHHs
MEXaHHYECKON SHEPTUM) M0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(u3mUecKoe sSBICHNE;

pacro3HaBaTh HPOSBICHUE H3YyYCHHBIX (HU3NYECKUX SIBICHUII B OKPYXAIOIIEM MUpE, B TOM 4YHCIe (U3MUecKue
SBJICHHS B TPHPOJE: MPHMEPH! IBMKEHUS C PA3IMIHBIMH CKOPOCTAMH B XXKMBOH M HEXHBOW NpUpoje, JeHCTBHE
CWJIBI TPEHHS B IPHPOJC M TEXHHKE, BIHMSHHE aTMOC(HEPHOTO IaBICHMS Ha JKUBOH OpraHM3M, IIaBaHUE PHIO,
pBIUary B TeJe YeNOBEKa, IPU STOM IEPeBOIUTH IPAKTHUYECKYIO 331ady B y4eOHYIO, BBIIEISTH CYIIECTBEHHEIE
CBOMUCTBA (MIPU3HAKN) HUZNIECKUX SBICHUH;

OIUCHIBATh U3yYEHHBIE CBOWCTBA Tel M (DM3MYECKHE SBJICHHS, UCHONB3Ys (U3MIECKHE BEIMYMHBI (Macca, 00BEM,
IUIOTHOCTh BEI[ECTBA, BPEMsl, IIyTh, CKOPOCTB, CPEIHSS CKOPOCTb, CHJIa YHPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHla
TpeHwus1, JaBieHue (TBEPIOTO Tena, )KUAKOCTH, ra3a), BHITAIKMBAIONIAS CHIIA, MEXaHWYecKas paboTa, MOIIHOCTB,
IUIEYO CHIIBI, MOMEHT CHJIBI, KOY((HIHEHT IO0JIC3HOTO JCHCTBHUS MEXaHW3MOB, KMHETHYECKas M IMOTCHIMAlbHas
SHEPrHs), IPH OMHCAHUU MPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIB3YEMBIX BEIMYUH, HX 0003HAUCHUS H
eIMHUIBI QU3MYECKUX BEIMYUH, HAXOAUTH (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DM3NYECKYIO BEJIMYUHY C APYTHMH
BEITMYMHAMH, CTPOUTH Ipa(UKN N3yIEeHHBIX 3aBHCHMOCTEH (PU3NUECKUX BEIHINH;

XapaKTepH30BaTh CBOMCTBa Tell, (U3MUECKUE SBICHUS M HPOLECCH], WCIONB3ysS NMpaBHiIa CIOXKEHHs CHI (BIONb
oIHOU TpsMoit), 3akoH ['yka, 3akoH [lackains, 3akoH ApxuMmena, MPaBUIO paBHOBECHs phidara (0J0Ka), «3070TOe
MPaBHIIO» MEXAaHUKHW, 3aKOH COXPAaHEHHsS MEXaHWYIECKOH SHEpTWH, MPH 3TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U 3aITUCHIBATh €0 MATEMAaTHYECKOE BEIPAXKEHHE;

OOBSICHATh (U3MUECKUE SIBICHUs, IPOLECCHl W CBOWCTBAa Tel, B TOM 4YHCIE ¥ B KOHTEKCTE CHTyaluit
MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH MPUINHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTH OOBACHeHHEe u3 1-2
JIOTUYECKUX IIAaroB ¢ ONOpoH Ha 1—2 W3yYeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH, (U3MYECKHX 3aKOHA WM
3aKOHOMEPHOCTH;

pemraTh pacu€THbIE 3aa9H B 1—2 NeHCTBUSL, HCIONB3Ys 3aKOHBI M (YOPMYIIBI, CBA3BIBAIONINE (U3NIECKHNE BEITNIHHEL:
Ha OCHOBE aHajlM3a YCJOBMs 3aJadyd 3alUChIBaTh KPaTKOE YCJIOBHE, IOJCTAaBIATh (U3MUYECKHE BEIUYMHBI B
(hOpMyJIBI U IPOBOAUTH PAcyEThl, HAXOANUTH CIPABOYHBIE JAaHHBIE, HEOOXOUMBIE ISl pELIeHHs 3a/1a4, OLIEHUBATh
PEaTMCTHYHOCTD OTYYEHHON (PU3UIECKON BEITHUMHEL,

pacro3HaBaTh POOIEMbl, KOTOPBIE MOXKHO PEIIUTH IIPU MMOMOIIN (PH3NYECKUX METOJIOB, B OMCAHUH UCCIIEIOBAHUS
BBIICIIAATH TIPOBEpsieMOe IPEIooKeHne (THIOTe3y), pa3inyaTh W HWHTEPIPETUPOBATH MOITYyYEHHBIH pe3yibTar,
HaXOJIUTh OIIUOKY B XOZI€ ONbITA, IETaTh BEIBOAKI IO €r0 pe3yIbTaTaM;

IPOBOJMUTH OIBITHI MO HAOMIOJACHHIO (HU3WYECKHMX SBICHUH WM (U3MYECKHX CBOMCTB Tel: (opMyaupoBaTh
IPOBepsieMbIe MPEAIOTI0KEHUs, COOMPATh YCTAHOBKY M3 MPE/IOKEHHOTO0 000PYI0BaHMs, 3alKCHIBATh XOJ] OIbITA U
(hopMyIHpPOBATH BHIBO/IBI,

BBIIIOJHATH MPSIMbIE H3MEPEHMs PACCTOSIHMSA, BPEMEHH, Macchl Tesia, 00BbEMa, CHUJIBI W TEeMIepaTryphsl C
MCIOJIb30BaHUEM aHAJIOrOBBIX M HHU(POBBIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € y4ETOM 3a/laHHOMN
a0COIOTHOH MOTPEITHOCTH U3MEPEHHIH;

IIPOBOJUTEH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOMU (bmuqecxoiz'l BEJIUYUHBI OT ﬂpyroﬁ C HCIIOJIB30BAHUEM IIPAMBIX
I/ISMepeHl/Iﬁ (SaBI/ICHMOCTI/l NyTH PAaBHOMEPHO ABMXKYLIErocda TeEjla OT BPEMEHU JABUXEHUSA TeEJia, CUJIbI TPEHUA
CKOJIBXKEHHSI OT Beca Telsla, KauecTBa 00pabOTKM MOBEPXHOCTEH TelT W HE3aBHCHMOCTH CHJIBI TPEHUS OT IUIOIIAAN
COIIPUKOCHOBEHHUS TeJI, CUIIbI YIIPYTOCTH OT YIUIMHEHUS NPYXKHUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa NOTpyKEHHON
YacTH Tella W OT IUIOTHOCTH JXHIKOCTH, € HE3aBHCHMOCTH OT IUIOTHOCTH TeNla, OT TIIIyOWHBI, Ha KOTOPYIO
HOTPYXKEHO TEJNO, YCIOBHH IUIaBaHUs TeJ, YCJIOBHH paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B INIAHUPOBAHUH
y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY M BBINOJNHATH H3MEPEHMs, CIeqys IpPEeUIOKCHHOMY IUIaHy,
(UKCHPOBaTh PE3yNbTAThl MOJTYYEHHOH 3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BHAE NPEIJIOKCHHBIX TaOJULl 1
rpadMKOB, AeNIaTh BHIBOJIBI [0 PE3yJIbTaTaM HCCICA0BAHUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHHsT (PM3NYECKHX BEIMYHH (IIOTHOCTH BEUIECTBA XKUIKOCTH U TBEPAOTO TeNa, CHIA
TPEHHMS CKOJILKEHUS], aBIeHNE BO3/yXa, BHITAIKUBAIOIAs CHUIIA, JEUCTBYIOIIAs HA TTOTPYKEHHOE B KUAKOCTh TEIO,
K03 (HHUILHEHT M0JIe3HOT0 JEHCTBUS IPOCTBIX MEXaHH3MOB), CIIELysl IPEIOKEHHOH HHCTPYKIMHU: P BBIOJIHEHUH
U3MepeHHi cOOMPaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BHIUUCIISATH 3HAUCHUE ICKOMOH BEIMYNHEL,

coOJII0AaTh NPaBUJIa TEXHUKU 0€30IacHOCTH IpH paboTe ¢ 1abopaToOpHBIM 000pyIOBaHHUEM;



yKa3bIBaTh TPHHIMIBI JEHCTBUS NPHOOPOB M TEXHHUYECKUX YCTPOMCTB: BECH, TEPMOMETp, IHHAMOMETD,
coo0maromuecst cocyabl, 6apoMeTp, pbIuar, MOABMKHBIA M HETIOIBI)KHBIH OJI0K, HAKJIOHHASI INIOCKOCTE;
XapaKTepH30BaTh IPUHLUIEI ACHCTBHUA U3YyYEHHBIX MPUOOPOB U TEXHHYECKUX YCTPOMCTB C OMOPOH HA MX OMUCAHMS
(B TOM upcle: MOANIMIHUKH, YCTPOHCTBO BOAONPOBOAA, THAPABIMYECKHH Mpecc, MaHOMETP, BBICOTOMED,
MOPIIHEBOH HacoC, apeoMeTp), HCIIOJIb3Ysl 3HAHKS O CBOHCTBAX (PM3NYECKUX SIBICHAI M HEOOXOIMMBIC (PH3NIECKUe
3aKOHBI U 3aKOHOMEPHOCTHY;

MPUBOAUTH PUMEPHI (HAXOAUTH HH(GOPMAIIUIO O IPUMEPAX) MPAKTHUECKOTO HCIONB30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHCBHOW JKM3HM U1 oOecliedeHUss OE30IIacCHOCTH MpH OOpalleHHH ¢ NpuOOpaMH U TEXHHYECKUMU
YCTpOHCTBAMHU, COXPAHEHHS 370POBbS U COOJIIOIEHUS] HOPM 3KOJIOTHUECKOTO TOBECHHS B OKpYKaIOIIEeH cpere;
OCYIIECTBIISATh OTOOP UCTOUYHHKOB MH(pOpPMaLUK B MIHTepHETE B COOTBETCTBHU C 33JlaHHBIM TTIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMCIONIMXCS 3HAHUH U IyTEM CpaBHEHMS Pa3IMYHBIX MCTOYHUKOB BBHIIETATh MH(OPMANHNIO, KOTOpas
SBJIAETCS IPOTUBOPEUUBOI MITH MOXKET OBITh HEJOCTOBEPHOMH;

UCIOJIb30BaTh IPH BBINOJIHEHHN Y4eOHBIX 3alaHMil Hay4HO-IOMYJSPHYIO JHTEpaTypy (u3udeckoro conepixaHus,
CIpaBOYHBIE MaTepuaibl, pecypchl ceTu [IHTepHeT, BiameTph NpHEMAaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALUH U3 OJHOH 3HAKOBOM CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC KPATKHE IMHCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB HMH(pOpMAImu
(U3MYECKOTO COJep)KaHWs, B TOM YHCIIe IMyOJIMYHO JeNaTh KpaTKHe COOOIICHHS O Pe3yibTaTax IPOEKTOB MU
Y4eOHBIX HCCIEAOBAaHMUN, MPH 3TOM T'PAaMOTHO HCIIOJB30BaTh M3YUEHHBIH MOHATUIHBIA ammapar Kypca (QU3HKH,
CONPOBOXK/ATh BHICTYIIJICHHE NIPE3eHTalUueH;

IPU BBIIOJIHEHHH Y4eOHBIX MPOEKTOB M HCCIENOBAaHHI PACIpeneisiTh O00S3aHHOCTH B IPYIIIE B COOTBETCTBHU C
MOCTABJICHHBIMU 3a/1a4aMU, CIIEAUTH 32 BBIOJHEHUEM IUIaHa AeHCTBHH, aeKBaTHO OLICHUBATh COOCTBEHHBIH BKIIA]
B JIESITENIBHOCTD TPYIIIIBI, BEICTPANBaTh KOMMYHHKATHBHOE B3aMMOCHCTBHUE, YINTHIBAsI MHEHUE OKPYKAIOMINX.

K xonmy oOydenus B 8 kiacce npenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y
00yJaronmMxcs yMEHHH:

UCIIONB30BaTh HOHATHS: Macca M pa3Mepbl MOJIEKYJN, TEIJIOBOE IBIKEHHE aTOMOB M MOJICKYJ, arperaTHble
COCTOSIHUSI BEUIECTBA, KPUCTAJUIMUECKUEe M aMOp(HBIC Tella, HACHIIIEHHBIH W HEHACHINIEHHBIA Map, BIAKHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSS SHEPrus, TEIUIOBOH JBHIraTeNb, 3JICMCHTAPHBIH 3JIEKTPUYCCKUH 3apsf,
INEKTPUIECKOE T0JIe, IPOBOJIHHUKHU U TUANEKTPUKH, HOCTOSHHBIN 3JIEKTPHYECKUI TOK, MAarHUTHOE TI0JIE;

pasznuuarh SBICHUS (TEIUIOBOE pACIIMPEHHE M CKaTHe, TeIUIoNepeaaya, TEIUIOBOS pPaBHOBECHE, CMavyMBaHHME,
KalnWULIPDHBIE SIBJICHHS, WCIIAPEHHE, KOHICHCAlMs, IUIABICHHE, KpHUCTauM3auus (OTBep/eBaHUE), KHUIICHHE,
Terionepeiada (TEIIONPOBOAHOCTh, KOHBEKLHS, HW3IydYeHHUE), JJIEKTPU3alys Tell, B3aHMMOJACHCTBHE 3apsiioB,
JEeHCTBHUS SIIEKTPHYECKOTO TOKa, KOPOTKOE 3aMbIKaHKE, B3aUMO/ICHCTBAE MarHUTOB, JEfICTBUE MATHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs MHIYKIHS) IO OIHCAHUIO X XapaKTEpHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLINX TaHHOE (PU3MUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHHE M3yYEHHBIX (U3MYECKUX SBICHHII B OKpYyXKalolleM MHpE, B TOM uucie (DH3HYECKHe
SIBJICHHUSI B IIPHPOJE: IOBEPXHOCTHOE HATSDKCHHE W KaNWULIPHBIE SBJICHHS B IPHPOAE, KPHCTAUIBI B MPUPOJIE,
m3nydenne ConHba, 3amep3aHde BOJOEMOB, MOpCkue OpH3bl, 00pa3oBaHME pOCHI, TyMaHa, HHEs, CHera,
JNIEKTPUYECKHE SBICHUS B aTMocdepe, dIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHMTHOE moje 3emid, apeiid
MOJIIOCOB, POJIb MArHUTHOTO ITOJIS JUTS JKU3HU Ha 3emile, MOJSIPHOE CUSIHUE, TIPH 3TOM INIEPEBOJIUTH MPAKTHYECKYIO
3a1ady B y4eOHYIO, BBIIEISATH CYIIECTBECHHBIE CBOMCTBA (PU3HAKH) (PH3HUYECKUX SBICHHIA;

OIIUCBHIBATH U3YYCHHBIC CBOMCTBa TeNI U CbI/ISI/I‘[eCKI/Ie SIBJICHUS, UCIIOJIb3Yys (bml/mecm/le BCIIMYUHBI (TeMHepaTypa,
BHYTPEHHSISI SHEPTHsl, KOJUYECTBO TEIUIOTHI, yJAeJbHas TEIUIOEMKOCTh BELIECTBA, Y/ENbHAs TEIJIOTa IUIABJICHHS,
yaenbHas TeIyoTa napooOpa3oBaHus, y/eldbHas TEIUIOTa CrOPaHHUs TOIUIMBA, KOA()GHUIMEHT MOJE3HOTO ACHCTBUS
TEIJIOBOIl MalIWHBI, OTHOCHUTENbHAs BIAXHOCTh BO3IyXa, JJICKTPHUYCCKHH 3apsl, CHIa TOKa, 3JIEKTPHUUECKOEe
HanpsDKeHHWe, CONPOTHBICHHE MPOBOJAHMKA, YACIBHOE CONPOTHUBICHHME BEIIECTBA, paboTa M  MOIIHOCTH
DJICKTPUYECKOTO TOKa), Ipyu OINMCaHUH TPABUIIBHO TPAKTOBAThb q)HSquCKI/Iﬁ CMBICJT HCHOJIB3YyEMbIX BEJIMYUH,
0003HAueHHs M EIMHHIBI (U3HYECKHX BEJIWYMH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO (GHU3UYECKYIO
BEJIMYHHY C APYTHMH BEIHYMHAMH, CTPOUTD rpadUKK U3yIeHHBIX 3aBUCHMOCTEH (HM3NUECKUX BEIUYUH;
XapaKTCpHU30BaTh CBOMCTBa TECI, (bml/mecm/le SIBJICHUS U [POULECCHI, MCIOJb3YsT OCHOBHBIC TIIOJIOKCHUSA
MOJIEKYJIIPHO-KHUHETHYECKOIl TEOPHH CTPOCHHs BELIECTBA, MPUHIMI CYNEPHIO3HLIUK Tojeil (Ha KavyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMma mius ydacTka Iend, 3akoH JDxoymsi—JIeHIa, 3akoH COXpaHEHUS
SHEPrHH, MPU ITOM JIaBaTh CIIOBECHYIO (GOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MaTEMaTH4YECKOE BBIPaXKEHNE,
OOBSCHATh (u3uueckue TIpomeccsl W CBOWCTBA Teld, B TOM YHCIE M B KOHTEKCTE CHUTYyaI[ui
MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIIBIATH IPHIMHHOCIEACTBEHHBIC CBSI3H, CTPOUTH OOBsSCHEHHE U3 1-2
JOTMYECKUX LIArOB C OMOPOH Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (U3UYECKMX 3aKOHOB WIIM
3aKOHOMEPHOCTEH;

perath pacyéTHbIC 3a/1a4u B 2—3 AEHCTBUSA, HCIIONIB3YS 3aKOHBI U ()OPMYJIbI, CBS3bIBAIOIINE (PU3HUESCKHUE BETMYNHBI:
Ha OCHOBE aHAIW3a YCJIOBHS 3aJla4d 3aIlMChIBATh KPAaTKOE YCIOBME, BBIABIATH HEAOCTATOK JAHHBIX JUIS PELICHUS
3a7a4d, BHIOMPATh 3aKOHBI M (DOPMyYJBI, HEOOXOOMMBIC Uit €€ pEIICHUs, HMPOBOJAUTH pPacdEThl M CPaBHUBATH
HOJIy4eHHOE 3HaueHHE (PU3MYECKON BEJIMYNHBI C M3BECTHBIMU JAHHBIMH;



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh NPU MOMOIM (H3MYECKHX METOJOB, UCHOJb3YsS OINKCaHHEe
HCCIICIOBAaHMs, BBHIIETATh IIPOBEPSIEMOE MPEANOJIOKEHHE, OIEHWBATh IIPABIIIBHOCTh IOPSAKA IIPOBEICHHS
HCCIIeI0BaHMUS, JIETaTh BBIBOIbI;

HPOBOJUTH OMBITHI 0 HAOMIOACHUIO (U3HMYECKUX SBJICHUN WM GU3MYECKHX CBOMCTB Tel (KaMIUIAPHBIC SBJICHUSA,
3aBUCHMOCTH JaBJICHHS BO3JyXa OT €ro 00b&Ma, TeMIlepaTyphl, CKOPOCTH NpoIecca OCTHIBAHMS U HarpeBaHUS NPH
U3JIydeHHH OT I[BETa H3JIydarollel (MOoriolaomeii) MoBepXHOCTH, CKOPOCTh UCTIApEHUs] BOJBI OT TEMIIEpaTyphl
JKUJKOCTH M IUIOHNIAAM €€ MOBEPXHOCTH, 3MIEKTpHU3allMs Tel M B3aHMOJEHCTBHE OSIEKTPUUECKUX 3apsmoB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHHTOB, BH3YaJIM3alldsi MarHUTHBIX IIOJIEH HOCTOSHHBIX MAarHUTOB, IEHCTBHS
MAarHUTHOTO TIOJIS1 HA TIPOBOAHHK C TOKOM, CBOICTBA 3JIEKTPOMAarHuTa, CBOICTBA NIEKTPOABUraTElNs ITOCTOSHHOTO
TOKa): (OpMyJIHPOBaTh MPOBEPSEMBIC IPEIIONIOKEHHS, COOMPATh YCTAHOBKY M3 NPEATIOKCHHOTO 000pYyIOBaHMUS,
OIUCHIBATh XOJ ONBITAa  (POPMYIHPOBATH BBIBOIBI;

BBINIOJTHATE NIPSMBIE M3MEPEHUS] TeMIIepaTyphbl, OTHOCHUTEIILHOW BIIAKHOCTH BO3/yXa, CHIIBI TOKA, HATPSDKEHUS C
HCIIOIE30BaHUEM aHAJIOTOBBIX IPHOOPOB M TAaTIMKOB (PU3NUECKUX BEIUUYMH, CPABHUBATH PE3YNIbTATH U3MEPEHHH C
y4€TOM 3aJaHHOW a0COTIOTHON MOTPEUTHOCTH;

HPOBOJUTH HCCIIEJOBAaHUE 3aBUCHMOCTH OIHOW (DM3MYECKO BEIMYMHBI OT JPYroH C HMCIOJIB30BAaHHEM HPSMBIX
M3MepeHHH (3aBUCHMOCTh CONPOTHBICHHS HPOBOJHMKA OT €ro JIMHBI, IDIONIAJH IONEPEYHOr0 CEYeHHsS U
YIETBHOTO CONPOTUBICHUS BEUIECTBA NPOBOAHHKA, CHIBI TOKA, MIYIIETO Yepe3 NPOBOAHMK, OT HAMpsDKEHHS HA
HPOBOJIHUKE, HCCICIOBAHUE IIOCIEIOBATEIPHOIO U IapajuIebHOTO COEJUHEHMII IPOBOJHUKOB): ILIAHUPOBAaTh
HCCIIEIOBaHNE, COOMpATh YCTAHOBKY M BBINOIHATH HM3MEPEHHS, CIeAys HpeUIOKEHHOMY IUIaHy, (UKCHpOBaTh
pe3ynabTaThl IOJYYeHHOH 3aBHCHMOCTH B BHAe TaOnWI] W rpauKoB, JenaTh BBIBOJBI IO pe3yibTaTaM
UCCIICIOBAHNS;

MPOBOJUTh KOCBEHHBIE H3MEPEHHs (PM3NYECKHX BEIWYMH (yAeNbHAs TEIIOEMKOCTh BEHIECTBA, CONPOTHBICHHE
MPOBOJHKKA, pab0Ta M MOIIHOCTB 3JIEKTPHUECKOTO TOKA): INIAHUPOBATh U3MEPEHHUs, COONPATh 3KCIEPHMEHTAITBHYIO
YCTaHOBKY, CIEysI IPEUIOKEHHOH HHCTPYKIMH, ¥ BEIYUCISTE 3HAYCHHE BEJINUUHEL,

cOOJIIOAATh MPaBUJIa TEXHUKU 0€30IMacHOCTH pH paboTe ¢ 1abopaTOpHBIM 000pyIOBAHHEM;

XapaKTepPH30BaTh IPUHIUIEI AHCTBHUS U3yIEHHBIX IPUOOPOB M TEXHHUYECKUX YCTPOHCTB C OMOPOH HA MX ONUCAHHS
(B TOM uymcne: cucTeMa OTOIUICHHS [OMOB, THIPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETpP, CUETUHK
JJIEKTPUYECKOW DHEPTHH, 3JIEKTPOOCBETUTENBHBIC NPHOOPHI, HArpeBaTeNbHBIE AIICKTPONPHOOPH!  (IPUMEPHI),
JNEKTPUIECKHE MPEeNTOXPAHUTEIH, IEKTPOMATHHUT, 3JIEKTPOJBHUTATENb MOCTOSHHOTO TOKA), MCIONB3ysS 3HAHHS O
cBOifcTBax (DYU3MUYECKUX SBICHHUI U HEOOXOANMBIE (pH3NUECKHEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTBIE TEXHWYECKHE YCTPOWCTBA M HM3MEpPHUTENBHBIE NPHOOPHI 1O CXeMaM M CXEMAaTHYHBIM
pHUCYHKaM (KHIKOCTHBI TEPMOMETp, TEpMOC, ICHXPOMETp, THUTPOMETp, JBHTaTelb BHYTPEHHETO CrOpaHWs,
JIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl 3JIEKTPUYECKHX LEMNed ¢ MOCIeA0BaTeNbHBIM M IapajlIeIbHBIM
COeIMHEHNEM JIEMEHTOB, Pa3INyast yCIOBHBIC 0003HAYCHUS HJIEMEHTOB MEKTPHIECKHX IeTIeH;

HPUBOJUTE IPUMeEPHI (HAXOAUTh MHGOPMAIIUIO O IIPHMepax) HPaKTUUECKOTO UCHONB30BaHNs (PU3NUECKUX 3HAHUH B
MOBCEHEBHOW JKM3HM s oOeclieyeHUss OE30IacHOCTH MpH OOpalieHnd ¢ npubopaMM U TEXHHUYECKHUMH
YCTpOHUCTBAMH, COXPAHEHHS 370POBBS U COOITIOICHUS] HOPM 3KOJIOTHUECKOTO TIOBEICHHS B OKPYKAIOIIEeH cpere;
OCYIIECTBIISITh NOUCK MH(pOpPManuy (HU3HYECKOro cojepkaHus B MHTepHeTe, HA OCHOBE MMEIOLIMXCS 3HAHUI U
MyTEM CPaBHEHHS JOTIOJHUTEIbHBIX HCTOYHHKOB BBIIEIATH HHPOPMALHIO, KOTOPAst SIBISETCS IPOTUBOPEUNBOI MITH
MOXKET OBITh HEIOCTOBEPHOM;

UCII0JIB30BAaTh ITPU BBIIIOJTHEHHUU y‘{eGHle 3a)1aH1/1171 HayYHO-IIOMMYJIAPHYIO JIUTEPATYPY (I)HSH‘ICCKOFO CoacCpxKaHus,
CIIpaBOYHBIC MaTepualibl, pecypchl CEeTH I/IHTepHeT, BJIAACTH l'lpl/léMaMI/I KOHCHEKTUPOBAHUSA TEKCTAa,
npeoOpazoBaHus HHPOPMALUH U3 OJHOH 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpaTKUE YCTHBIE cOOOIIeHHs, 0000mmas HHGOPMAIUI0 U3 HECKOJIbKUX
HCTOYHHKOB (1)1/131/1‘1601(01"0 CoACpIKaHusd, B TOM YHCIC l'ly6JTI/IqHO NOPEACTABIIATE PE3YJIbTATHI HpOeKTHOﬁ HJIn
HCCIIEI0BATENbCKON JEeATeTbHOCTH, MPH 3TOM T'PAaMOTHO HCIIONBb30BaTh M3yYEHHBIH NMOHATHHHBINA ammapar Kypca
(uU3MKH, CONPOBOXK/ATh BHICTYIJICHHE IPE3CHTAINCH;

IpU BBIIOJIHEHHN Y4YeOHBIX MPOEKTOB M HCCIENOBAHMM (M3MYECKHX IPOIECCOB PACIPENETATh OOSM3aHHOCTH B
Tpynme B COOTBETCTBHHM C IIOCTAaBICHHBIMHM 3aJadaMM, CICIUTh 32 BHIIOJHEHHEM IDIaHa JEHCTBHH W
KOpPpPEKTUPOBAThL €ro, aJA¢KBaTHO OLCHHBATH COOCTBEHHBIH BKJIaA B JA€ATCJIBHOCTb TIPYHNIIbI, BBICTPAUBATH
KOMMYHHKaTHBHOE B3aHMOJIEHCTBHE, TPOSIBIISS TOTOBHOCTE pa3penaTh KOH(INKTHL.

K xoHIy 00y4eHus B 9 Kiiacce mpeaAMeTHbBIC pe3yabTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y
o0yJarommxcst yMEeHHIA:

UCIIOJIb30BATh MOHATUA: CUCTEMa OTCUTa, MaTepUalbHAas TOYKA, TPACKTOPHUs, OTHOCHTEIBHOCTb MEXaHHUYECKOTO
IBIKeHus, Aedopmanus (ynpyras, IUIACTHYECKas), TPEHHE, LEHTPOCTPEMHTEIPHOE YCKOPEHHE, HEBECOMOCTb M
Heperpy3Ky, HEHTP TSHKECTH, aOCOIOTHO TBEPOE TEJIO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHIECKHE
KoJIeOaHMS U BOJIHBI, 3BYK, MH(PA3BYK U YIBTPa3BYK, IEKTPOMATHUTHBIC BOJIHBI, IIKAJIA SJIEKTPOMArHATHBIX BOJIH,
CBET, OIM30PYKOCTh M JAIBHO30PKOCTh, CHEKTPbI MCITYCKAaHUS M IOMJIOIICHHS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbL, SACPHAs DHEPIeTHKA;

pasnuyath sABIEHHMS (PAaBHOMEPHOE M HEPAaBHOMEPHOE INPSMOJIMHEHHOE JBMXKEHHE, PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE TMafeHNue Tell, pABHOMEPHOE IBMKEHUE 10 OKPYKHOCTHU, B3aUMOJEHCTBHE



TeJ, PEaKTUBHOE ABIKEHHE, KoebaTelbHOe IBIKEHUE (3aTyXalollue M BBIHYXACHHbIE KoJjeOaHMs), pEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAKCHHE 3BYKa, NPSIMOJIMHEHHOE PaclpoCTpaHEeHHWe, OTpaKeHHEe W TpeJoOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPa’KeHHE CBETa, Pa3lIoXKEHHE OEnoro cBeTa B CIEKTP U CIO0XKEHHE CIIEKTPaTbHBIX I[BETOB,
JWCIepCUsl CBETa, ECTECTBEHHAs paJHOaKTHBHOCTH, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa M3IY4eHHs) IO
OITMCAaHMIO UX XaPAKTEPHBIX CBOHCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (hU3NUECKOE SBICHHE;
pacro3HaBaTh IPOSBICHUE W3YYEHHBIX (DM3MUYECKUX SIBICHUH B OKpYyXKalolleM MHpe (B TOM dHCIe (H3HIECKHe
SIBJICHHS B TIPHPOJIE: NPWIMBEI M OTJIUBEI, IBIDKeHHUE ITaHeT COMTHEYHON CHCTEMBI, PEaKTHBHOE JBM)KCHUE JKUBBIX
OpraHM3MOB, BOCIIPHATHE 3BYKOB XXHMBOTHBIMH, 3€MJIETPSICEHME, CEHCMUUECKHE BOJHBI, I[yHAMH, 3XO0, I[BETa TEI,
ONITHYECKHE SIBIICHUS B TPHUPOJE, OMOJIOTMYECKOe IeHCTBHE BHAWMOTO, YIBTPAa(HOJIETOBOTO U PEHTIEHOBCKOTO
U3ITydeHHH, €CTECTBEHHBII PaIMOAKTHBHBIA ()OH, KOCMHYECKHE Ty4dH, PaJAHOAKTUBHOE H3IIydeHHE MPHUPOIHBIX
MHHEpaJoB, ACHCTBHE paJHOAaKTHBHBIX M3IYUCHUH Ha OpPraHU3M UYeNIOBEKa), IIPH TOM IEePEBOIUTH NMPAKTHIECKYIO
3a7aqy B y4eOHYIO, BBIAEISTH CYIlECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (M3NIECKHX SIBICHUH;

OIUCHIBATh M3yYEHHBIE CBOMCTBA Tell M (PU3UUECKUE SIBICHUS, MCTONB3Yys (DU3MUECKHE BETMYMHBI (CPEemHAS U
MTHOBEHHAsl CKOPOCTB TeJa IIPU HEepaBHOMEPHOM JIBIDKEHHH, YCKOPEHHE, NIepeMelieHNe, ITyTh, YIIoBas CKOPOCTb,
CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJICHHs, BEC Tella, UMITYJIbC Telld, HMITYJIbC
CHJIBI, MEXaHU4YeCKasi paboTa ¥ MOIHOCTb, MOTCHI[MAIbHAS HEPTHUS TeNa, MOIHATOTO HaJ ITOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAIbHASL SHEPIHsl CXKaTOW NPYKMHBI, KMHETHYECKasl SHEPrHs, IOJHAs MEXaHWYecKas SHEeprus, Hepuoj U
4acToTa KoJIeOaHWH, [UIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMICHHS
Cpensl), TPH OIMCAaHWHM NPABWIFHO TPAKTOBaTh (PU3MUECKUH CMBICH HMCHONB3YyEeMbBIX BEIHUYUH, 0003HAUCHUS U
eIMHUIBI QU3MUECKIX BEIMYMH, HAXOAUTH (JOPMYIBI, CBA3BIBAIONINE JAAHHYIO (PM3UYECKYIO BEINYUHY C APYTHMHU
BEJIMYMHAMH, CTPOUTH I'padUKU N3YyIEHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEINYUH;

XapaKTepH30BaTh CBOMCTBA Tell, (GU3MUECKHE SBICHHS M IPOLIECCHI, NCIOJB3Ys 3aKOH COXPAHEHHs SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHHS, NPUHIUI CYNEPIO3UIMU CWII, NIPUHIUI OTHOCHTENBHOCTH [anmmies, 3akoHsl HploTOHA,
3aKOH COXPaHEHHs] HMITyJIbCca, 3aKOHBI OTPAXEHWs M NPEIOMIICHHS CBETa, 3aKOHBI COXpaHEHHs 3apsi0BOTO H
MAacCOBOT'O YHMCEII IIPH SIAEPHBIX PEaKUsX, IPU ITOM JaBaTh CIOBECHYIO ()OPMYJIHPOBKY 3aKOHA U 3aIUCHIBATH €TI0
MaTeMaTH4eCKOe BEIPAXKEHHE;

OOBSICHATh (u3MuUeckue Tmpomeccsl M CBOWCTBa Teld, B TOM 4YHCIe W B KOHTEKCTE CHTyalui
MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBIIBISTH MPUUHUHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBCHEHHE U3 2—3
JIOTHYECKUX MIarOB C OMOpPOH Ha 2—3 HM3YYEHHBIX CBOWCTBa (DU3WYECKUX SBICHHUH, (PU3NIECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

pemars pacu€THBIE 3amadd (OMUparouecs Ha CHCTeMY W3 2—3 ypaBHEHHH), HCIONB3Ys 3aKOHBI M (OPMYIIBL,
CBSI3BIBAIOINNE (DM3WUECKHE BEIMYMHBL HAa OCHOBE AaHAIM3a YCIOBHUS 3aJadd 3aliChIBaTh KPATKOE YCIOBHE,
BBIIBIISITH HEZOCTAOIINE WM M30BITOUHbIC IaHHBIE, BHIOUpATh 3aKOHBI U (OpMyIIbl, HEOOXOJUMBIE JUISl PELICHHS,
MPOBOJUTH PACYETHI M OLIEHUBATH PEATUCTHYHOCTD MOTYYSHHOTO 3HAYCHHS (QH3UIECKOIl BEITIUNHBI;

pacro3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PEIIMTh IPH MOMOIIM (U3HYECKHX METOJOB, UCIOJb3ysS OIHCAHHE
HCCIIEIOBAaHMsI, BBIACIATh IPOBEPSIEMOE MPEANOJIOKEHHE, OIICHWBATh IIPABUIIHOCTh MOPSIKA MPOBEICHHUS
HCCIIeI0OBAHMS, JIEaTh BBIBOIBI, HHTEPIIPETHPOBATH PE3yIbTaThl HAOMIOAEHHH H OMBITOB;

MPOBOJUTEL OMBITHI MO HAOMIONEHNIO (DU3MYECKUX SIBICHUN WM (M3WYECKHX CBOWCTB Tesl (M3y4eHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs JHEPrHH, 3aBHCUMOCTH IepHoja KOJeOaHWil NPYXUHHOIO MasTHHKA OT
Macchl Tpy3a M KECTKOCTH MPYXMUHBI M HE3aBUCHMOCTh OT AMIUIUTYJBl MaiblX KoyeOaHWi, MpSMONMHEHHOe
pacrpocTpaHEeHHE CBETA, pa3iioxkeHHe OeIoro CBeTa B CIEKTP, U3yYEHHE CBOIMCTB M300paKeHHs B INIOCKOM 3epKaje
U CBOHMCTB M300pa’keHUsI MpeaMeTa B coOMparomed JMH3e, HaOIIOJeHHE CIUIONIHBIX M JIMHEHUYaTBIX CIIEKTPOB
M3ITy4eHHs): CAMOCTOSITENIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa 000pyJ0BaHUsI, OMUCHIBATE X0/ OMbITA
¥ €r0 Pe3yNbTaThl, (POPMYIINPOBATh BHIBOABL,

MPOBOJUTH NTPHU HEOOXOANMOCTH CEPHIO IPSIMBIX N3MEPEHHH, OTIpeAessis cpeHee 3HaUCHHe N3MepseMON BEITMINHBI
(poxycHoe paccrosiHMe coOuparomlieil JIMH3bI), OOOCHOBBIBATH BHIOOP cHOCO0a W3MEpeHHs (M3MEpUTEILHOTO
npudopa);

MNPOBOJUTH HCCIEIOBAaHUE 3aBUCHMOCTEH (U3MUECKMX BENMYMH C HCHONB30BAaHWEM MIPSMBIX H3MEpeHHH
(3aBHCHMOCTB IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KEHHHU 0€3 HaualbHOW CKOPOCTH, MepHoja KojeOaHui
MATEMATUYECKOI0 MasATHHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPAXEHUSA CBETAa OT yIJla NaJACHUA U YyIjia
MPETOMIICHUSI OT YTJIa MafeHNs1): INTAHNPOBATh UCCIIEI0BAHNE, CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
PE3yIbTaThI nonyquHoﬁ 3aBUCHUMOCTHU (1)1/131/1'-ICCKI/IX BCJIMYUH B BH/IC T3.6J'II/lLl 151 rpa(bm(os, JA€JIaTh BBIBOABI I1O
pe3yabTaTaM UCCIEAOBAHMS;

HPOBOAUTh KOCBEHHbIE W3MEPeHUs (U3MYECKUX BEIMYUH (CPEAHSS CKOPOCTh M YCKOpPEHHME Tejla IIpU
PAaBHOYCKOPEHHOM JIBW)KEHHH, YCKOPEHHE CBOOOIHOrO IaJCHHs, JKECTKOCTH IPYXKHHBI, KO3(PUIMEHT TpPEHUS
CKOJIBXKEHHMSI, MEXaHW4ecKas paboTa M MOIIHOCTb, YacTOTa U IEePUO KOIeOaHNI MaTeMaTHUeCKOro H MIPYXHHHOTO
MAasITHUKOB, ONTHYECKas CUJa COOMparoliel JMH3bL, PAJHOAKTUBHBIN (OH): MIAHHUPOBATH MU3MEPEHUs, coOUpaTh
OKCIEPHMEHTAIBHYI0 YCTAHOBKY M BBINONHATH H3MEPEHUs, CIeXys INPEIOKEHHOW HHCTPYKIUH, BBIYUCIATH
3HAYEHHUE BEJIMYMHBI U aHAIIM3UPOBATH MOTyYEHHbIE PE3YNBTATHI C YUETOM 3aJaHHOM MOTPEIHOCTH U3MEPEHHIA;
coOJII0AaTh MPaBUiIa TEXHUKU 0€301acHOCTH IpH padoTe ¢ 1abopaTOpHEIM 000pyIOBaHHUEM;



pa3nuyaTh OCHOBHbIE IPU3HAKK M3YyYEHHBIX QU3MYECKUX MOJEIICH: MaTepHalibHas TOYKa, abCOIIOTHO TBEPAOE TEIO,
TOYEYHBIN HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUTaHeTapHasl MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SIIPa;
XapaKTepU30BaTh MPUHIMIbI IEHCTBUS N3YUYCHHBIX IPHOOPOB M TEXHUYECKHX YCTPOKHCTB C ONOPOI HA MX ONMHCAHUs
(B TOM umcne: CHMAOMETP, NAaTYMKU IOJIOKEHHS, PACCTOSHUS W YCKOPEHHs, paKeTa, 3XOJOT, OYKH, IEPHCKOI,
(doroammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BmibcoHa), HCHONB3ys 3HAHHSI O
CBOMCTBax (hM3NUECKUX SBICHUIT M HEOOXOMMMbIE PU3MIECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMBI  CXEMATHYHbIC PUCYHKH M3y4EHHBIX TEXHHUYECKUX YCTPOHCTB, M3MEPUTEIbHBIX IIPUOOPOB U
TEXHOJIOTHYECKHX IIPOLECCOB IPH PEIIeHHH Yy4eOHO-IIPAaKTHIECKHX 3a1ad, ONTHYECKHE CXEMBI JUII HMOCTPOCHUS
n300paXeHUH B TNIOCKOM 3epKajie U coOuparoleil TuH3e;

HPHUBOAUTH IIPUMEPHI (HAXOAUTH HHPOPMALUIO O IPUMEPaX) NPAKTHYECKOT0 MCIOIb30BaHus (PU3NYECKUX 3HAHUH B
MOBCEIHCBHOW JKM3HHM U1 oOecliedeHUss O€30IIacCHOCTH MpH OOpalleHHH ¢ NpHOOpaMH U TEXHHYECKUMU
YCTPOMCTBaMH, COXPAHEHHUS 37I0POBbS M COOIOCHUS] HOPM 3KOJIOTHYECKOTO MOBEJCHUS B OKPYKaIOIeH cpese;
OCYLIECTBIIATh NOMCK HH(pOpMaiuu Qusudeckoro conepxanuss B HMHTepHeTe, CaMOCTOATENBHO (HOpMyIupys
MOUCKOBBIH 3ampoc, HAXOOUTh IYTH OIpPENENCHHS JOCTOBEPHOCTH IIONydeHHOH wWH(opMamum Ha OCHOBE
UMCIOIIUXCS 3HAHUH U JIOTIOJIHUTENBHBIX HCTOYHHKOB,;

UCIOJIb30BaTh IPH BBINOJIHEHHH Y4eOHBIX 3a/laHUil HAay4HO-NOIYJSPHYIO JUTEpaTypy (GU3HYEcKoro conepxaHus,
CIpaBOYHBIE MaTepuaibl, pecypchl ceTh [IHTepHeT, BnageTh NpHEMAaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHust HHOPMAIUH U3 OAHOH 3HAKOBOI CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC M YCTHBIC COOOIICHHUS HA OCHOBE MH(OPMAIMU U3 HECKOJIBKUX HCTOYHHKOB
(U3MYECKOTO  COZep)KaHUs, IyONMYHO TPEACTABISATH Ppe3YNbTaThl INPOSKTHOM WM  HCCIIEH0BaTeIbCKON
JEATEIBHOCTH, MIPH 3TOM IPAMOTHO HCIIOJIb30BAaTh M3y4YCHHBIH NOHATHITHBINA anmapaTr u3y4aeMoro pasjeia GU3nKH
U CONPOBOJK/ATh BHICTYIICHUE TIPE3CHTALIMEH ¢ YUETOM 0COOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonnuecTBo yacon
Ne HaumeHoBaHue pa3iesioB U TeM DJieKTpOHHBIE (LU POBbIE)
Kounrtpoabusbie IIpakTHYeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pazpneu 1. ®du3nka u e€ poJib B NO3HAHMH OKPY KAIOIIEro MHpa
11 ®dusnka - HayKa 0 TIpu 2 bubmmorexa LIOK
' 3 Yia 0 fipupose https://m.eds00.ru/7f416194
bubnuoreka [JOK
12 USHICCKHE BETHHIbI 2 ! https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO]T TO3HAHUS 2 1 Bubmmorexa LIOK
: v A https://m.edso0.ru/7f416194
HWroro no paszneny 6
Pazgen 2. [lepBoHayanbHbIe CBeICHUSI 0 CTPOEHUH BellecTBA
bubnuoreka [JOK
21 Crpoete pemectsa . https://m.edso0.ru/7f416194
29 JIBrKeHHe U B3aUMOJICHCTBHE YaCTHI] 9 1 bubnmuoteka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubnuoreka [JOK
2.3 ArperaTHbBIE COCTOSTHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
HUtoro mo pazneny 5
Pa3znen 3. /IBu:keHne ¥ B3aUMOeiiCTBHE TeJl
3.1 MexaHu4ecKoe JIBHIKCHUE 3 bubamorexa LOK
' A https://m.eds00.ru/7f416194
bubnuoteka [JOK
32 Hiepiui, Macea, LI0THOCTS 4 ! https://m.edso0.ru/7f416194
bubaunoreka [IOK
. .B 14 1 2
33 Cuna. Buzst cu https://m.edso0.ru/7f416194
Hroro mo paznpeny 21
Paznen 4. [laBinenne TBEPABIX Tell, KUIKOCTEH H ra3oB
41 JlaBnenue. [lepenava naBnenust TBEPABIMU 3 bubnuoreka [JOK
' TeJIaMH, )KUIKOCTAMH U Ta3aMU https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnmuoreka [JOK
42 Hlapiterie xaakocTa ° https://m.edso0.ru/7f416194
bubnuoreka [JOK
4.3 Armocheproe Aasaerne 6 https://m.edso0.ru/7f416194
44 JleficTBHE XHUIKOCTH U T'a3a Ha MOTPY>KEHHOE 7 3 Bubmoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
HWroro no pazneny 21
Pazpneu 5. PaGoTa 1 MOIIHOCTBL. DHEPrus
bubnuoteka [JOK
51 Pabora 1 MottmHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 TpocTsie MexarH3MEl > 1 https://m.edso0.ru/7f416194
bubnuoreka [JOK
. M 4 1
>3 CRAHICCIAL SHEPIIL https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 TTIPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KIIACC

KonnyecTBo yacon

Ne HaumeHoBaHue pa3iesioB U TeM JJieKTpoHHbIEe (LH(poBbIE)
KonTtpoJbHbie IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCyPChI
paboThI paboThI
Paznea 1. TenJioBble siBJIeHUs
. bubnmuoreka [JOK
11 CTpoerne i cpoficTsa peiectsa ! https://m.edsoo.ru/7f4181ce
bubnunoteka [JOK
1.2 T 21 1
CIVIOBBIC HpOTIECet > https://m.edsoo.ru/7f4181ce
HWroro no paszneny 28
Pazgen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHHS
21 DneKkTpuyecKue 3apsaabl. 3apsHKeHHBIC Tena i 7 1 Bubnmmorexa LIOK
' UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuoteka [IOK
2.2 TIoCTOSIHHBIH AIEKTPUYECKUiT TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
23 MarHHTHbIe B TCHI 6 1 15 https://m.edsoo.ru/7f4181ce
24 DIeKTpOMarHuTHasE UHAYKLUS 4 bubamorexa LIOK
' TIeKTpoMa as HHyRn https://m.edsoo.ru/7f4181ce
HWroro mo pazpemy 37
PesepBroe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KonnyecTBo yacon

Ne HaunmeHoBaHue pa3jesioB U TeM JJieKTpoHHbIEe (LH(poBbIE)
KounTposabHbie IIpakTHYeckune
n/n MPOrpaMmbI Bcero o0pa3oBaTeIbHbIE pecypchl
paboThI paboThI
Paznen 1. MexaHnueckue siBJeHUst
11 MexaHn4ecKoe ABHKEHHUE U CIIOCOOBI €ro 10 1 bubnmuoreka [JOK
' OITHCaHHs https://m.edsoo.ru/7f41a4a6
bubnunoteka [JOK
1.2 B i 2 1
SAHMOACHCTBHE et 0 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 3aKOHEI COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexannueckue Ko1e0aHUsI H BOJTHbBI
bubnuoreka IJOK
21 M 0 7 3
CXAHIICCKIC KOMEDAHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 MexaHH4IeCKHe BOIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41a4as
HWtoro mo pazneny 15
Pa3nen 3. Di1eKTpoMarHuTHOE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJTHBI
31 DIeKTpOMarHuTHOE TO0JIe U 6 2 bubnuoteka [IOK
' INEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HUtoro mo pazneny 6
Pa3nen 4. CBeToBbIE IBJIEHUS
4.1 3aKoHBI pacI HEHUS CBET: 6 2 BuGmmorexa LIOK
' AROHEL PAcTIPOCTPAHCHELL CBeTa https://m.edsoo.ru/7f41a4a6
Bubmoreka LIOK
4.2 JIVH3BI 1 onTHYECKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bubmoreka LIOK
4, P 2
3 a3710)KeHIe OEIOTO CBETa B CIIEKTP 3 https://m.eds0o.ru/7f41a4a6
Hroro mo paznmery 15

Pa3gen 5. KBanTOoBbI€E SIBJIEHUS



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

bubnmuoreka [JOK

51 Hcnyckanue u NOTTIONIEHHE CBETa aTOMOM 4 1 https://m.edso0.ru/7f41a4a6
bubnmuoreka [JOK
>2 CTpocHite aToMHOTO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoteka [JOK
>3 Anepieie peaxti ! 1 https://m.edsoo.ru/7f41a4a6
HWroro no pazmeny 17
Pazpneu 6. IloBTOpUTEIbHO-000011a10 NI MOAY/IbL
61 TloBTOpenue n 0boOIIEHNE COepIKaHUS 9 ) Bubmmorexa [JOK
' Kypca ¢pusuku 3a 7-9 Knace https://m.edsoo.ru/7f41a4a6
HWroro no paszneny 9
OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
N KonnuecTBo yacon 1 JJIeKTpOHHBbIe U] POBbIE
(] aTa
Tema ypoka Kounrtpoabusbie IpakTuyeckue o6pazoBarenbHble
n/n Bceero H3y4YeHUust
padoThI padoThI pecypcel

1 ®dusnka — Hayka o Ipupoze. SIBaeHus
TIPUPOJIBI
DuU3HYECKUE ABICHUA
®duznyueckne BETNUHHBI H UX U3MEPEHHE
Ypoxk-uccnenosanue "M3mepenne

4 TeMIIepaTyphl IPH MOMOIIH XHIKOCTHOTO 1
TepMOMeTpa U JaT4uKa TeMIeparypsl"”

5 Mertonbl HayuHOro no3HaHus. OnucaHue bubmmorexa [JOK
(bu3HUECKHX SBJICHUN C TOMOIIBIO MOIEIeH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenosanue "[IpoBepka THMOTE3BI:

6 JTAJIBHOCTB TOJIETA [IAPHKA, ITYIEHHOTO 1
TOPHU30HTAIBHO, TeM OOJIbIIe, YeM OObIIe
BBICOTA ITycKa"

Crpoenue BemiecTBa. ONbIThI
7 P B ’ Bu6muoreka IJOK
OKa3bIBaIOIIHE IUCKPETHOE CTPOCHHE
A e JCEp P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 1 bubnuoreka [JOK
BIDKEHUE YaCTHIL BELIECTBA
https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoBanue «OMBITH 11O 1
HaOJIO/IEHNIO TETIIOBOTO PACIIMPEHHS Ta30B»

10 ArperaTHbBIE COCTOSTHHS BEIIECTBA
OCoOEHHOCTH arperaTHBIX COCTOSIHUM BOIBL.

1 0606 p 1 bubnuoreka [JOK

oO1enue 1o pasneny «IlepBoHayaabHbIe
P Y ep https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHHH BEIIECTBA»
12 Mexanuueckoe 1BWxeHHe. PaBHOMepHOE U bubmmorexa [IOK
HEpaBHOMEPHOE JIBHIKCHHUE https://m.edsoo.ru/ff0a05c6
Bubmoreka LIOK
13 Cxopoctb. EquHUIEI CKOPOCTH
P P https://m.edsoo.ru/ff0a079c
bubaunoreka IIOK
14 Pacuer myT u BpeMeHU JBHKEHUS

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

bubnmuoreka [JOK

15 Wneprusa. Macca — Mepa HHEPTHOCTH Tel
P P P https://m.edsoo.ru/ff0a0c10
[TnotHOCTH BemecTBa. Pacuer Maccol 1 bubnmuoreka [JOK
16
o0BeMa Tela 1Mo ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OnpenencHue
IUIOTHOCTH TBEPJOTO TENa
18 Pemenue 3anad no teme "[InoTHOCTH bubnmuoreka [JOK
BermecTna" https://m.edsoo.ru/ff0al23c
19 Crila KaK XapaKTepUCTHKA B3aUMOJICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHne
20 3aBUCHMOCTH pacTshKeHus (e opMarivn)
MIPY>KUHBI OT MPUII0KEHHOMN CHITBDY
21 SBnenue Tarorenus. Cuna TsHKECTH
CBs13b MEX]y CHJION TSKECTH U MacCO Tena.
22 Bec tena Piy enue 3a1a4 1o teme "Cra Bubmorexa LIOK
Tena. Pemrenu g 110 Teme "Crt
. : https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuiia TSOKECTH Ha JIPYTHX IUIaHEeTax. bubnuoteka [IOK
DuU3NYECKUE XapAKTEPUCTHKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 Wzmepenne cui. [JuHamomer
P A p https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubamorexa LOK
' https://m.edsoo.ru/ff0al778
2 Crio’xeHue IBYyX CHJI, HAITPaBJIEHHBIX 11O bubnuoteka [IOK
OTHO# TpsiMOiA. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anau no teme
"PaBHozeiicTByOMmAas cuin'”
28 Cuna tpeHust u e€ BuIbl. TpeHue B npupoie u bubnuoteka [IOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yueHne
29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnmoreka [JOK
CHJIBI IABJICHHUSI U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAFOIIIXCS TOBEPXHOCTEN
30 Pemenue 3aga4 Ha omnpeeneHne
PaBHOAEHCTBYIOLIECH CHIIBI
31 Pemenue 3a1au no remam: «Bec Tenay, bubnmoreka [JOK



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«['paduueckoe n3o0paxerne cum, «CUIbD),
«PaBHOAEHCTBYIOIIASA CUID»

https://m.edsoo.ru/ff0alde0

KontponsHas pabora mo temam:
«MexaHn4eckoe BIDKeHUe», «Macca,

32 IUIOTHOCTHY, «Bec Tenay, «padudeckoe
n3obpakenue cuim», «CHuibn
33 JlaBnenne. CiocoObl yMEHBIICHUS U Bubmmorexa [JOK
YBEJIMUYEHHS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnmuoreka [JOK
oT 00bEMa, TeMIIepaTypsbI https://m.edsoo.ru/ff0a2376
35 [lepenaua naByieHus! TBEPABIMH TEIAMU, bubnuoreka IJOK
JKUIKOCTAMU M razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHre B )KUAKOCTH M Ta3e, BEI3BAHHOE bubnuoreka IJOK
NEfCTBHEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwue 3anau no Teme «/laBnenue B bubnuoreka [JOK
JKUIKOCTH M rase. 3akoH Iackais» https://m.edsoo.ru/ff0a2826
38 CooO0Imaromuecs CoCyabl Bubmmorexa LIOK
https://m.edso0.ru/ff0a2970
39 T'uppasnuyeckuii npecc EH6H.HOTeKa LOK
https://m.edsoo.ru/ff0a3136
40 Masnomertpsl. IlopiHeBo >KUAKOCTHBIN
Hacoc
a AtMmocdepa 3emMiH 1 IPHIUHBI e bubmmorexa IJOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
Bubmorexa [JOK
42 Bec Bo3nyxa. ATMOC(epHOe TaBlieHIE hitps://m.e dsc]i).ru /ff0a2b5a
43 W3zmepenue armochepHoro nasnenns. OnbIT bubmmorexa IJOK
Toppuuernn https://m.edsoo.ru/ff0a2da8
m 3aBHCUMOCTH aTMOC(HEPHOTO IaBICHHUS OT Bubmorexa LIOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepousa. ATMochepHoe 1aBlIeHHE bubmmorexa [IOK
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pemenue 3ama4 mo teme " AtmochepHoe
nasiienue"
47 JlelficTBHE XHUIKOCTH U Ta3a Ha MOTPY>KEHHOE Bubmorexa [JOK

B HUX TeJ0. ApXUMe0Ba CuiIa

https://m.edsoo.ru/ff0a3276
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JlaboparopHas pabota «OnpezneneHue

48 a aromiei ¢ eficTByroLIel Ha 1 bubmorexa LIOK
BBITAJIKHB 1 CHJIBI, JEHCTB 1 H
H A Yot https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKECHHOE B KHUIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBaHue 3aBUCUMOCTH Beca Teja B 1 bubnmuoreka [JOK
BOJIC OT 00BEMA TTOTPYKEHHOH B YKUIKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJay
bubnmuoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabora "KoHcrpyuposanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
ompeneneHne e€ Tpy30moabEMHOCTH"
Pemenue 3anau no temam: «llnaBanue cynos.
52 Bos 0HJ'I818.HI/IC» «JlaBieHue TBe JILI?(H bubmorexa HOK
X L P https://m.edsoo.ru/ff0a3654
TeJ, )KUAKOCTEH U Ta30B»
53 KontponbsHas pabdora mo teme «J/laBienue
TBEPJBIX TEI, KHUJKOCTCH U ra30B»
54 Mexanuueckas paboTa Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
55 MomuraocTs. EnuHAIBI MOIITHOCTH
H S H https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoanue "Pacuér MOIHOCTH, 1
pa3BuBaeMoi IpH MobEME 110 JIeCTHULE"
57 IIpocteie Mexanu3Msbl. Peruar. PaBHOBecue
CHJI Ha pblyare
Prruaru B TexXHHKE, OBITY U IPUPOJIE.
58 JlaboparopHas paboTa «}I]/Iccnpe l:)B):lHI/Ie 0.5 bbmmorexa LIOK
patopHast p A ' https://m.edsoo.ru/ff0a478e
YCIIOBHUiT PABHOBECHSI PhIUaray
Pemenue 3anad no teme «Y cinoBus bubnuoteka [IOK
59
paBHOBECHUS phIuara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT monesHoro neiicTBus
60 MexaHu3Ma. JlaboparopHas padbota 0.5
«M3mepenune KI1J[ HakIOHHON MIIOCKOCTH»
61 Pemenne 3amau mo reme "Pabora, MOIIHOCTB, bubnunoreka [JOK
KIIa" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusa. Kunernueckas u bubaunoreka IIOK

MOTCHUMUAJIbHAA SHEPIUsd

https://m.edsoo.ru/ff0a4252
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bubnmuoreka [JOK

63 3aKOH COXpaHEHHs] MEXaHUUECKOW SHEPTUH 1 https://m.eds00.ru/ff0a4360
VYPOK-3KCIEPUMEHT 110 TEME
"DKCIIepUMEHTAIILHOE OIpEeielICHHUE

64 HU3MEHEHUs KHHETHYECKOH U MOTeHINAIbHON 1 1
SHEPIHU NIPU CKAaTHIBAaHHUU Tella 10
HaKJIOHHOM MI0cKoCcTH"

65 Konrtponshas padora no teme «Padota u 1
MOIIHOCTb. DHEPrus»

66 PesepaHEIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 Bubmmorexa [JOK
"MexaHn4eckoe IBIKeHne" https://m.edsoo.ru/ff0a4ee6

67 PesepaHeIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmmorexa [JOK
"[laBJieHne TBEPABIX TEl, JKUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHeIit ypok. PaboTa ¢ TekcTamu mmo Teme

68 " ) 1

Pab6ora. MomHocTs. DHeprus'
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KIIACC

KonnyecTBo yacon

DJ1eKTPOHHBIE HH(POBHIE

Ne Jara
Tema ypoka Kounrtpoabubie [pakTuyeckue odpasoBaTebHbIe
n/n Bceero H3y4YeHUs
paboThI paboThI pecypchbl
OCHOBHBIE MOJIOXKE one o-
. HOBHBIE T1 vn YKEHHUS MOJIEKYJIPH BuGmuorexa LIOK
KHHETHIEeCKON TEOPUH U UX OIBITHBIE
P https://m.edsoo.ru/ff0a5256
MOATBEPIKACHUS
2 Macca 1 pa3mMep aTOMOB U MOJICKYJT
3 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO Bubnmorexa LIOK
COCTOSIHHMII BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHE CBOWCTB TBEPIOTO, KHIKOTO U
4 ra3000pa3HOTO COCTOSIHUI BEUIeCTBa Ha
OCHOBE IOJIOXKEHUH MOJIEKYJISIPHO-
KHHETHYECKOU Teopruu
5 Kpucrammmueckue u amopHbie Tena Bubmorexa LIOK
P P https://m.edso0.ru/ff0a5800
6 CMaurBaH#e ¥ KaIWUIIPHOCTb. Bubnmmorexa LIOK
IToBEepXHOCTHOE HATSKCHHE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciIMpeHHe U CHKaTHE Bubmorexa IOK
P p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIepaTypsl co
CKOPOCTBIO TEIIOBOTO BH)KCHHS YaCTHUII
9 Brytpennss sHeprus. CriocoOsl HI3MEHEHUS Bubmorexa LIOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunel Teronepenaun BuGmrorexa LIOK
A ped https://m.edsoo.ru/ff0a6412
VYpox-koudepennus "IIpakTunaeckoe
11 I/IfHOJ'ILSO];I:J.HII)/Ie ;IGHJ'IOB:IX CBOJCTB BellleCTB 1 Brbmorexa LIOK
t K https://m.edsoo.ru/ff0a65c0
Y MaTepHaJIoB B LIENSIX SHEPTrocOepeKeHUs
12 KonunuecTBo TemioTel. Y neiabHas bubaunoreka [IOK
TEII0OEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpasrenue TernoBoro dananca. TemoooMen Bubmorexa [JOK
¥ TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Jla6opatopnas pabota "MccnenoBanue
patop P A bubaunoreka [IOK
14 SIBIICHUS TETUTIOOOMEHA TIPU CMETTUBAHUH 1

XOJIOJTHOW W ropsiyeit Boab!"

https://m.edsoo.ru/ff0a6a98
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Pacuer konnuecTBa TCIIOTHI, H606XOI[I/IMOFO

15 JUTS HATPEBaHMUS TeJa U BBIIENIIEMOT0 UM IIPH
OXJTXKICHUH
16 JlaGopatopnas pabota "Onpenenenne Bubmmorexa [JOK
YIETbHOM TEMII0EMKOCTH BEIecTBa" https://m.edsoo.ru/ff0aébb0
DHeprus TOIUIMBa. Y IeNbHAs TeIIoTa Bubnmorexa LIOK
17
CropaHust https://m.edsoo.ru/ff0a7b5a
InaBieHue 1 OTBEpICBaHUE
18 PA N Bubmoreka [IOK
KPUCTAIIMYECKUX Tel1. Y ieNbHas TeIoTa
P https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaboparopHas pabota "OnpenencHue bubnmuoteka [IOK
YIENBHOM TEIUIOTHI IUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [MapooGpa3oBanue 1 KOHACHCALHSI. bubmmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 apooOpa3oBaHys U KOHICHCAIUH. Bbubmmorexa IJOK
3aBUCHMOCTH TEMIIEPATYPHI KATICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JaBICHUS
Brnaxnocts Bo3nyxa. JlJabopaTtopHast paboTa
29 "0 Y P N pHaLp Bbubmmotrexa [JOK
MIpe/ieJICHNe OTHOCUTEIBHOM BIaKHOCTH
ped B https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 PemieHue 3a1a4 Ha OTpeieNIeHHE BIAKHOCTH
BO31yXa
[MpuHIMIEl paGOTHI TEIUIOBBIX JBUIAaTEICH.
24 [NapoBas TypOuHa. [IBuraresns BHYTPEHHETO
CropaHust
25 KIIJ] TennoBoro aurarens. TerioBbie bubnuoteka [IOK
JIBUTaTEH M 3aIllUTa OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHs U MPEBPALICHHUS SHEPTHH B
TETUIOBBIX MPOLEcCcax
IToaroToBka K KOHTPOJIBHOI paboTe 1o Teme
27 "TensoBsle sBIIE . N3zme : e arpera Bubmnorexa LIOK
TIJIOBBIC SAABJICHUSA. MCEHCHU I'PETraTHBIX
N " P https://m.edsoo.ru/ff0a83f2
COCTOSTHHUI BelecTBa
KontponbsHas pabora mo teme "TermnoBsie
28 P - P . Bubmoreka LIOK
SABJICHUA. VI3BMCHCHHUC arperaTHbiX COCTOSIHHUH
" P https://m.edsoo.ru/ff0a86ae
BeleCTBa
29 DnekTpu3anus Tel. J[Ba poaa dIeKTPUUECKUX
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3aps/I0B

Ypok-uccinenoBanue "DIEKTpU3aLUA TET

30 1
WHAYKIHEH U IpH COTPUKOCHOBEHUH"
31 B3aumopeiicTBre 3apsyKCHHBIX Tell. 3aKOH Bubnmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
€) .H
“ ; J'I:KTpI/I'-IeeCCK:eO noone Hanp;mceHHocn, BuGmiorexa LIOK
JIEKTPUYECKOTo mostst. [IpuHIuI
P PHHLL . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3HIHH IEKTPHIECKHUX MOJIei
33 Hocwurenu snekTpuaecknx 3apsiioB.
DneMeHTapHbIN 3apsan. CTpoeHue aToMa
34 [IpoBOOHUKYN U AUAIEKTPUKH. 3aKOH Bubnmmorexa LIOK
COXpPaHEHHs HJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Perenne 3aga4y Ha MpUMEHEHNE CBOHCTB Bubnmmorexa LIOK
DIIEKTPUUECKHX 3aPSJIOB https://m.edsoo.ru/ff0a90cc
3 i )
TBOBaHHs. VICTOUHHKH 3JIEKTPUYECKOT!
yit p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBHSI SJIEKTPUICCKOTO TOKA Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiicTBue
38 UIEKTPUYECKOTO MOJIS HA TPOBOHHUKHU U 1
JUBIEKTPUKH"
39 DIIEKTPUUYECKUI TOK B METaJIaX, )KUIKOCTIX bubnuoteka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpryecKas Ierb U €€ COCTaBHbIE YaCTH
a1 Cuna Toka. JlaboparopHas padota 05 Bubmorexa LIOK
"H3MepeHue U PEryIMpOBaHKeE CUIIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
€) .B .
42 Tatoputopaa pafora Mvcpertc n 05 brGmiorexa LIOK
paTopHas p ,? ' https://m.edsoo.ru/ff0a%e14
peryupoBaHue HAMPSKEHHS
43 ComnpoTHBIICHUE TPOBOAHUKA. Y IeTbHOE bubnmoreka [JOK
COTPOTHUBIICHHE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTD
m 9NIEKTPHYECKOTO CONPOTUBIICHHS [IPOBOJAHHUKA 1 bubnuorexa [JOK

OT €ro JUTHHBI, IUTOLIAN TONIEPEYHOTO
cedeHns U MaTepuana”

https://m.edsoo.ru/ff0aa738
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3aBUCHMOCTh CHJIBI TOKA OT HaIpsKECHUs.

bubnmuoreka [JOK

45
3akon OMa Jiis y4acTKa Leru https://m.edsoo.ru/ff0aad4a
JlaGoparopHas pabota "MccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIErO 4Yepes Bubmoreka [IOK
PE3UCTOP, OT COMPOTHBJICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHHs Ha pesucrope”
47 [MocnenoBarensHOE M NapauIeIbHOE
COEIMHEHHS IPOBOAHUKOB
Jlaboparopnas pabota "IIpoBepka npasuia
48 CJIOXKEHUS HATPSDKEHUH TpyU Bubmoreka [IOK
MOCJICI0BATEIIBHOM COCANHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"”
JlaboparopHas pabota "[IpoBepka npasmia
49 PATOpHAs p POBEPKa HIp bubmmorexa IJOK
JUTSL CHUTBI TOKA TIPH TTapaJuIebHOM
prtiap K https://m.edsoo.ru/ff0aadle
COEIMHEHHUHU PE3UCTOPOB
50 Pemenne 3aga4 Ha mpuMeHeHue 3akoHa OMa Bubnmmorexa LIOK
UTSL PA3JIHYHOTO COCANHEHHUSI IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora n MOIITHOCTB JIEKTPUUECKOTO TOKA. bubmmorexa [JOK
3akon J[xoyisi-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "OnpenenceHue padoThl bubnmuoteka [IOK
U MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpHYecKHe e U IIOTpeOnTeIH
53 P N 6p K bubmmoreka IJOK
JIEKTPUYECKOi SHepruu B ObITy. KopoTkoe
p P y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[MonroroBka Kk KOHTPOIBEHOU paboTe 1Mo TeMe
54 "DrekTpruecKue 3apsbl. 3apsHKeHHBIE Tela U bubnuoteka [IOK
HX B3auMozelcTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
JNEKTPUIECKU TOK"
KontponbsHast pabora mo teme
55 "DnekTpuuecKue 3apsbl. 3apsHKeHHBIE Tela U bubnuoteka [IOK
ux B3aumozeicTeus. I1ocTosHHBIN https://m.edsoo.ru/ff0abea8
JNEKTPUIECKUN TOK"
56 [TocTosTHHBIE MATHUTHI, UX B3aUMOJCHCTBHE
57 VYpoxk-uccnenosanue "HM3ydenne nomueit bubmuoreka IJOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nosre. MarHuTHOE 1oJie 3eMiIH | Bubmoreka LIOK

€ro 3Ha4CHUC I )KU3HU Ha 3emie

https://m.edsoo.ru/ff0acOba
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OmnbIT Dpcrena. MarHuTHOE HoJIe

59 e eckoro Toka Ma oe 1oJe 1 bubmorexa LIOK
JIEKTPUIECKOTO TOK THUTHOE IO
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[TpumeHeHHe IEKTPOMAarHUTOB B TEXHHKE.
60 H§6o aTOpHA a6: a "M3y4enue neiic 1 0.5 bubmorexa LIOK
TOpHast T HUe AeiicTBUSA .
PaTOpHast p Vi A i https://m.edsoo.ru/ff0ac74a
MarHATHOTO IT0JISI HA IPOBOJHUK C TOKOM
DJIeKTPOBUTATENb IIOCTOSHHOTO TOKA.
Hcnonp3oBanue 31eKTpoABUTATETIEH B
61 TEXHUYECKUX YC oﬁczB:X U Ha TpaHcropTe 1 bubmmorexa LIOK
yerp P pre. https://m.edsoo.ru/ff0ac86¢
JlaGopatopnas pabora "KoHcTpyHnpoBaHue u
H3ydeHne paboThl HIEKTPOABUTATEIS"
62 OmnpiTel Papases. 3aK0H IEKTPOMAarHUTHON 1
uHayknuu. [Ipasuno Jlenna
Dnekrporenepatop. CrocoObl MoTydeHHs
63 INMEKTPUIECKOI IHEPTUHU. DIEKTPOCTAHIMU HA 1
BO300HOBIIIEMBIX UICTOYHUKAX YHEPTHU
64 IMoaroToBka K KOHTPOJILHOW paboTe MO Teme 1
"DIeKTpUUECKHe U MarHUTHBIC SIBJICHUA"
65 KonTponbHas pabora o teme 1 bubmmorexa [JOK
"JJIEKTPUYECKHUE U MATHUTHBIC SBICHMS" https://m.edsoo.ru/ff0acb14
66 PesepBHeIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 Bubmorexa LIOK
"TeruioBbie siBJEHHU" https://m.edsoo.ru/ffOacc5e
PesepHsIii ypok. PaboTa ¢ Tekctamu 1o Teme bubmmoreka IJOK
67 " 4 L " 1
TToCTOSIHHBII 3JIEKTPUUECKUT TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHEIit ypok. PaboTa ¢ TekcTamu mmo Teme 1
"MaraurHsbIe sIBJICHUA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KIIACC

KonnyecTBo yacon

DJ1eKTPOHHBIE HH(POBHIE

Ne Jara
Tema ypoka KoHnTpoJbHbIe [pakTuyeckue obpasoBaTeabLHBIE
n/n Bceero H3y4YeHUs
padoThI paboThI pecypchbl
1 Mexanuueckoe aBrwxeHue. MarepuanbHast 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIBHOCTD 1 Bubmoreka [IOK
MEXaHUYECKOTO JBHKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE ONIMHEWHOE CHHUE 1 bubmorexa LIOK
BHOMEPHOE MPSIMOIMHEHHOE IBIDKCHU
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOIMHEHHOE ABM)KCHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMmonuHeltHOE paBHOYCKOPEHHOE 1 bubmmorexa IJOK
JIBHKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTBh IPSIMOTUHEHHOTO
6 paBHOYCKOpEHHOTO ABWXeHus. ['paduk 1
CKOPOCTH
7| yocopens roms npw pesmoyeropemon 1 ) bmiorera LOK
YCrop prp . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKEHHH 110 HAKJIOHHOH IIOCKOCTH
8 CBoboaHoe nanenue Tein. OnbITel [anunes 1
, | rememmeenommen |
HOJ] U YaCTOT: Hust. JInHelHas u
pHoa pait https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE 1
buo OK
11 [Tepssiii 3akoH HetotoHa. Bektop cuibt 1 hgp;?/(;z;z(]i).m /036612
12 Bropoti 3axon HetoroHa. PaBHOmelcTByOmIast 1 Bubmorexa LIOK
cuna https://m.edsoo.ru/ff0ae72a
bu6 OK
13 Tpetuit 3axon HetotoHa. Cynepno3unus cuil 1 htl/;DJS]:;l/(r)’r:.f:eI:jaSC]i).ru/faneS)BZ
14 Pemenune 3agay Ha IPUMEHEHUE 3aKOHOB 1 bubmmorexa [IOK
HeloToHa https://m.edsoo.ru/ff0aeb6c
bub K
15 Cuna ynpyrocti. 3akoH I'yka 1 nommorexa LO

https://m.edsoo.ru/ff0aeca2
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16

Pemenue 3ana4 no teme «Cuna yrpyroctu»

JlaboparopHas pabota «OnpezneneHue

bubnuoreka [JOK

17
KECTKOCTH TPY>KHHBD» https://m.edsoo.ru/ff0aee28

bubnuoreka [JOK

1

8 Crna Tpeis https://m.edsoo.ru/ff0af738

19 Pemenne 3amau no teme «Cuiia TpeHUS bubmorexa LIOK

ICHU! 9 [0 TEM WL HUS
A P https://m.edsoo.ru/ff0afa26

20 JlaGoparopHas pabota "Onpeznenenue Bubnmorexa LIOK
K03 UIIIeHTa TPEHHS CKOJIbKEHNUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3amay mo reme "3akoHbl HetoTOHA. bubnunoteka [JOK
Cuna ynpyrocru. Cuina TpeHus" https://m.edsoo.ru/ff0afb8e

29 Cuia TSDKECTH B 3aKOH BCEMUPHOTO Bubnmmorexa LIOK
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTa/ICHUS https://m.edsoo.ru/ff0af044
Ypox-koHpepenuus "/[BukeHne Te1 BOKPYT

23 rpaBuTaoHHOro nentpa (ConHeynas
cucrtema). [anaktuku"

Pemenue 3anau no teme "Cuiia TSHKECTH U bubnuoteka [JOK

24
3aKOH BCEMHPHOTO TSATOTEHHUS" https://m.edsoo.ru/ff0af5f8
[lepBas xocmuyeckas ckopocts. HeBecomocts Bbubmmorexa [JOK

25
U Teperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOI TOUKH.

26 AocomoTHO TBEpI0e Teno. PaBHOBecHe bubmmorexa IJOK
TBEPJOrO Tela C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaICHHs

27 MoweHT cuibl. LieHTp TshxecTn

28 Pemenue 3agad no teme "MOMEHT CHIIBIL. bubnuoreka [JOK
Lentp Tsxectu" https://m.edsoo.ru/ffob02b4
IT i pab

| e

} s ' s https://m.edsoo.ru/ff0b0408
Tel
30 FB?I};TZOHBZ;ZZ:; 60“:1(1;0 T: M]3’3a oneiicTBue Bubmnorexa LIOK
XaHUY BU HHUC. UM HCTBU
. A s https://m.edsoo.ru/ffOb06ec
Ten
Wmmrysec tena. MMmmynse cubl. 3akoH Bu6morexa LIOK
31 COXpaHEeHUsI UMITYJIbCa. YIPYroe U Heynpyroe

B3aMIMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa
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32 Perenne 3agaq mo teme "3aKOH COXpaHEHUS Bubnmorexa LIOK
ummyIbea” https://m.edsoo.ru/ffob096c
33 Ypoxk-koH}pepeHuus "PeakTHBHOE OBIKEHUE B
MIPUPOJE U TeXHUKE"
Bbubnuoteka [JOK
34 M 0
exaHH4ecKas paboTa 1 MOILIHOCTb https://m.eds0o.ru/ff0b0as4
35 Pabora CHIIBI TSDKECTH, CHITBI YIIPYTOCTH H Bubnmorexa LIOK
CHUJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OnpenencHue padoThI
36 CHJIBI TPEHHUS IPU PABHOMEPHOM JIBHIKCHUH
TeJia 0 TOPU30HTAIBHOM MOBEPXHOCTI
37 CBs13b 5Hepruu 1 padotsl. [loTeHnmanbHast
SHEPIHs
38 Kunernueckas sneprus. Teopema o bubmmorexa IJOK
KHHETHYECKOM SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs JHEPTHH B MEXaHHKE
JlaboparopHas pabota «/3yueHune 3akoHa Bubnmmorexa LIOK
40
COXPAHCHHSI SHEPIHH» https://m.edsoo.ru/ffOb12fe
a1 KonebaTensHoEe ABMIKEHUE U €TI0 bubnuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromrue KoneOanus. BeiHyX1eHHBIC Bubmorexa LIOK
koJiebanus. Pe3oHaHc https://m.edsoo.ru/ffob20f0
43 MaremaTudeckuil U Npy>XKUHHbBIM MasTHUKU
44| romunat n necreser npyecn oo Bubmonexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpysa»
45 ITpeBpaleHre YHEPTHU PH MEXaHUYECKHUX
KoJIeOaHHUSIX
JIab 0 (0)
| e O e
proa Py https://m.edsoo.ru/ffOblaec
MassiTHUKa»
g | e B
H BUCHUMOCTH II€PU HHUU T
proAa Kol py3a, https://m.edsoo.ru/ff0b197a
MO/IBELIIEHHOTO K HUTH, OT Macchbl Ipy3a»
48 Mexanndeckue BosHbI. CBoiicTBa Bubmoreka LIOK

MEXaHHUYCCKUX BOJIH. npO}lOJ’[beIe 144

https://m.edsoo.ru/ffob21fe
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TIONIEPEYHBIE BOJIHBI

Ypoxk-koH}pepeHus "MexaHnyecKrue BOJIHBI B

49 . ~ n
TBEpAOM Tene. CeificMUIecKre BOITHBI
50 3Byk. Pacnpoctpanenue u oTpaxkeHHe 3ByKa
51 Ypoxk-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BEICOTA TOHA.
AKyCTHUECKHHA PE30HAHC
53 Ypoxk-koHpepeHuus "YapTpa3ByK U Bubnmorexa LIOK
nH(}pPa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
IMoaroToBka K KOHTPOJILHOW paboTe IO TeMe Bu6 LIOK
noIMoTeKa
54 "3aKOHBI COXpaHEHHs. MexaHndecKue
. PateHIL https://m.eds00.ru/ffOb25f0
KoJIeOaHUsI U BOJHBI
KontponpHas pabora mo teme "3aKOHbBI
55 coxpaHeHus. MexaHn4ecKue KoJieOanust u
BOJIHBI"
56 DIEeKTPOMarHUTHOE TIOJIE. Bubnmmorexa LIOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOWCTBA IEKTPOMArHUTHBIX BOJIH
VYpok-koudepenuus "llkana bu6 IIOK
nONMoTeKa
58 9JIEKTPOMAaTrHUTHBIX BOJIH. Mconbp30BaHme
https://m.edsoo.ru/ffOb2fe6
3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBsI3K" o
Ypok-uccnenosanue "M3yueHue cBONCTB Bu 110K
noNMoTeKa
59 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO
5 P (pora" t https://m.edsoo.ru/ffOb2c6c
MOOMITEHOTO TeehoHa
60 Pemrenne 3a1a4 Ha ompe/ieeHne YacTOThl U
JUTUHBI 3JIEKTPOMarHUTHOM BOJIHBI
61 DnekTpoMarauTHas npupoaa ceera. CKopocth bubnuoteka [IOK
cBera. BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. [Ipsmonuneiinoe
Bubmoreka LIOK
62 pacnpoctpanenue cseta. 3atMenus CojHIa U A
1 https://m.edsoo.ru/ffob3658
YHBI
3aKoH OTpakeHus cBeTa. 3epkana. Pemenue Eu6 110K
nbIMoTeKa
63 3aj1a4 Ha PUMEHEHHE 3aKOHA OTPaKEHHUS
P P https://m.edsoo.ru/ffob38c4
cBera
64 [Tpenomienue cBeTa. 3aKOH MPETOMIICHUS bubnmoreka [IOK
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CB€Ta

ITostHOE BHYTpEHHEE OTPAKEHHE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnmuoreka [JOK

65 Hcnosp30BaHue MOTHOTO CHHETO
HOJBIOBATIC TOIHOTO BHYTPCHHET https://m.edsoo.ru/ffob3c5c¢
OTpaKEHHSI B ONITHIECKUX CBETOBOJAX
JlaGopatopnas pabota "MccnenoBanue
66 3aBUCHMOCTH yTJIa IPEIOMIICHHUSI CBETOBOTO
Jly4a OT yIJjla MaJeHus Ha TpaHuie "BO3ayX-
crexno""
Ypoxk-koHbpepenuus "Mcnoap3oBanue
67 TIOJTHOTO BHYTPEHHETO OTPAXKECHHSI:
CBETOBO/JIbI, OIITHKOBOJIOKOHHASI CBSI3B"
bubnunoreka IJOK
68 JIun3zel. OnTHyecKast CHIa JTHH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuoreka [JOK
69 IMocTpoeHne n300pakeHHH B INH3aX
P P https://m.edsoo.ru/ffob444a
JlaGopaTopHas pabota "OnpeneneHne
70 ok Ic)Horg aC(IJ)TO}IHI/ISI u olljiTiqecxoﬁ CHIIBI bubamorexa LIOK
yeroro p ! https://m.eds00.ru/ff0b4206
coOuparoIeit TMH3bI
Ypoxk-koHpepeHus "OnTHUeCKHEe JINH30BhIC bubnuoteka [IOK
71
npuGops" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontudeckas cucremMa. 3peHne bubamorexa LOK
P https://m.edsoo.ru/ff0b4684
73 Ypox-koHpepenmus "edektsr 3peruns. Kak
COXpaHUTH 3peHue"
Pasznoxenue 6enoro ceera B crieKTp. ONBITHI
74 Herotona. CiiosxeHHe CIieKT aJILHBrI)X BETOB bubamorexa LOK
) p i ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaboparopHas pa6ota "OmbITHI IO
75 Pa3ioKeHHI0 OEJI0Tr0 CBETa B CIIEKTP U bubnuoteka [IOK
BOCIHPUSITHIO [[BETA TIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHNH Yepe3 [BETOBbIe PUIbTPHI"
76 Ypoxk-npakTuky™M "BosiHOBBIE CBOICTBa CBETA:
nucriepcus, uaTepdepeHms u tudpaxus”
77 Omneitsl Pezepdopna u mranerapHas Mozens Bubmmorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatsl bopa. Monens aroma bopa
79 Hcnyckanue U MOTJIOIIEHHE CBETa aTOMOM. bubmuorexa LIOK
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KsanTsl. JIuneiyaTeie CieKTpbl

Ypoxk-npaktukyM "HabmroneHne crieKTpos

https://m.edsoo.ru/ff0c144c
bubnuoreka [JOK

80
ucmyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTD U €€ BUJBI bubmmorexa LIOK

A s https://m.edsoo.ru/ff0c1672

82 Crtpoenue aromHoro sifipa. HyxinonHast Bubmoreka [IOK
MoJelb https://m.edsoo.ru/ff0c18ac

83 Panunoa ¢ mpeBparie HU3oto bubmorexa LIOK

AOAKTHBHPIC HPEBPALICHIL. ok https://m.edsoo.ru/ffOclal4
Pemenue 3amay o teme: "PagnoakTHBHBIE bubnunoteka [JOK

84
npeBpareHus” https://m.edsoo.ru/ff0clbda

85 Iepuon monypacnana

86 Ypox-koHpepenuus "PagnoakTuBHbIE Bubnmmorexa LIOK
U3IIYYCHUS B IPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakunu. 3aKOHBI COXPaHEHUS Bubnmmorexa LIOK

87
3apsiIOBOTO U MacCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBs3M aTOMHBIX siiep. CBsi3b Macchl bubnuoteka [IOK
Y DHEPTHU https://m.edsoo.ru/ff0cld7a

89 Pemenne 3ama4 mo Teme "SaepHsie peakuuu"

90 Peakmiu cuHTE3a U NENCHUA SAEP. Bubmorexa LIOK
Ucrounuku sueprun CoJiHI@A 1 3BE3]1 https://m.edsoo.ru/ffOc1e88
VYpok-koHbpepeHuus "SnepHas SHEpreTHKa.

91 JleiicTBHS pagrioaKTUBHBIX U3TydEeHUN Ha
JKUBBIE OPTaHI3MBI"

[onroroBka Kk KOHTPOIBEHOU paboTe 1Mo TeMe

9 "DJIeKTPOMAarHuTHOE TOJIE. bubnuoteka [IOK
DJeKTpOMAarHuTHbIE BOIHEL KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABIIEHUS"

KonTponbHas pabora o teme
93 "JeKTPOMAarHUTHOE TIOJIE.
DJieKTpOMarHuTHhIE BOJIHBI. KBaHTOBBIE
sBIICHUS"
[ToBTOpenue, obobuieHue. JlabopaTopHbie bubmmorexa [IOK

94 N
paboTsI o Kypcy "B3aumopneiictue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBropenue, obo6meHue. Pernrenne bubnuoreka [JOK

PACUCTHBIX U KaYC€CTBEHHBIX 3a1a4 110 TEME

https://m.edsoo.ru/ff0c2572
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"TenoBele mpowecch”

IMoBTOpenue, 06o61eHue. Perienne

96 acue aueCcTBe 3a1a4 10 TeMe 1 bubmmorexa LIOK
PACHCTHBIX H KaTCCTB HHHXM AT O Tem https://m.edsoo.ru/ff0c2a22
"KITJ] TennoBsIx qBurarenei"”
I .P
or a()CBTeopeHI/Ie, ofofcme:He e;:e:ne . . BuGmiorexa LIOK
PACHCTHEIX H KaTICCTBCHHBIX 3A/1a% T TeM https://m.edsoo.ru/ff0c2b30
"KII[I a5eKkTpoycTaHOBOK"
[ToBTopenue, 06o6meHue. JITabopaTopHEIe Bubmoreka [IOK
98 1 1
pabotsl mo kypey "CeeToBble siBieHUs" https://m.edsoo.ru/ff0c2c52
IMoBTOpenue, o6o61enue. Paborta ¢ Tekcramu Bubnmorexa LIOK
99 1
o TeMe "3aKOHbI COXPAaHCHHUS B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [MoBTopenue, 0606meHHe. PaboTa ¢ TekcTaMu 1 bubnuoreka [JOK
o Teme "Kosebanus v BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [MoBTopenue, 0606meHHe. PaboTa ¢ TekcTamu 1 bubnunoreka IJOK
1o TeMe "CBeToBbI€E ABIEHHU" https://m.edsoo.ru/ff0c3044
102 [oBTopenue, o6obmenne. PaboTa ¢ TekcTramu 1
o teme "KBaHTOBas U snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 27
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