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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXEHUHN U TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl, MPE/ICTABICHHBIX B
dr'oC 000, a Takke c¢ yu€tom enepanbHO paboueil MPOTrpaMMbl
BocniuTanus u KoHnenuuu npenogaBanus yueOHoro npeamera « OUsukay.

Copepxanue mporpaMMmbl 1O (HU3UKE HaAIMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OPTaHU3ALUI0 H3yUYCHUS
¢u3MKM Ha NEeATeTbHOCTHOW OCHOBE. B mporpamme mo ¢usnke y4uTHIBAIOTCA
BO3MOXKHOCTH ydeOHoro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0
TUIAHUPYEMBIM JIMYHOCTHBIM M METamlpeMETHBIM pe3ylbTaTaM oOydeHus, a
TaK)KE MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs.

[IporpaMmMa 10 (¢u3KMKe YCTaHABIMBAET paclpeiesieHue y4eOHOro
Martepuajia Mo rojaMm oOydeHus (I0 KjaccaM), TMpeajiaraer MNPUMEPHYIO
MOCTIEIOBATEIPHOCT HM3yYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS
IPEIMETHOrO COJIep KaHUs U yU€Te BO3PACTHBIX 0COOEHHOCTENH 00yJaroIuXCsl.

[IporpamMma mo ¢usuke pa3paboTaHa C LENbIO OKa3aHUS METOJIUYECKOU
MOMOIIIN YYUTEIIO B CO3AaHUU paboueill mporpaMMBbI 1o y4eOHOMY MpeIMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (U3UUYECKUE 3aKOHBI JIE)KaT B OCHOBE
MIPOLIECCOB U SIBJICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH, acCTpPOHOMHUEH U
¢usnyeckoil reorpaduei, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPEeJoCTaBisIeT HauOoyiee SICHbIe O0pas3lbl NPUMEHEHUS] HayYHOTO
METO/1a MO3HAHHUS, TO €CTh CII0c00a MOJyUEHHUs JOCTOBEPHBIX 3HAaHUI O MUDE.

OnHa U3 rnaBHBIX 33724 (U3UYECKOr0 00pa30BaHUS B CTPYKTYpE OOIIETO
o0pa3oBaHusI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOU T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE TIPEANoiaraeT OBJAJCHUE
CJIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATh JaHHBIE W  HCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIS TTOJTYICHUS BHIBOJIOB.

Henu wuzydenust Pu3mku Ha YpOBHE OCHOBHOrO oOIIEro oOpa3oBaHUs
onpezaenensl B KoHuenuuu npenonaBanus yueObHoro mnpeamera «Dusuka» B



oOpa3oBarenbHbIX opranu3auusx Poccuiickoil @Pexnepanuu, peaau3yOLUX
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTrPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnerun Munucrepcra npocsemnienus: Poccuiickoit deaeparuu (MpOTOKOI
ot 3 nexabps 2019 r. Ne [1IK4BH).

Ieau n3zyyenus pusuku:

npuoOpeTeHrue MHTEpeca U CTPEMJICHUS OOYyYaroluXcsi K HayYHOMY
U3YUYECHUIO MPUPOIbI, PA3BUTHE UX MHTEIUVIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTaBICHU O HAYYHOM METOJE T[O3HaHUS U
dbopMHUpOBaHUE HCCIEIOBATENIBCKOTO OTHOILIEHUS K OKPYXaIOIUM
SIBIICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTara H3yueHUs
OCHOB CTPOEHUS MaTEPUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEACTABICHUN O poJid PU3MKU I PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJICTAaBIECHUH O BO3MOXKHBIX cepax  Oyayien
npo¢eCCUOHATIBHON AESTEILHOCTH, CBA3aHHOM ¢ (DU3UKOM, TOATOTOBKA
K JlaJbHEHIIIeMy 00yUYEHHUIO B 3TOM HaIIPaBJICHUH.

JlocTikeHre ATUX IeJe MporpaMMbl M0 (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBAECTCS PEIICHUEM CIICIYIONINX 3a4a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHMH BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUM ONMUCHIBATh U OOBSCHSITH (DU3UUYECKUE SBJICHUS
C MCTIOJIb30BAHUEM TOJTyYCHHBIX 3HAHUH;

OCBOCHME METO/IOB pEIICHUs MPOCTEHIINX pacy€THBIX 3adad C
UCIIOJIb30BaHUEM duznyeckux MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPHCHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HAOII0JaTh NPHUPOAHBIC SBJICHUS W BBIIOIHSITH
OTIBITHI, JITAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITLHBIX TPHUOOPOB;

OCBOGHME TpuEMOB pabOThl ¢  HHPOpMaUUed  (PU3NYECKOTO
coJlep KaHMsl, BKIIIOYass MUH(POPMALMIO O COBPEMEHHBIX JOCTHXKEHUSIX
bu3uKy, aHATU3 U KPUTHYECKOE OIEHUBaHKUE UH(OpMAIUK;
3HAKOMCTBO cO cepamu  mpoecCHOHANBLHON  IEATeTHLHOCTH,
CBS3aHHBIMM C (HU3UKOW, ¥ COBPEMECHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTHKCHUSIX (PU3NYECKON HAYKH.



Ha uzyuyenue gusuku (6a30BbI YPOBEHB) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIENI0), B
8 kmacce — 68 yacoB (2 yaca B Heaento), B 9 kmacce — 102 gaca (3 gaca B
HEJIEIII0).

[IpemtaraemMelii B mporpamMme 1mo (pU3uKe rmepedcHb J1abopaTopHBIX PadOT
M ONBITOB HOCHT PEKOMCHJATEIIbHBIM XapakTep, YYWUTEIb JCIacT BBIOOD
MPOBEACHHUS JAaOOPaTOPHBIX PAa0OT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOCHHOCTEH  OOydYaroluXcs, CIHCKAa OKCIEPUMEHTAJbHBIX  3aJlaHHM,
IpeajiaracMbIX B paMKaX OCHOBHOT'O T'OCYJapCTBEHHOI'O YK3aMEHa 10 (PU3HKE.



COAEPXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupojge. AsineHus npupoapl. OusndecKue sBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenuYuHbL. M3Mepenue ¢uznueckux BeauduH. Ouznyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CUCTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd HW3Yy4arOT MPUPOLY.
EcTecTBeHHOHay4HBI METOJ MO3HAHUA: HAOJIOIEHHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OHKCIEPUMEHT II0 MPOBEPKE THUIIOTE3,
oObsicHeHHe HabmonaemMoro siBiaeHus. Onucanue ¢GU3NYECKUX SBICHUN C
IIOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.
1. MexaHM4YeCKHe, TEIUIOBbIC, D3JIEKTPUYECKUE, MarHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. ®usnyeckue MpuOOpPsI U MPOIEeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM
1 1M (PpOBBIM IPUOOPOM.

Jlabopamopnwie padbomost u onvimol.

1. OmnpeneneHue 1eHbl AEJIEHUS Kbl U3MEPUTENBHOT0 IpUdopa.

N3mepenne paccTosHU.

N3mepenne 00bEMa )KUJIKOCTU U TBEPAOIO TENA.

Omnpenenenre pa3MepoB MabIX TEIl.

N3mepenne temriepaTypbl Npy MOMOIIM KUAKOCTHOIO TEPMOMETpPA U

NaTYMKA TEMIIEPATYPBHI.
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6. IIpoBeneHune uccienoBaHus MO MPOBEPKE TUIIOTE3bI: TAIBHOCTD MOJIETA
[IapyKa, MNYIIEHHOTO0 TOPU30HTAJIbHO, TeM OOoJjblle, 4eMm OoJiblie
BBICOTA ITyCKA.

Pa3zneu 2. IlepBoHayaibHbIe CBeIeHHSI 0 CTPOCHHMHU BellecTBA.

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJBI, WX pa3mepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBr>kenue dvacTtull BemiecTBa. CBSI3b CKOPOCTH JBHUKEHHUSI YacTHUI[ C
TeMriepaTypoii. bpoyHoBckoe nBmkenue, muddysus. BzanmoaelicTBrue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEU U
TBEPIBIX (KPUCTAIIIMYECKUX ) TeJ. B3auMOCBSI3b MEKy CBOMCTBAMHU BEILIECTB B



pPa3HBIX arperaTHbIX COCTOSHUSIX M HUX aTOMHOMOJICKYJISIPHBIM CTPOCHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUMN BOJIBI.

JHemoncmpayuu.

1. HalGmrogenue OpOyHOBCKOTO JIBUKEHHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue  sBieHUM, OOBSICHSIOMIUXCS — MPUTSDKCHUEM — WJIU

OTTAJIKUBAaHUEM YaCTUIl BEIIECTBA.

Jlabopamopnuie padbomot u onvimel.

1. OueHka jAuaMeTrpa aroMa METOJOM psAJloB (C  HCIOJIb30BaHUEM

dboTorpaduii).

2. OmbITHI IO HAOIIOACHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbIThI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSL.

Paznea 3. /IBuikeHue U B3aumMo/ielicTBUeE TeJl.

MexaHnueckoe nBUXKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBMKEHUU. Pacuér myTH u
BPEMEHU JBUKCHHUS.

SBnenue mHepuu. 3aKOH MHEpUMHU. B3anmopaeicTBue TeNl KaK MpUYUHA
U3MEHEHUSI CKOPOCTM JBHMXKEHHMS Tell. Macca Kak Mepa MHEpPTHOCTH Tena.
[InmoTHOCTP BemecTBa. CBA3b MJIOTHOCTH C KOJIUYECTBOM MOJIEKYJ B €IUHHIIE
0o0bEMa BelecTna.

Cuta kak xapakTepucTrka B3aumMozeiicTBus Ten. Cuia ynpyrocTy U 3aK0H
I'yka. I3mepeHne cuiibl ¢ TOMOLIBIO JUHAMOMETPA. SBJICHUE TATOTEHUS U CUla
Tsokectd. Cuia TsXKeCTH Ha JApyrux IuiaHerax. Bec Ttema. HeecomocTs.
CiioxeHne cuil, HalpaBJIEHHBIX MO0 OAHOM NpsAMoM. PaBHoaencTByromas cui.
Cuna tpenus. TpeHue CKOJNBXEHUS W TPEHUE TOKOs. TpeHue B MpUPOAE U
TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHn4ecKoro ABUKEHHUS Tea.

N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHHUS.

HaGntonenue siBneHus nHepIuu.

HaOmronenune u3MeHeHusi CKOpOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHEHUE Macc 1O B3aUMOAECHCTBUIO TET.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSAMOM.

./Iaﬂopamopubte pabomul u onvimol.

1. OmpeneneHUe CKOPOCTH PAaBHOMEPHOrO JBWKEHHS (IIapuka B
KHUJKOCTH, MOJIETIH AJIEKTPUUECKOTO aBTOMOOUJISI U TaK J1ajiee).

2. Omnpenenenve cpeaHed CKOPOCTH CKOJIBKEHHUS OpyCKa WM IIapuKa 1o
HaKJIOHHOM IUIOCKOCTH.
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3. OmnpeneneHue NIOTHOCTH TBEPAOTO TEINA.

4. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsikeHUs (Iedopmaiun)
IPY>KUHBI OT MPUII0KEHHON CHUIIBIL.

5. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS
OT Beca TeJla U XapaKTepa CONPHUKACAOIINXCS TOBEPXHOCTEN.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra30B.

Hasnenue. CrocoObl yMEHBIICHHUS U yBEIMYeHUs naBiieHus. [laBieHue
raza. 3aBHCHUMOCTh JaBJeHHMs Tra3a OT oO0bEMa, TemmepaTypsl. Ilepemaua
NaBjaeHUs TBEPIABIMU TEJIaMH, XUAKOCTIMHM M Ta3zamMu. 3akoH Ilackans.
[THeBMaTHUeCKUE MalIMHBL. 3aBUCUMOCTb JABJICHUS MKUJAKOCTH OT TIyOWHBI.
I'uapocratnueckuit mapagokc. CooOmiaronuecss cocyabl. [ uapaBiandeckue
MEXaHU3MBI.

Atmocdepa 3emin u atMocepHoe naBieHue. [IpuunHbl CylecTBOBaHMs
BO3yIIHOM 00osouku 3emin. OnbiT Toppuuemiu. M3mepenue arMochepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOro JaBJCHUS OT BBICOTHI HAJ YPOBHEM
Mops. [Ipubopsl aJist u3MepeHus: aTMOC(HEPHOTO TaBICHUS.

JleicTBue KUIKOCTM H Ta3a Ha IMOIPYKEHHOE B HUX  TEJO.
BreitankuBatomasi (apxumeznona) cuia. 3akoH Apxumena. lIlnaBanue Ten.
Bo3znyxonnasanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHUS Fa3a OT TEMIEPATYPHI.

[lepenaua naBieHUs! )KUIKOCTHIO U TA30M.

Coobmiaromuecs: COCy/Ibl.

I'mpopaBamyeckunii nmpecc.

[IposiBnenue aecTBust aTMOChHEPHOTO JaBJICHHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTu
Tela U INIOTHOCTU KUIKOCTH.
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PaBeHCTBO BhITANKMBAIOMIEH CUIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcnoBue IUIaBaHWs TEJ: IUIABAaHWE WM IIOTPYKEHUE TEI B
3aBUCHMOCTH OT COOTHOIIICHHS IIIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimel.

1. HcciegoBanne 3aBUCMMOCTM Beca Tela B BOJie OT 00BEMa
MOTPYKEHHOU B XKUJIKOCTh YAaCTH TEJIA.

2. OmnpeneneHue BBITAJIKUMBAIONICH CHIIBI, JACHCTBYIOIIEH Ha TeJo,
MOTPY>KEHHOE B KUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIECH CWJIBI, NEUCTBYIOLIEH Ha

TEJI0 B JKHJIKOCTH, OT MAacChl TeJa.



4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJKHWBAOWIEH CHIIBL,
JNEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrPYyXKEHHOU B
AKUJKOCTh YaCTH TEJIa U OT IIJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYHPOBAHHME JIOAKH U
OIIpeNIEIEHUE €€ TPY30IOABEMHOCTH.

Pa3zpnen S. PaGoTra u MOIIHOCTb. JHEpPrusi.

Mexanudeckasi pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpuMeHeHue mpaBwiia paBHOBECHUsI pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTMdeckas W IOTEHUMAIbHAs DSHEPIUS.
[IpeBpamenre OAHOTO BHUAA MEXAHWYECKOM OJHEPrud B APYrod. 3aKOH
COXpPaHEHUS YHEPTUHU B MEXaHHUKE.

Jemoncmpayuu.

1. IlprMepbl TPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomost u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABUKEHUU

TeJIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yciIOBAM paBHOBECHs pblyara.
3. Uzmepenue KIIJl HakTOHHON MIIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAaHECHUSI MEXAHUUYECKON SHEPIUH.
8 KIIACC

Pa3zpnesn 6. TeruioBbie ABJICHUA.

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJH. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, >KUIKOIO M Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopdubie Tena. OObsICHEHHE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IMOJOXEHHUU MOJIECKYJISIPHO-KUHETHYECKOU TECOPHUHU.
CmaunBaHK€e ¥ KanuJUISIpHbBIE ABJIEHUS. TEImoBoe pacliipeHue U CHkaTue.

Temneparypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTBHIO TEILIOBOTO JBUKECHUS
yactull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH SHEPTHH:
Terionepeaaya M coBepuieHue — pabotel. Buasl  Temonepenauw:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3ITYYEHHE.

KonuyecTBo TemnoThl. Y AelibHAs TEIIOEMKOCTh BellecTBa. TermioooMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerjoBoro OanaHca. [lmaBrenue wu



OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpa3oBanue u koHueHcamus. Mcnapenune. Kunenue. YaenbHasi TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYphbl KHUIIEHHUS OT aTMOC(HEPHOro
JaBJICHUS.
BrnaxnocTts BO3yXA.
DHeprus TOIUIMBA. Y IeNbHAs TEIJIOTa CTOPAHUSL.
[Tpuntuner pabotel TernoBbix asurateneid KIIJ| temnoBoro aBuratesns.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.
3aKOH COXpAaHEHHUS U MPEBPALIEHUS SHEPTUU B TEMJIOBBIX POIECCaX.
Jemoncmpayuu.
1. HalGmronenune OpOyHOBCKOTO JIBUKEHHSI.
Hab6monenune nuddysun.
HaOmronenue siBlieHH CMauyuBaHUS U KaMWUIAPHBIX SIBIICHUM.
Halnronenue TeminoBoro pacumpeHus Ted.
N3menenue napneHus rasa npu M3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIAXKJICHUH.
[IpaBuina u3amepeHus TeMIEepaTypsl.
Bune! Terionepenayn.
OxJtaxkeHre pyu COBEpIIEHUU PadOTHI.
9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMH CHJIAMH.
10. CpaBHEHHE TETNIOEMKOCTEN Pa3JIMYHbIX BEIIECTB.
11. HaOmronenne KueHus.
12. HaGroieHre mocTOsSTHCTBA TEMITEPATYPhI MPH TUTABICHHH.
13. Mozienu TenaoBbIX JBUTATENEH.
Jlabopamopnwie padbomost u onvimot.
1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO TIPUTSIKCHHUSL.
2. OnbIThI O BRIPANIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM caxapa.
3. OnbIThI 110 HAOIOJEHUIO TETNIOBOTO PACHIUPEHUS T'a30B, KUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpeneneHue AaBJICHUS BO3yXa B OaJTIOHE IINPUIIA.
5. ONbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHUS.
6. IlpoBepka THUMNOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPUUECKOM TpyOKe OT TeMIiepaTyphbl.
7. HaOntoneHue W3MEHEHUsI BHYTPEHHEW SHEpPruu Tella B Pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJL.
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8. HccnenoBaHue sBJICHUS TEIJI000OMEHA MPU CMEIIMBAHUU XOJOMAHOU U
ropsityer BOJBL.



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOAOW IIpU
TEMJI000MEHE C HArPEThIM METAIITMYECKUM LUIUHAPOM.

10. OnpeniesieHne yaeapHON TEMI0EMKOCTH BELIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. OnpeiesieHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/YXa.

13. OnpeneneHne yaeapHOM TENIOTHI IJIABJICHHS JIBJA.

Pa3znen 7. JiekTpuyecKkue 1 MarHuTHbIE SIBJICHHS.

OnekTpuzauus Ten. [[Ba poja sneKkTpuueckux 3apsiioB. B3aumopaelictBue
3apspKeHHBbIX Tel. 3akoH KyioHa (3aBUCHMMOCTH CHJIbI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEX]TY TEJIaMH).

Onextpuyeckoe nojue. Hanpsoxk€éHHOCTh 3nexkTpudeckoro nods. I[IpuHnumn
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snexkTpudecknx 3apsaoB. OJEMEHTAPHBIA  DJIEKTPUYECKUU
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JIUAJIEKTPUKU. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsaa.

DIIEKTPUYECKUM TOK. YCIOBHS CYHIECTBOBAHUSA 3JJIEKTPUUECKOrO TOKA.
NctouHnku mOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass 1nenb. Cuina ToKa. OIEKTPUUECKOE HAIPSIKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. Y JENBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma mia ywactka unenu. [locrmenoBaTenbHOE M MapaJIEIbHOE COEAUHEHHE
IIPOBOTHUKOB.

PaGota u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpUYEeCKUe UEeNu M MOTPEOUTENN DIIEKTPUUECKOM HHEPruu B  OBITY.
Kopotkoe 3ambikanue.

ITocrostHHbIe  MarHuThl. B3anmoaencTBME TNOCTOSHHBIX  MAarHUTOB.
MarauTtHoe mnone. MarHuTHoe moie 3eMiId M €ro 3Ha4eHWe s >KU3HA Ha
3emuie. OnbIT OpcTena. MarHuTHOE MOJIE DIIEKTPUYECKOro ToKa. [Ipumenenune
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MArHUTHOIO MOJISI Ha IPOBOJHUK C
TOKOM. DIIEKTPOJIBUTATENb IIOCTOSIHHOT'O TOKa. Hcnonb3oBanue
ANEKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBieHue 3NEKTPOMArHUTHOW WHAyKuuu. [IpaBuio
Jlenna. Dnextporenepatop. CrocoObl MOMY4YEHUs BJIEKTPUUYECKON DHEPrumu.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

1. DJIeKTpu3anus Ted.

2. JIBa poaa SNEKTPUYECKUX 3apAIOB M B3aUMOJIECHCTBHUE 3apsKEHHBIX

TeIl.
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Y CTpORCTBO U AEHCTBUE AIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS UHIAYKIIHUS.

3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKY 1 TUIIEKTPUKHU.

MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKM TTOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

10. DJIIEKTPUYECKHI TOK B KUJKOCTH.

11. "'a30BbIl pa3ps.

12. I3MepeHne Cuiibl TOKa aMIIepMETPOM.

13. I3MepeHune 3JIeKTpUUEeCKOro HalpPsKEHUsT BOJIBTMETPOM.

14. PeocTar u MarasuH COIPOTUBIICHUN.

15. B3auMo1e¥iCTBHE TOCTOSSHHBIX MAarHUTOB.

16. MoenrupoBaHre HEBO3MOXKHOCTU PA3AEJICHUS IT0OJIH0COB MAarHUTA.
17. MoenupoBaHUe MarHUTHBIX I10JIEW OCTOSTHHBIX MATHUTOB.

18. OmbIT Dpcrena.

19. MarouTHOE MoJIe TOKA. DJIEKTPOMATHUT.

20. JlelicTBME MAarHUTHOIO I10JIS1 HA IPOBOJHUK C TOKOM.

21. DNEKTPOJABUIaATEIb MOCTOSHHOTO TOKA.

22. UccnenoBanue ABIEHUS JNEKTPOMATHUTHOW UHAYKIIVH.

23. OnwiTel apapes.

24.3aBUCHMOCTb HAIIPaBJICHUS] WHIYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HHMKHOBCHU.

25. DNeKTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnwie padbomost u onvimot.

1.

o 0 kW

OnpITel MO HAOMIOACHUIO JJIEKTPU3AIMU TeNl HWHIAYKIUEHW H TIpu
COIPUKOCHOBEHHU.

UccnenoBanne NOEUCTBHS SICKTPUUYECKOTO TMOJISI HA MPOBOJHHUKHA M
JTURJICKTPUKH.

Co6opka u mpoBepka pabOTHI AIEKTPUICCKON 1IETH MOCTOSTHHOTO TOKA.
N3MepeHue u peryimpoBaHUe CUIIbI TOKA.

N3mepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UJIYIIETO Yepe3 PE3UCTOop, OT
COIIPOTHUBJICHHUSI PE3UCTOPA U HATIPSLKEHUS HA PE3UCTOPE.

OIIBITHL, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTbH AIEKTPUUYECKOTO
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIWHBI, IUIONIAJAN IMOMNEPEUYHOro
CEUYEeHUS U MaTepHaa.



8. IIpoBepka mpaBuia CIOKEHHsI HANPSOHKEHWUW IPU IOCIEAOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia [ CUJIbBl TOKA MPU IAPAILICIBHOM COECIUHEHHUU

pE3UCTOPOB.

10. OnipenienieHne  pabOThl  DJIEKTPUUYECKOTO TOKA, WAYIIETO uepes
pe3nUcTop.

11.0npeneneHHe MOIIIHOCTH 3JICKTPUYECCKOI'0 TOKa, BBIJICIIIEMON HAa
pe3ucTope.

12. MccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOUKY, OT
HaIpPsDKEHUS Ha HEH.

13. Onpenenenue KII/[ narpeBarens.

14. MlcciienoBaHre MarHUTHOI'O B3aWMOJIEUCTBUS ITOCTOSSHHBIX MarHUTOB.

15. I3ydyeHre MAarHuTHOTO TIOJiA TMOCTOSIHHBIX MArHUTOB TIPU KX
00BEIUHEHUH U Pa3/CIICHUU.

16. UccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJEHUCTBUSA
KaTymKhd ¢ TOKOM M MarHuTa OT CHJIBI TOKa M HaIlpaBJICHUSA TOKa B
KaTyIlIKe.

18. I3ydyeHue AeMCTBHSI MAarHUTHOTO TOJIS1 HA IIPOBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHre padoThl JIEKTPOABUTATEIS.

20. U3mepenue KII/] anmekTpoaBurareibHOM yCTaHOBKH.

21. OnBITHl 1O MCCIEAOBAHUIO SIBICHUS SJIEKTPOMATHUTHOW WHIYKIIUU:
UCCIICJOBAHUE W3MEHECHMM 3HAYEHUs W HAIPABJICHWS WHAYKIHMOHHOIO
TOKa.
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Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBuxkeHue. MarepuanpHass Touka. CucremMa oTcuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOI'O JIBM)KEHHs. PaBHOMEpHOE NpPSIMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmoinmHenHOe  ABWKeHne. CpenHsas u
MTHOBEHHAs! CKOPOCTb Teja IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe IpsMoiMHEHHoe aBikeHue. CBoOOIHOE
nagenue. OneITel ['anunes.

PaBHOMepHOE BUKEHUE 1O OKpy)HOCTU. [leproa u yactora oOpalieHus.
JluneriHasa v yrioBasi CKOPoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropor 3akoH Hrerorona. Tperuit 3akoH
Herorona. [IpuHnun cyneprno3unuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbXKEHUS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOIHOTO
najeHus. J[Buxxenue miaHer Bokpyr CoinHia. IlepBas kocMuueckass CKOPOCTb.
HesecomocTh u neperpysku.

PaBHoBecue MarepuanbHOM  TOYKH. AOCOTIOTHO  TBEPAOE  TEO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpeIUIEHHOM OChIO BpalleHHs. MOMEHT CHIIBL.
LleHnTtp TsKECTH.

NUmnynec Tema. UW3MeHenne wummnynbca. KMmynbc cuibl.  3aKoH
COXpaHEHUS UMITYJIbca. PeakTUBHOE IBUKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TsKecTH, YNpyrocTH,
TpeHus. CBsi3b dHepruu U padboThl. [loTeHNMaNbHAS SHEPTUS Tela, MOTHSATOTO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHnmanpHas SHEpPrus CKaTou MPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUH. 3AKOH COXPAaHEHUS
MEXaHUYECKON SHEPTHUH.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHW4YeCKOTo JBMIXKEHUS Tejla OTHOCHUTEJIBHO pa3HBIX

TE€JI OTCYETA.

2. CpaBHeHuE NMyTeld U TPACKTOPHUI JABUIKEHHUSI OJHOIO M TOTO k€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

Hccnenosanue nmpru3HakoB paBHOYCKOPEHHOTO JIBUKECHHS.

HaGmronenue aBuKeHMS Tea 1Mo OKPYKHOCTH.

HaOmronenne MeXaHMUYECKUX SBJICHUM, MPOUCXOJAIIUX B CHUCTEME

orcyéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUXECHHUU

OTHOCUTETILHO KaOMHeTa QU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tejla OT MACChl TeJla U ACHCTBYIOINIECH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEIL.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKEHUH.

10. [lepenaua nmnynbca npu B3auMOJCUCTBUM TEN.

11. IIpeoOpa3oBaHus SHEPTUU MTPU B3aUMOJEHCTBUH TET.

12. CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJECHCTBHM.
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13. CoxpaHeHHEe UMITyJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaOnroieH1e peakTUBHOT'O ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOM YHEPTUU IpH CBOOOIHOM MaJIEHUU.

16. CoXpaHEHHE MEXAHUYECKOW OHHEPrMU MpPH JBH)KECHUU Tela MOJ
JEUCTBUEM IPYKUHBI.



Jlabopamopnuie pabomost u onvimol.

1. KoHCTpynpoBaHHe TpakTa sl pa3roHa M JaJbHEUIIIEr0 PaBHOMEPHOIO
JNBH>KCHUS IAPUKA WA TEIIEKKHU.

2. OmpenencHue cpeHe CKOPOCTH CKOJIBKCHHS OpyCKa WIIM JIBHXKCHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUHU I10
HAaKJIOHHOU IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka TUIMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HayaJIbHOM CKOPOCTU MYTH OTHOCATCA KaK psAJl HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBL.

6. MccnenoBaHne 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenune K03PGUIIMEHTA TPEHUS CKOJIBKEHHUS.

8. OmpeneneHue KECTKOCTH NMPYKUHBI.

9. OmpeneneHue pabOTHI CUJIBI TPEHHUSI MPU PABHOMEPHOM JIBUKECHUU
T€Ja MO0 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpeieniene  paboOThl CHUJIBI  yIPYTOCTH TMPU TMOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMTOABUKHOTO U IMOJBUKHOTO OJIOKOB.

11. I3y4yeHne 3aK0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koa1e0aHUSA U BOJIHBI.

Konebarenbnoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHMIA:
IIEpUOJ, YacTOTa, AMIUINTyJa. MaTeMaTU4eCKHMd W NPYKUHHBIA MAsTHUKH.
[IpeBparieHue 3Heprum Npu KojaedareIbHOM JBUKEHUU.

3aryxatouue  kosiebaHus.  BbiHyk7eHHble  KoneOanus. Pe3onaHc.
Mexannueckue BOJHBI. (CBOICTBA MEXaHMYECKUX BOJIH. I[IpomonbHble U
MOMEPEYHbIE BOJHBL J[TMHA BOJHBI MU CKOPOCTh €€ pacHpPOCTPAHEHHUS.
MexaHn4ecKre BOJIHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKoOCTh 3ByKa M BhicOTa ToHA. OTpaxeHue 3Byka. MudpasByk u
YIABTPa3BYK.

Jemoncmpayuu.

1. HabOmogenue kosieOaHUM Tesl MOJ JAEUCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U HA TIPYKUHE.
Halntonenue BbIHYKIEHHBIX KOJEOAHHI U pe30HaHCca.
PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOIH (Ha MOJACIIN).
HaGmronenue 3aBHCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
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6. AKyCTHYECKUI PE30OHAHC.
Jlabopamopnuie padbomost u onvimol.
1. OmpeneneHrve 4YacTOThl W TEpHOJA KOJEOAHWM MaTeMaTHYeCKOTO
MasTHUKA.

2. OmnpeneneHre 4aCcTOTHI U MEPUOJIa KOJeOaHUN MPYKUHHOTO MAasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Tepuoa KoJieOaHUM IMOJBEIICHHOTO K
HUTHU IPy3a OT IJIMHBI HUTH.

4. HWccnmemoBaHWe 3aBUCHMOCTH TIEpPHOJA KOJICOAHUH IPY>KHHHOTO
MasiTHUKA OT MACChI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHoJia KojJebaHull rpy3a, MOABEIIEHHOTO
K HUTH, OT Macchl rpys3a.

6. OmbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuoAa KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHus cBOOOIHOIO MaJeHusl.

Pa3znesn 10. D1eKTPOMArHUTHOE 1OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMATHUTHOE  TOJIe.  DJIEKTPOMAarHuTHbIE BOJHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [llKkana 3nekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3HU.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomost u onvimol.

1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIILHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momenp  cBera.  Mcrounumkm — cBera.  IIpsmonuHelnHoe
pactipoctpaneHue cBera. 3atMeHuss ComHua u JlyHel. OtpaxeHue cBerta.
[1mockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cera. 3akoH mpesnomieHUsi cBeta. [lonHoe BHyTpeHHee
OTpak€HHE cBeTa. Mcmoiib30BaHME TIOJTHOIO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom nyuedr B smH3e. OnTHyeckas cucTema QoToarrapara,
MHKpPOCKONa M Telieckomna. a3 kak onrTuhueckas cucrema. bim3opykocts u
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ricniepcusi cBera.



Jlemoncmpayuu.

1. IIpssMOnMHENHOE paclpOCTPAHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. Ilonmyuenue wu300pakeHU B IUIOCKOM, BOTHYTOM U BBIITYKIOM

3epKajnax.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO.

Xox ydei B coOuparoIeit JInHs3e.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[TonyuyeHnue n300pa>keHui ¢ TOMOIIBIO JTUH3.

9. Ilpunnumn nevictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Mogens riasa.

11. PaznoxeHue 0e10ro cBeTa B CIEKTP.

12. Ilonyyenue 6enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie padbomost u onvimel.

1. HWccnenoBaHue 3aBUCMMOCTH yTila OTPAKEHUsI CBETOBOTI'O JIyda OT yria
naJeHusl.
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2. W3yuyeHue xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccenenoBanue 3aBUCMMOCTH yTIila IPEJIOMIICHHS CBETOBOIO Jyda OT
yTJIa ITaICHNUS HA TPAHUILIE «BO3TyX—CTEKIION.

4. TlomyueHue n300pakeHUHN C TOMOIIIBIO COOMPAIOIIEH JIMH3HI.

5. OmpeneneHue  (QOKYCHOTO  pPAaCCTOSIHMSI M ONTHYECKOM  CHIIbL
cobuparomiel JTUH3BI.

6. OmnbITHI MO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

OMnbITEL IO BOCHPUATHIO 1IBETA MPEAMETOB MPU UX HAOJIOJIEHUU YeEpe3
[[BETOBBIE (PUIIBTPBHI.
Pa3gea 12. KBanToBbI€e SIBJICHUS.
OmneiTel Pezepdopaa u mumanerapnas mozaens atroma. Monens atoma bopa.
Hcnyckanue u noryonieHue ceeta aroMoM. KBanTtsl. JIMHeWYaTbIe CIIEKTPBI.

PagnoaktuBHOCTh. Aunb(a, Oera- u ramma-usznydeHus. CrTpoeHue
aTromMHOro  sanpa. HyximonHas  mozmens  aromMHOro  szapa.  M3oromsl
Pagnoaktusnbie npespaienus. [lepuosa nonypacnaga arTOMHBIX SAED.

SnepHble peakuu. 3aKOHBI COXPAHEHMS 3aps0BOI0 U MAacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sjep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTe3a u
nenenus saaep. Mcrounuku sneprun ConHUa U 3BE3I.

SAnepnas osHepreruka. JIeMCTBUS paguOAKTHBHBIX W3JIyYEHUU Ha YKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.



CrexTpsbl U3ITy4YEeHHS U MOTJIONIEHUS.

CrexTpsbl pa3aM4HbIX Ta30B.

CrnexTp Bogopoa.

HaGmronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHU .

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaﬂopamopubte pabomul u onvimol.

1. HaOnrofeHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU HYACTHIIBI IO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. HM3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAOIIIHI MOJIYJIb npeaHa3HaYeH TUISt
CUCTEMAaTH3allMK ¥ O00O0OIIEHHS MPEAMETHOrO0 COJIEp)KaHHsI W ONbITa
NEeSTENLHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe
JUIsl IOJITOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOpaBUIMX 3TOT YYEOHBIN IPEIMET.

[Ipn u3ydyeHUH AAHHOTO MOJYJISA PEATM3YIOTCS M CHUCTEMATHU3UPYIOTCA
BUJBl JEATEIBHOCTH, HAa OCHOBE KOTOPBIX oOecneuuBaeTcs JIOCTHKEHUE
MPEeIMETHBIX M METalmpeAMETHBIX IUIAHUPYEMBIX pEe3yJIbTaTOB OOydYeHMUS,
(dopMuUpyeTCsl €CTEeCTBEHHOHAay4YHAasi FPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB
UCCJICIOBAHUSI SIBICHUN MPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHSTh
¢dusndecKkue sSBICHUS, MPUMEHSIS TOJyYCHHBIC 3HAHUA, pellaTh 3a/ladd, B TOM
YKCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

o kb=

[IpyHUMIIMATBHO ~ JEATEBHOCTHBIM  XapakTep  JaHHOTO  pasjena
peanu3yeTcs 3a CYET TOro, 4TO 0O0YYArOIIMECs BBHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeLIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUN paclo3HaBaTh W HAYYHO OOBICHSTH
dusnyeckue sBICHUS B OKPY’KaroIel MpUpo/ie U MOBCEIHEBHON KU3HU,

UCIIOJIb30BaTh HAy4YHbIE METOJbI MCCIEOBaHUsl (DU3UUECKUX SIBICHHIM, B
TOM YUCJIE IS IPOBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOOB;

OOBSICHSTh Hay4YHbIE OCHOBBI HaMOOJE€ BaXXKHBIX JIOCTUIKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, IPAKTUYECKOTO  MCIIOJIb30BAHUS  PA3JIMUYHBIX
VICTOYHUMKOB JHEPrud Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHUS BCEX
M3BECTHBIX BUJIOB DHEPIUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMDBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypPOBHE OCHOBHOrO 00mero o0pa3oBaHHs

HarpaBJICHO Ha AOCTHIXXKCHUC JTMYHOCTHBIX, MCTAIIPCAMCTHBIX H IMPCIAMCTHBIX
O6pa3OBaTGHBHBIX PE3YJILTATOB.

B pesynbrare wu3ydenuss (GU3MKA HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi y oOydaromierocss OyayT chOpPMHPOBAHBI  CIICAYOIIHE
JUYHOCTHBIC PE3y/IbTaThl B YaCTH:

1) mnaTpuoTHYECKOTO BOCIIMTAHMS :

- TMpOSBICHUE HHTEpPECa K UCTOPUUM M COBPEMEHHOMY COCTOSIHHIO
poccuiickoit (U3MYECKO HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTh K AaKTUBHOMY VYacTUIO B OOCYXICHHUH OOIIECTBEHHO
3HQYMUMBIX M OJTUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
PUMEHEHUEM JOCTHKEHUN (PU3UKWY;

- OCO3HaHUE€ BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHLMIOB B JAESATEIbHOCTU
YYEHOrO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

- BOCIPHATHE ICTETUUYECKUX KauecTB (GU3MUECKONW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHME ILEHHOCTH (PU3NUYECKOM HAayKHM KakK MOIIHOTO HHCTPYMEHTa
MO3HAaHUS  MUpa, OCHOBBl  pa3BUTHsS  TEXHOJIOTMH,  Ba)KHEWIIEH
COCTaBJISIFOLIEH KYJIBTYPBI,

- pa3BUTHE HAy4HOHM JHOOO3HATENBHOCTH, MHTEpPECA K HCCIEA0BATEIbCKOU
NeATEIIbHOCTH,

5) ¢opmupoBaHusi KYJbTYPbl 3I0POBbS H 3MOIHOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHME IIEHHOCTH 0e30macHoro ooOpa3a >XH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTU TpaBuUsl 0€30MacHOr0 TMOBEICHMS Ha
TpaHCIOpPTE, Ha JOPOTaxX, C AJIECKTPUUECKUM U TETUIOBBIM 00OpYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMUpPOBAHHOCTh HaBbIKAa peduieKcUM, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOT0 BOCTIMTAHMS:



- aKTUBHOE€ y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeNbHONM OpraHu3aluu, Topoja, Kpas) TEXHOJOTHMUYECKONW U
COIIMAJIbHOW HAIPaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE M (PU3HMYECKUX

3HAHUU;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHUIO Mpodeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)3K0JOrHYE€CKOTr0 BOCIIMTAHUSA:

e - OpPUCHTAIMS HA MpUMEHEHUE (PU3NYECKUX 3HAHUU NJISl pelieHus 3a7ad B
00JIaCTH OKpYXalollel cpelpl, MIAaHUPOBAHUS IMOCTYNKOB U OIEHKH HX
BO3MOXHBIX MMOCJICICTBUAN JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U IMyTed ux
pelieHus;

e 8) amanTanum K U3MEHAIOIIMMCH YCJOBHAM COLUAJBHON U NMPUPOIHOM
Cpelbl:

e - MOTPEOHOCTh BO B3aWMOJCHCTBUU MPU BBHINOJHEHUU HCCIEIOBAHUNA U
MPOEKTOB (DU3MYECKOW HAMPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM

TIPYTHUX;

e - TIOBBIIICHHWE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSITEIBbHOCTD;

e - TmOTpeOHOCTH B (HOPMUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpoBaTh WUJEH, MOHATHUS, THUNOTE3bl O (U3MUYECKUX OOBEKTax u
SIBJICHUSIX

e - OCO3HaHHWE Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnactu GU3HKY;

e - IUIAHUPOBAHUE CBOETO PA3BUTUSI B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUU;

e - CTpEeMJICHME aHAJIU3UPOBATh U BBIABIATH B3aUMOCBSI3U TPHUPOIbI,

oOImecTBa ¥ SKOHOMHKH, B TOM YHCJIE C HMCIIOJB30BAaHHEM (DHU3MICCKUX
3HAHUM;

e - OIIEHKAa CBOMX JACHCTBUU C Y4E€TOM BIIMSHHUS Ha OKPYKAIOILIYIO CpEny,
BO3MOXKHBIX TJ100QTbHBIX TTOCICACTBHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHHs mporpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOyuwaromerocss  OyayT  chOpMHUPOBAHBI
MeTanpeaAMeTHbIe pe3yJabTaThl, BKJIIOYAIOIITIE MI03HABATEJIbHBIC
yHUBEpCaJbHble Yy4eOHble JAEWCTBUS, KOMMYHUKATHBHbBIE YHHBEpPCAIbHBIC
y4eOHBIC JCHCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIE YdeOHbIC IEHCTBUS.



Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jiornueckue 1elicTBUA:

BBISIBIISITh U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKM OOBEKTOB
(s1BIEHUI);

yCTaHABIIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCH(UKALMU, OCHOBAHUS
JUTst 000OILEHUs U CPAaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEUUS B paccMaTpUBaEMBbIX
dakTax, MaHHBIX HM HAOIIOJCHUSIX, OTHOCAIMMXCSI K (U3MICCKUM
SIBIICHUSIM;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M MPH M3YUYEHUH (PHU3UIECKIX
SBJIEHUA M MPOLECCOB, JeNaTh BBIBOABI C  HCIIOJIB30BAHUEM
JENYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH, BbIIBUTAaTh TUIIOTE3bI
0 B3aUMOCBS3X (PU3NYECKUX BEITMYNH;

CaMOCTOSATENILHO BBIOMpaATh CHOCO0 peleHus y4eOHOH (u3nuecKon
3a/1a4M (CpaBHEHUE HECKOJIbKMX BapUAHTOB PELIEHHUsI, BBIOOp Haubosee
MOJIXOJIAIIETO ¢ YYETOM CAMOCTOSTENBHO BbIICTICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarTe/ibCKHue 1eliCTBUA:

UCIIOJIb30BaTh  BOMPOCHI ~ KaK  HUCCJENO0BATENbCKHI  HMHCTPYMEHT
MO3HAHUS,

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBJIECHHOMY IUIaHY  OIIBIT,
HECJIOXKHbIN (DU3MYECKUH SKCIEPUMEHT, HEOOJIBIIOE HCCIEeI0BaHUE
(bU3UYECKOTO SBJICHUS;

OLICHMBAaTh HA MPUMEHUMOCTb U JIOCTOBEPHOCTb HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (OPMYJIUPOBATH  O0OOIIEHHS U BBIBOJABI IO
pe3yibTaTaM NpOBEIEHHOTIO HAOIIOICHUS, ONIBITA, UCCIIEA0OBAHMS;
IPOrHO3MPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PUIMUECKUX
IIPOLIECCOB, @ TAK)KE BBLABUIATH MPEAINOJIOKEHUA 00 UX Pa3BUTHHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

PaGora ¢ unpopmaumeii:

OPUMEHSTh Pa3IMYHbIe METObI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE
U oTOope nHPOPMAIUU WK JAHHBIX C YYETOM MPEIJI0KEHHON yueOHOU
bu3nyecKoi 3a1auu;

aHAJIN3UPOBATh, CHCTEMaTHU3UPOBATh u MHTEPIPETHPOBATH
UH(}OPMALIMIO Pa3IMYHBIX BUIOB U (OPM IPEICTABICHHUS;



CaMOCTOSAITENILHO BBIOMPATh ONTHUMAJIbBHYIO (HOpMY MpPEICTaBICHUS
uH(poOpMaMU M WUIIOCTPUPOBATh pEUIAEMbIE 3a/1ayd HECIO0XHBIMU
CXE€MaMH, varpaMMaMu, HTHOU TrpauKoi U UX KOMOWHAIIUSMHU.

KoMmyHnKkaTHBHbBIE YHMBeEpPCAJbHbIE YUeOHbIe TeHCTBUS:

B X07e 00CyX/IeHHs] yueOHOro MaTrepuaa, pe3yJbTaToB JadOpaTOPHBIX
paboT W NPOEKTOB 3a/JaBaThb BOIPOCHI MO CYLIECTBY OOCYKIaeMOi
TEMbl U BBICKAa3blBaTh WJEH, HAllEJICHHbIE Ha pEIIeHUEe 3aJaud U
nojAepKaHue 0J1aroKeIaTeIbHOCTH OOIIECHNS,

COTIOCTABJIATh CBOM CYXACHUS C CYXACHHSIMH JIPYTHMX yYaCTHUKOB
Juasora, oOHapyX1BaTh pPa3IMuMe U CXOACTBO MO3UIIMIA;

BbIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3yJIbTaThl BBIOJHEHHOTO (PU3NUYECKOTO
OTbITa (IKCTIEPUMEHTA, UCCIICIOBAHMUSI, TPOCKTA);

NOHMMAaTh M  MHCIOJB30BaThb  IMPEUMYIIECTBA  KOMaHAHOM U
UHAMBUIYAIbHONH paboThl NpH PEIIEHUU KOHKPETHON (pu3nuecKoin
npoOJIeMBI;

OPUHUMATh €M COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH
NeUCTBUSL MO €€ JOCTHKEHHUIO: pacHpelesiaTh poiH, O0CyXAaTb
MPOIIECCHl M PEe3yJIbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOCH;

BBITIOJHATH CBOKO YacTh PabOTHI, JOCTHTas KaueCTBEHHOTO pe3yibTara
[I0 CBOEMY HAaNpaBJICHUIO U KOOPAMHUPYSI CBOM JEHCTBUS C APYTUMHU
YJIeHaMu KOMaH/Ibl;

OIICHHMBATh KaueCTBO CBOETO BKJAJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

PerJIHTHBHLIe YHUBEpPCAJIbHDbIC y‘leﬁHLIe IlBﬁCTBPISI

Camoopranu3amnus:

BBUIBJISITH  IPOOJIEMBl B JKM3HEHHBIX M Y4YEOHBIX CHTYyaIHsX,
TPeOYIOIIHUX AJI pelIeHUs] PU3NUECKUX 3HAHU;

OPHUEHTHPOBATbCA B PA3NMYHBIX [OAXOAAX MPHUHATUS PELICHUN
(MHAMBUAYAJIbHOE, IPUHIATHE PELICHUs B TPYIIE, IPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENILHO COCTAaBIISATh AJTOPUTM pelieHus: GU3HYecKo 3aaauu
WIM IUIAHA MWCCIEJOBaHUS C YYETOM HMEKOIIMXCA pECcypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHpOBaTh  IpejlaracMble
BAPUAHTHI PELICHUN;



JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIA HHTEJICKT:

JaBaTh AaJICKBaTHYIO OLIEHKY CHUTyallud W IpeiaraTb IjaH e€
VU3MEHEHMUS;

OOBACHATh NPUYMHBI JOCTUXKEHUS (HEAOCTUXKEHHUS) pPE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBHI B I€ITEIBHOCTD (B TOM UUCIE B XOJ BBITOJIHEHUS
(¢U3MYECKOT0 HCCIEAOBAHMA WM TMPOEKTAa) Ha OCHOBE HOBBIX
00CTOATENBCTB, U3MEHHUBIIMXCS CUTyallud, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIM U YCIOBUSAM,;

CTaBUTh Ce€0s HAa MECTO JPYyroro 4YejJOBEKa B XOJE CIOopa WU
JUCKYCCUM Ha HAy4YHYI0 TEMYy, [OHHMAThb MOTHUBBI, HaMEPEHHS H
JIOTUKY JIpyroro;

npU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pelieHuu (PU3NUECKUX 3ajad
WIM B YTBEPKACHUSAX HAa HAYYHBIE TEMbI H TAKOE K€ IPaBO JIPYroro.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHus B 7 KJjacce NMpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUN:

UCIIOJIB30BaTh TOHATHS: (DU3MYECKUE W XUMHUYCCKUE SIBJICHUS,
HaOIOICHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, SAUHUIBI (PU3HICCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUKEHUE (pPaBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOpHUS, PaBHOJCHCTBYIOIIAS
cuna, Jgedopmamus  (ympyras, —IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIITNECS COCYIBI;

paznuuath sBiaeHUS (nud@ys3us, TEmIOBOE JBIXKEHHE YaCTHI
BEIIIECTBA, PABHOMEPHOE [IBIDKCHHWE, HEPAaBHOMEPHOE JBIKCHHE,
WHEPIUS, B3aUMOJICHCTBHE T, pPAaBHOBECHE TBEPIABIX TEI C
3aKpeIIEHHOW OCBIO BpAIllCHWS, Tepefada JaBieHHs TBEPIBIMU
TeJaMH, KHUIKOCTSIMU U Ta3aMu, aTMOC(hEpHOE MaBlICHUE, IJIaBaHUE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DHEPruu) II0 ONMUCAHUI0 UX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JICMOHCTPHUPYOIIMX
JTaHHOE (PU3UUECKOE SIBIICHHUC;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MYECKUX SIBICHUN B
OKpY’KaloIeM MHUpPE, B TOM 4Hucje (U3UYCCKUE SBICHHUS B MPUPOJIC:



IPUMEPBI JBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B JKMBOW U HEKHUBOU
npUpojae, AEHUCTBUE CHIIbI TPEHUS B NPUPOAE W TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJICHUS HA KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYaru
B TEJE YEJNOBEKa, IPU 3TOM IIEPEBOJUTH IPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICNATh CYIIIECTBEHHbIC CBOMCTBA (TPU3HAKN) (PUBHUECKUX
SIBIICHU;

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel M (U3MUECKUE SIBICHUA,
UCIIONB3YSl  (U3MYECKHe BEIWYMHBI (Macca, O0BEM, IUIOTHOCTH
BEILIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSA CKOPOCTh, CUJIa YIIPYTOCTH,
CWa TSDKECTH, BEC Teja, CWia TpPeHus, JaBieHue (TBEpAOro Tena,
XKHUJKOCTH, ra3a), BbITAJKMBAIOIIAsg CHJIa, MeXaHudeckas paboTa,
MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KO3()PHUIMEHT MOIEe3HOrO
NENCTBUS MEXAHU3MOB, KHHETHUECKAsI U TOTEHIMAIbHAS YHEPTUs), IPH
ONMCAHUU NPABUIIBHO TPAKTOBAaTh (PM3UUYECKUN CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, HX OOO3HAYEHUS U €IUHULBI (U3NUECKUX BEJIUYMH,
HaxoJuTh (POPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIUYUHY C
JPYTUMHU BEIWYMHAMU, CTPOUTH TpaUKH U3YUYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
UCIIONIb3Yysl TMpaBHJIA CIOXEHUS CWI (BIOJIb OJHOM NPSIMOi), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUJIO pABHOBECHS pbluara
(610Ka), «30J0TOE TMpPaBUIO» MEXaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEpTuu, MpU 3TOM AaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE SIBJIEHUS, MPOLECCHl U CBOIMCTBA Tell, B TOM
YucI€ M B KOHTEKCTE CHUTyallui IPaKTHKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIBIATH MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
0o0bsACHEHHE U3 |—2 JOrMyeckux IaroB ¢ ONopord Ha 1—2 HU3ydeHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUM, (QU3MYECKHMX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemarb pacy€THbIe 3a4aud B 1—2 AEHCTBUSA, HCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsI3bIBaIONINE (DU3UUYECKHE BEJIMUMHBI: HA OCHOBE aHaIU3a
YCIOBHSI  3aJa4d  3alUChIBaTh KpPaTKOE yCIIOBUE, IIOJCTaBIIATH
¢uznueckrue BeIUYUHBI B (POPMYJIBI U MPOBOJUTH PacU€Thl, HAXOAUTh
CTIpPaBOYHbBIC JAaHHBIC, HEOOXOMUMBIEC ISl PEIICHHs 3a/]ad, OLIEHUBATH
PEATMCTUYHOCTD OJYYEHHON (PU3UUECKON BEIMYMHBI;

pacro3HaBaTh MNPOOJIEMbI, KOTOpPbIE MOXHO PpELIUTh HPU MOMOIIH
¢u3nYeCKuX METOAOB, B ONUCAHUM MCCIEAOBAaHUS  BBLICIATH



MIPOBEPSIEMOE MPEIIOT0KEHNE (rumoresy), paznuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOAUTh OIIMOKHU B XOJI€
OIIBITA, JIEJIaTh BBIBOJBI IO €r0 PE3YIbTATAM;

MPOBOJUTH OIBITBI TO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WU
dbuznyeckux  CBOMCTB  Teln:  (opMynaupoBaTh  MPOBEPSEMbIC
NPEANOJOXKEHUs,  COOMpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOIO
000pyI0BaHus, 3aMMUCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh MPSAMbIE HU3MEPEHHSI PACCTOSIHUSA, BPEMEHHU, MaccChl Tena,
00b€Ma, CHJIBI W TEMIIEpaTypbl C MCIOJIb30BAHMEM AaHAJOIOBBIX U
U(pOBBIX MPUOOPOB, 3aMUCHIBaTh IMOKa3aHUA MPUOOPOB C YYETOM
3a/IaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOAMUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIUYMHBI
OT APYroi C UCHOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO IBHMIXKYLIErOCsl TeJla OT BPEMEHHU JBUKEHUS Te€Ja, CHIIbI
TPEHUsI CKOJILKEHUSI OT Beca Tejla, KauecTBa 00padOTKU MOBEPXHOCTEM
T€JI U HE3aBUCUMOCTH CUJIbl TPEHHS OT IUIOIIAJA COINPUKOCHOBEHHS
T€J, CUJIbl YIPYTOCTH OT YUIMHEHHS IPYKUHBI, BHITAIKUBAOLLIEH CHUJIBI
OoT 00BbEMa MOTPY>KEHHON YacTU TeJa M OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTM Tejla, OT TJIyOMHBI, Ha KOTOPYIO
IIOTPYKEHO TEJ0, YCIOBUN TUIABAHUS TEJ, YCIOBUM PABHOBECHS pblUara
u OJIOKOB), y4aCTBOBaTh B IUIAHHUPOBAHUU YYEOHOTO HCCIICIOBAHMS,
coOMpaTh  YCTAaHOBKY W  BBINOJHATH  W3MEPEHMs,  CIEIys
NPEIOKECHHOMY  IJIaHy, (DUKCHUPOBAaTh PE3yJbTAaThl MOJYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOIUL U
rpauKoB, 1eaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BaHNUS;

POBOJIUTh KOCBEHHBIE M3MEPEHUs! (PU3MUECKUX BEIUMYHMH (IJIOTHOCTH
BEILECTBA JKUJIKOCTM W TBEPAOrO Tejd, CUja TPEHHUS CKOJIbKEHUS,
JABJICHUWE BO3[lyXa, BHITAIKMBAWOIIAS CHJA, JCHCTByromas Ha
NOTPYKEHHOE B KHUAKOCTH TEJNO, KOAD(PUIIMEHT MOJIE3HOrO ACHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEITIOKEHHON HMHCTPYKUUU: TPHU
BBIMIOJTHEHUH U3MEPEHUN cOOUpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY U
BBIYKCIIATH 3HAYEHUE HCKOMOU BEJIMYUHBI;

coOyoaTh MpaBuja TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS PUOOPOB U TEXHUYECKUX YCTPONCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOILIAIOIIUECS COCYIbI, OApOMETD,
phlyar, MoJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
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XapaKTepu30BaTh NPHUHILHUIBI JEHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHWUS (B TOM YHCIE:
MNOJAIIUITHUKKY, YCTPOMCTBO BOAOIPOBOJA, THUAPABIUYECKHI TIpecc,
MaHOMETpP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoOMETp), HCIOJIb3Ys
3HaHWA O CBOWCTBaX (UBWYECKUX SBICHUA W HEOOXOIUMBIE
¢du3nUecKue 3aKOHbl M1 3aKOHOMEPHOCTH;

OPUBOJAUTH TpUMEpPHl  (HAXOAUTh HHQPOpPMAIMIO O MpUMEpax)
IPAKTUYECKOI0 MCIOIb30BaHUs (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOU
YKU3HU I oOecrieueHrsi 6€30MacHOCTH MpU OOpallleHUH ¢ MpudopamMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUS 3I0POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOIO ITOBEJEHUS B OKPYIKAIOILIEH CpeE;
OCYHIECTBIISATh OTOOp HCTOYHMKOB uUHGopMmanuu B HHTepHere B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMUXCSA 3HAHUW M TYyTEM CPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMHGOPMAIIMIO, KOTOpas SIBISETCS MPOTUBOPEYUBOM MU
MOKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh MPH  BHINOMHEHHM  y4YeOHBIX  3afJaHWil  HAy4dHO-
NOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COJEpkKaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetu HMHTepHeT, BiIajeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, mpeobpa3zoBaHusl WH(DOpMALUK U3 OJHON
3HAKOBOM CUCTEMBI B IPYIYIO;

co3laBaTh COOCTBEHHBIC KpPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAINK (HU3UIECKOTO COACPIKAHUS, B
TOM 4YHcle NYOJIMYHO JeiaTb KpaTKHE COOOIIEHHS O pe3yJibTaTax
NPOEKTOB WU YYE€OHBIX HCCICNOBAaHUM, TIPU ITOM TPaMOTHO
UCIIOJIb30BaTh M3YyYECHHBIM MOHATUMHBIA amnmapar Kypca (Qu3uku,
COIPOBOX/IATh BBICTYIUJICHUE MTPE3CHTALIUEIH;

IpU BHIMOJHEHUH yYEOHBIX MPOEKTOB M MCCIIECIOBAHUM paclpeaesTh
00s13aHHOCTH B TPYIIie B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJa4aMH,
CIIEIUTh 3a BBHIMOJHEHUWEM IIJIaHa JCHCTBUM, aJeKBATHO OIICHUBATh
COOCTBEHHBIH BKJAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHus B 8 KJiacce IpeaMEeTHBbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUINA:

WCIIONB30BaTh IIOHATHA: Macca W pasMepbl MOJEKYJ, TEIJIOBOE
JNBH)KCHUE aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHHMS BEIECTBA,
KpUCTAJUIMYECKHEe U aMOp(HBIE Tella, HACBIIEHHBIM U HEHACHIIIICHHBIN
ap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHsSSA DHEPIUs,



TEIUIOBOM  JIBUTATENlb,  JJIEMEHTAPHBIM  JJIEKTPUYECKUM  3apsn,
AIEKTPUYECKOE TMOJie, MPOBOJHUKU U JTUANEKTPUKH, MOCTOSHHBIN
ANEKTPUUYECKUIN TOK, MArHUTHOE MOJIE;

pasnuyaTh ABJICHHS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIIoNeperaya,
TEIJIOBOE  paBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SIBICHMUS,
UCIapeHue, KOHJIEHCaIus, JIaBJICHUE, KpUCTauIA3aus
(oTBEepaeBaHUE), KHUIEHUE, Teronepeaaya  (TEIIONPOBOJAHOCTD,
KOHBEKLUS, U3yUYEHNE), dJIEKTPU3ALIMS TEJ, B3aUMOJCHCTBUE 3aPs/I0B,
NEeNCTBUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHICTBUE MATHUTOB, IECTBUE MArHUTHOTO ITOJISl HAa MIPOBOJHUK
C TOKOM, D>JIEKTPOMAarHUTHasT HWHIAYKUWs) MO OINHCAHMIO HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3UUECKOe SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3MYECKUX SIBICHUU B
OKpY>KalollleM MHUpE, B TOM 4ucje (U3UYECKUE SBICHHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUE M KallWJULSIPHBIE SIBIIEHUS B MPHUPOJE,
KpUCTaUlbl B mpupoje, uznydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHHEe pOChl, TyMaHa, WHEs, CHera,
JIIEKTpUYECKUE SBJIEHUS B aTrMmocdepe, DIEeKTPUYECTBO KUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpedd mooCoB, poJb
MarHUTHOTO TOJIA JAJisl KU3HHU Ha 3emiie, MOJSPHOE CUSIHUE, IPU 3TOM
NEpPEeBOJUTh  MPAKTHUYECKYI  3aJadyy B  Y4YyeOHYIO,  BBLICIATH
CYIIIECTBEHHBIC CBOMCTBA (ITpU3HAKH) (PU3NYECKUX SBICHUN;
ONMKUCHIBaTh H3YUYEHHbIE CBOWCTBA Te€d W (PU3HYECKUE SBICHHUS,
UCTIONB3ysl  (DU3MYECKUE BEJIMYUHBI (TeMmmeparypa, BHYTPEHHSS
DHEPIus, KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEIUIOEMKOCTh BEILECTBA,
yaenbHas TEIIoTa IJIABJICHUS, YJelbHas TEIUIoTa MapooOpa3oBaHMs,
yAelbHAsl TEIJIOTa CropaHusl TOIUIMBA, KOA(P(QUUHUEHT MOJIE3HOTO
JNEUCTBUSL TEIUIOBOM MAIMHBL, OTHOCUTENbHAS BJIAXHOCTh BO3AYXa,
ANEKTPUYECKUN 3apsij, CHJIa TOKa, DJJIEKTPUUECKOE HaINpsSHKEHUE,
CONPOTUBJIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA), IPU ONMHCAHUM MPaBUIIBLHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCIOIb3YEMbIX BEJIMUMH, 0003HAUCHUS
U €IUHUIBI PU3NYECKUX BEIMYUH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (PU3MYECKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMHU, CTPOWTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKHE SIBICHUS U MPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH



CTPOEHUs  BEIIECTBA, MPUHLMI  CYNEpHO3UIMM  Mmojed  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiga, 3akoH Oma s
ydacTka 1enu, 3akoH /[xoyns—JleHua, 3akoH cOXpaHEHUsl SHEPTUH, [TPU
TOM JaBaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKHE MPOLIECCHl U CBOWMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE  CHTyaluid  IPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ onopoil Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3UYECKUX
SIBIICHUM, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THbIE 3a1ayd B 2—3 JEHCTBUSA, MCHOJIb3Ysl 3aKOHBI U
dbopMmyIibl, cBs3bIBaIONINE (PU3UUYECKUE BETMYMHBI: HA OCHOBE aHaJM3a
YCIIOBHSI 3aJlayyl 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEJOCTATOK
JMAHHBIX U1 PEIIeHHs 3a/ladyd, BbIOMpPATh 3aKOHBI U (OpMyJIbI,
HEoOXoauMbIe ISl €€ pelleHUs, MPOBOJIUTh Pacdy€Thl U CPaBHUBATH
NOJIyYEHHOE 3HA4eHHE (PU3MYECKOW BEJIMYMHBI C HM3BECTHBIMU
JTAHHBIMU,

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PELIUTh MPH MOMOIIH
($u3NYECKUX METOO0B, UCIIOJIb3Ys ONMUCAHUE HCCIEIOBAHUS, BBLACIATh
IIPOBEPSAEMOE NPEATIONIOKEHNE, OLECHUBATH IPABUIBHOCTH MOpPSAJIKA
IIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOAMUTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WK
¢u3nuecKkux CBOMCTB Ten (KaNmWULSIPHBIE SIBJICHUS, 3aBHUCHUMOCTH
JABJIEHUSI BO3AyXa OT €ro o0bEma, TeMIeparypbl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI W HArpeBaHUsl MpPU MU3TYYEHUHM OT LBETa H3Tydarollen
(mornomiaroiei) TMOBEPXHOCTH, CKOPOCTh UCHApPEHUs BOJABI  OT
TEMIIEpaTypbl KUJAKOCTH W IUIOMIAJA €€ IMOBEPXHOCTH, SJIEKTPU3ALIUS
TE€ W B3aUMOJECHUCTBUE DJEKTPUUYECKUX 3apsaoB, B3aMMOJCHCTBUE
MIOCTOSIHHBIX MArHUTOB, BU3yaJIU3allUsl MAarHUTHBIX MOJIEW MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO IOJSl Ha MPOBOAHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEI TTOCTOSHHOIO
TOKa): (OpMYJHUpPOBATh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPaATh
YCTaHOBKY M3 MPEAJIOKEHHOTO0 000pYJOBaHUs, OMUCKHIBATh XOJI OIbITA
U (OpPMYTUPOBATH BHIBOJIBI;

BBIIIOJIHATh  MPSIMBIE HM3MEPEHUS] TEMIEpPATypbl, OTHOCUTEJIbHOU
BJIQKHOCTH BO3/lyXa, CHJIbl TOKa, HANpPSOKEHUS C HCIOJIb30BAaHUEM
aHaJIOrOBBIX MPUOOPOB U JATUMKOB (PU3NUYECKUX BEIMYMH, CPABHUBATH



pe3yabTaThl  HU3MEpPEHUM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
MOTPETTHOCTH;

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (DU3MUECKON BETUUMHBI
OT JIPyroil C HCMIOJB30BAHUEM TMPSMBIX HM3MEpPEHUM (3aBUCUMOCTH
COMPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAH MONEPEYHOro
CEUYCHMS] U YJIETbHOTO COIPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKa, WIYIIEro 4Yepe3 MPOBOJHUK, OT HAIPSOHKEHUS Ha IMPOBOJHUKE,
UCCIIEIOBAaHUE IOCJIEOBATEILHOTO W MapajyIeIbHOTO COEIUHEHUMN
IPOBOJIHUKOB): IJIAHUPOBATh HMCCJEIOBAHHE, COOMPATh YCTAaHOBKY U
BBINIOJIHSATH U3MEPEHUS, CIEysl PEITI0KEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ybTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJWIl U TPaduUKOB,
JIeaTh BBIBOJIBI IO PE3YIbTaTaM HCCIIEOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIWUYWH (yAelbHas
TEMJIOEMKOCTh BEUIECTBA, CONPOTHUBJIICHHE MPOBOJAHMKA, padoTa W
MOIIIHOCTh AJIEKTPUUECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUsI, COOUPAThH
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYS MPEIOKEHHON UHCTPYKLNH,
Y BBIYHCIIATH 3HAYCHUE BEIIMYUHBI,

coOyoaTh MpaBWja TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTePU30BaTh MPHUHIUIEI JACUCTBUS W3YYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETDP, MapoBasi TYpOMHA, aMIIEPMETD,
BOJIBTMETP, CUETUYHK IJICKTPUUECKON IHEPTUU, IEKTPOOCBETUTEIHHBIC
npuoOOpBHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
AIEKTPUUECKUE MPETOXPAHUTENH, AIEKTPOMATHUT, JIEKTPOABUTATEINb
MOCTOSIHHOT'O TOKa), MCIOJb3ysd 3HAHHS O CBOMCTBAaX (DU3MUECKHUX
SBJIEHUN ¥ HEOOXOAUMBIE (PU3NUYECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHBIC
npuOOpel MO CXEMaM UM CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AIEKTPUUECKHUX
Hened ¢ MOCIENOBaTENbHBIM W MapajlieIbHBIM  COEIUHEHUEM
9JIEMEHTOB,  pas3iuyasi  YCJIOBHbIEe  OOO3HA4YEHUs  AJIEMEHTOB
AJIEKTPUYECKUX LIECTICH;

NPUBOANTh TPUMEPHl  (HAXOAUTh HWH(POpPMAIMIO O TMPUMEpax)
MPAKTUYECKOTO HMCIONb30BaHMs (DU3MUECKUX 3HAHWN B MOBCEIHEBHOU
YKU3HU JIJI oOecrieueHrsi 0€30MacHOCTH MpU OOpaIlleHUH ¢ prudopamMu
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U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJOTMYECKOT0 OBEICHUS B OKPYKAIOLIEH Cpele;
OCYIIECTBISATh TMOUCK HH(pOpMalUu (U3HMUYECKOTO COJAECPKAHUSA B
NuTepHeTre, Ha OCHOBE HMMEKOLIMXCA 3HAHUA U NYTEM CPABHECHUS
JTOTIOJIHUTENBHBIX HCTOYHUKOB BBIJEIATH HH(POpMaIMIO, KOTOpas
SBJISIETCSI MPOTUBOPEUMBON UITU MOXKET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh TMpPU  BBHINIOJHEHWH Yy4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJIIPHYIO JIUTEPATypy (PHU3UYECKOTO CONEpkKaHUS, CIPABOYHBIC
Marepuanbl, pecypcel cetu  HHTepHeT, BlIaneTte npuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HMHGOpPMAIMM U3 OJHOU
3HAKOBOW CHCTEMBI B IPYIYIO;

co37aBaTh COOCTBEHHBIC MMCHMEHHBIC W KPATKHE YCTHBIE COOOIIEHUS,
0000mass UHPOPMAIUMIO M3 HECKOJIBKUX HCTOYHUKOB (HHU3UYECKOIrO
COJlep)KaHUsl, B TOM 4YHCIe NYyOJUYHO NPEACTABISTh PE3ybTaThl
MPOEKTHOW WJIM HCCIEAOBATENbCKOM JIEATENBHOCTH, TPU ITOM
rPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM TOHATUWHBIN amnmapar Kypca
(buU3UKH, COMPOBOXKIATH BHICTYIIJICHUE MTPE3CHTAIEH;

IpU BBIMOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEIOBAaHUN (U3HUYECKUX
MPOIIECCOB PaCIpeneNsiTh 00SI3aHHOCTH B TPYMIE B COOTBETCTBUH C
MMOCTABJICHHBIMU 3a]1a4aMU, CJIICINTh 34 BBIITOJHECHUEM IJIaHA JAEHCTBUI
U KOPPEKTUPOBaTh €ro, aJIeKBaTHO OLIEHHMBATh COOCTBEHHBIN BKJIaJa B
JEATEIIbHOCTD IPYIIIIbL, BBICTPauBaTh KOMMYHUKATUBHOE
B3aMMOJICUCTBHE, MPOSBIISS TOTOBHOCTh Pa3peiaTh KOH(IUKTHL

KOHIly 00yueHus B 9 KJjacce NpeaMEeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh IOHATHS: CHUCTEMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKToOpHs, OTHOCHUTENBHOCTD MEXaHUYECKOTO JBUKEHUS,
nedopmarus (ynpyras, IiacTU4ecKasi), TpeHUe, HEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, LEHTP TSHKECTH TBEPAOrO TeNa, paBHOBECHE,
MEXaHUYECKHEe KoueOaHUsI M BOJHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKalda 3JE€KTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JAJbHO30PKOCTb,  CIEKTPbl ~ MCIyCKAaHUS U
norjouieHus, anbda, 6era- U ramma-u3inydeHHs,, U30TOIMbI, sJepHas
DHEPreTUKa;

pasnuyarh SiBJIeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE, CBOOOIHOE
NajeHue  TeJ, pPAaBHOMEPHOE  JABMXKEHHUE 10  OKPYXHOCTH,



B3aMMOJEICTBUE TeEJ, PEAaKTHUBHOE JBUXKECHHE, KoJeOaTeabHOe
NBIKEHUE (3aTyXalollMe€ W BBIHY)KJICHHbIE KoOJIeOaHUs), PE30HaHC,
BOJIHOBOE€  JIBJKEHUE,  OTpPak€HHE  3ByKa,  IPSAMOJIMHEHHOE
pacnpocTpaHEeHUe, OTpaXeHUE U MPEIOMIIEHUE CBETa, IOJHOE
BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIoKEHUE OEJI0ro CBETa B CIEKTP U
CIIO)KCHHE CIEKTPaJbHBIX I[BETOB, OHMCIIEPCUSI CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTPa U3Ty4eHUs)
0 ONUCAaHUI0O HMX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHUE;

pacrio3HaBaTh IPOSIBIICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHUI B
OKpY’KaroIleM Mupe (B TOM 4Hcle (U3NYECKUE SIBJICHHS B MPUPOJIE:
OPWIUBBl W OTJIMBBI, JBWXKEHHE IutaHeT COJNHEYHONW CHCTEMBI,
pPEaKTUBHOE JABI)KEHHE JKMBBIX OPTraHW3MOB, BOCIIPHSITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMMUYECKHE BOJHBI, ILYHaMH, 3XO,
[[BE€Ta TEJl, ONTHYECKUE SBJICHUS B MPUPOE, OMOIOrHUYECKOe IeUCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO ¥ PEHTTCHOBCKOTO  HM3IYYCHHI,
€CTECTBCHHBI  paJMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyYH,
paiMOaKTUBHOE W3JIyYEHUE MPUPOJIHBIX MMHEPAIOB, JeiCTBHE
pPaZMOAaKTUBHBIX M3JIy4YeHUH Ha OpraHu3M 4eJoBeKa), MpU 3TOM
NEPEeBOJUTh  MPAKTHUYECKYI0 3aJady B  y4eOHYIO,  BBIACIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBJICHUN;
ONKCHIBATh H3Y4YCHHbIE CBOMCTBA Tel M (U3MUECKHUE SIBICHUS,
UCIIOJNB3YSl (PU3NYECKUE BEIUYUHBI (CPEeIHSAS U MTHOBEHHas CKOPOCThb
TeJa MPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE, TIEpEeMEIIeHHE, MTyTh,
yIJ0Bas CKOPOCTh, CHJIa TPEHHS, CHJAa YMPYrOCTH, CHJIA TSKECTH,
YCKOpEHUEe CBOOOIHOIO IMaJeHUs, BEC TeJa, UMITYJIbC Te€ja, UMITYJIbC
CHJIbI, MEXaHWueckas paboTa W MOIIHOCTb, MOTEHUHUANIbHAS SHEPTHUS
TeNa, TOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIH, MOTCHIIMAIbHAS SHEPTus
C)KaTOM TMpYKWHBI, KUHETUYECKas SHEPIus, IOJHAs MeEXaHWYecKas
JHEprusi, NepUoa M YacToTa KoJeOaHWM, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTelb MPEeTOMIICHUS
Cpelbl), IpU OMUCAHWHM TMPABUIBHO TPAKTOBATh (HM3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, OOO3HAYEHMs] U EAMHULBI (PU3MUYECKUX
BEJIMYMH, HaXOAUTh (POPMyJbl, CBA3BIBAIOLIME AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS 3aKOH COXPAHEHMs SHEPrUH, 3aKOH BCEMUPHOI'O TSATOTEHUS,



OPUHIUI CYNEPHO3ULUMU CUJI, MPUHUMUII OTHOCUTENIbHOCTU [ amuiies,
3aKoHbl HpIOTOHA, 3aKOH COXPAaHEHHUS UMITYJIbCA, 3AKOHBI OTPAKEHUS U
MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHMs 3aps0BOTO M MacCOBOIO
yucea TMpU  SAEPHBIX PEAKIUsAX, IpPU OSTOM J1aBaTh CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alHMCBIBATH €r0  MaTeMaTHUYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKUE TMPOLIECCHl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE€  CHUTyalluii  MPaKTHKOOPUEHTUPOBAHHOI'O  XapakTepa:
BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh OOBACHEHHE U3 2—
3 JIOrMYecKuX IIaroB C Omnopo Ha 2-3 U3Y4YEHHBIX CBOMCTBa
buzndecKux SBICHUM, PU3NIECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;
pemiath pacu€THble 3ajaud  (OMUpAIOIIMECs Ha CUCTEMY U3 2-3
YpaBHEHUH), UCHOJIb3Ys 3aKOHbI M (OPMYJIbI, CBS3BIBAIOIINE
dbu3nyeckue BEJIWYMHBI: Ha OCHOBE aHaiM3a YCJIOBHUS 3aJauu
3alUChIBaTh KPAaTKOE YCJIOBHME, BBISIBISATH HEJOCTAIONIME WU
M30BITOYHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pEelIeHUs, MPOBOAUTH PACUEThl M OLIEHUBATh PEATMCTUYHOCTD
MOJIYYEeHHOT0 3HAaYeHHS (PU3HUECKON BEIMUNHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MPH TOMOIIH
(U3HYECKUX METOJIOB, UCIOJIb3Ys OMMCAHUE UCCIEIOBAHUS, BBIIEIAThH
pPOBEpPSIEMOE MPEIOI0KEHUE, OLEHUBATh MPABUIBHOCTh MOPAJKA
MPOBEICHUS] HCCIENOBAHUs, JeJaTh BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOMIOACHUH U OIBITOB;

IPOBOJUTH OMBITHI O HAOMIOACHUIO (U3MYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB TeN (M3ydYeHHe BTOPOro 3akoHa HpioTOHA, 3aKkoHa
COXpaHEHUsl SHEPIruH, 3aBUCUMOCTb Mepuoja KoJeOaHU Mpy>KUHHOTO
MasiTHUKA OT MaccChl rpy3a U KECTKOCTH NPYKUHBI U HE3ABUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJEOaHUW, MPSMOJUHEWHOE PpaclpOCTpaHEHUE
CBETa, pa3jokeHue OeIoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHUsl B IJIOCKOM 3epKajie M CBOMCTB U300paKeHUs MpeaMeTa B
coOuparoniei JMH3e, Ha0II0IeHUE CIUTOMIHBIX U JTMHEHYATHIX CIEKTPOB
U3JIy4YEHHSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO
HabOopa 00OpyIOBaHUs, OMKMCHIBATH XOJ OMNbITA U €r0 Pe3yJbTaThl,
dbopMyIHpOBaTh BHIBOIBI,

OPOBOJUTh MPH HEOOXOAMMOCTH CEPHIO MPSAMBIX H3MEPEHMIA,
Ompesesisi CpelHee 3HaueHHue Hu3MepsieMON BeluuyuHbl ((POKyCcHOE
paccTtosiHMEe coOuparoleld JIMH3bI), OOOCHOBBIBaTH BHIOOpP crocoda
u3MepeHus (U3MEPUTEITLHOTO TPrbopa);



MPOBOJIUTh HCCJICNOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSAMBIX U3MEPCHUN (3aBUCHUMOCTH ITyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JBMIKEHUHU 0€3 HadallbHOM CKOPOCTH, Mepuojaa
KOJIeOaHUI MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yTJla OTPaXEHUsS CBETa OT yTIJia MaJACHHS M yIJia IPEJIOMJICHUS OT yria
naJcHns): TJIAHUPOBATh HWCCIEAOBaHUE, CaMOCTOSTENLHO COOMpATh
YCTaHOBKY, (DUKCUPOBATh pE3yJIbTAaThl MOJIYYEHHOW 3aBUCHUMOCTU
(bU3UYSCKUX BEIMYHMH B BHJC TAOIWIl U rpadHKOB, JAeiaTh BBIBOJIBI 110
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOJIUTh KOCBEHHBbIE HU3MEpEHUs (U3MUECKUX BEIUYHMH (CpeaHsis
CKOPOCTh U YCKOpPEHHE Tejla TNpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpEeHHE CBOOOIHOTO MaJIeHUs, )KECTKOCTh MPYKUHBI, KOADOUITHEHT
TPEHUST CKOJIBKEHUS, MEXaHW4YecKas paboTa M MOIIHOCTh, YaCTOTa W
nepuosl KojieOaHUM MaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CUJla COOMparomiel JHMH3bI, pPAaJAUOAKTUBHBIA (OH):
IJIAHUPOBATHh U3MEPEHUSI, COOUPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHHS, CIIeAysS MPEUIOKEHHON  HHCTPYKIIUH,
BBIUMCIIATh 3HAYEHUE BEJIWYUHBI M aHAJIM3UPOBATh IOJIYYCHHBIC
pe3yNbTaThl ¢ YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPECHUM;

coOnogaTh MpaBUja TEXHUKM Oe3omacHOCTH Ipu  padbore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKUA H3YYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHaibHas TOYKA, aOCOIIOTHO TBEPJIOE TENO, TOUYCYHBIA HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIaHETapHas MOJENb aToMa, HYKIOHHas
MOJIeIh ATOMHOTO SJIPa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPOM HA WX OMUCAHUS (B TOM YHCIE:
CIUIOMETp, JATYMKHU TTOJOKEHHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, MEpUCKOI, (oToanmapar, ONTUYECKUE CBETOBO/IbI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCHONIB3Yys 3HAHUSI O
CBOMCTBax (DM3MYECKUX SBICHUH U HeoOxoaumble (usnyeckue

3aKOHOMEPHOCTH;
HCIOJIB30BaTh CXEMbl UM CXEMaTU4HbIE PUCYHKUM M3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, VU3MEPUTENBHBIX npruOOpoB 151

TEXHOJIOTHYECKUX TPOIECCOB TMPHU PEIMICHUU Y4eOHO-TIPAKTUICCKUX
3a/1a4, ONTHYECKUE CXEMBI JIJISl TIOCTPOCHUSI M300PKEHHUA B TIOCKOM
3epKajie ¥ coOUparoIieit JIMH3E;



NPUBOJUTH TpUMEphl  (HAXOAUTh HHGPOPMAIMI0O O MpPUMEpax)
PaKTUYECKOI0 MCHOJb30BaHUS (PU3NYECKUX 3HAHWUN B MOBCEIHEBHOMU
JKU3HU JUII oOecrieueHrsi 0€30MacHOCTH MpU OOpaIlleHHH ¢ TpuOopamMu
U TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHUS 3I0POBBSI U COOIIOICHUS
HOPM 3KOJOTHYECKOT0 TOBEICHUS B OKPYKAIOLIEN CpeE;
OCYLIECTBIATh MOUCK HHPOpMaluu (U3HUYECKOTO COAEpKaHUA B
HNuTepHeTe, C€aMOCTOSITENIBHO (OPMYJIHMPYsT TOUCKOBBIM  3arpoc,
HaxXOJAUTh  TyTH  OMNPEACNICHHS  JOCTOBEPHOCTH  MOJYYEHHOU
uH(pOpMaMu HAa OCHOBE HMMEIOIIMXCS 3HAHUU U JIOMOJHUTEIbHBIX
VMCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBHINIOJHEHWW y4YEOHBIX 3aJaHUN  HAy4YHO-
NOMYJISIPHYIO JIUTEPATypy (PU3HMUECKOTO COAEp>KaHUs, CIpPaBOYHBIC
MaTepuanbl, pecypcbl ceth HTepHeTr, BiaaeTb NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMAIMU U3 OTHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS] HA OCHOBE
uH(popMau U3 HECKOJBKUX MCTOYHUKOB (PU3HUECKOTO COACpPKAHUS,
nyOJIUYHO MIPEACTABIATh pEe3yIbTaThI POEKTHON WIn
UCCIIEIOBATENbCKON AESTEIbHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BATh
W3YUYEHHBIM TOHATHIHBIA anmapar HM3y4aemMoro paszaeia (U3HKU U
COMPOBOXK/JATh BBICTYIUICHUE MpE3eHTalMel ¢ yu4éToM 0CcOoOeHHOCTe!
ay IUTOpUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecTBo yacos

Ne HaumeHoBaHue pa3jie/ioB

JIeKTpPOHHbBIe (LM (POBbIE)

KoHTpoibHbIe IIpakTH4eckue
/I | ¥ TeM NporpamMmMsl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pasznen 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bu6mmoreka [JOK
1.1 dusuka - HayKa 0 IpupoIe 2
Y pHpoA https://m.edsoo.ru/7f416194
1.2 DuU3NYECKUE BEITUYNHBI 2 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaYy4YHBIN 5 ) bubnuoreka [JOK

MCTO/J IIO3HAHUA

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

Uroro no pazueny 6

Paznea 2. IlepBoHayajibHble CBeJIeHUS 0 CTPOEHUHU BellecTBa

2.1 CtpoeHue BelecTa 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JBmxeHue u

2.2 B3aUMOJICHCTBHE YaCTHII 2 1 buommorera [IOK
) A https://m.edsoo.ru/7f416194
BEIIECTBA
)3 ArperaTtHble COCTOSIHUS ) bubnmoreka [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBuskeHne U B3auMo/ieiicTBUe TeJl



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

bubmuoreka [JOK

3.1 MexaHHHeckoe ABIKeHHe 3 https://m.edsoo.ru/7f416194
19 Wuepuust, Macca, 4 bu6nmorexa [IOK
’ IJIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14
33 Cuna. Buppt e https://m.edsoo.ru/7f416194
Uroro no pazgeny 21

Pa3zpnen 4. /laBienue TBEpABIX TeJl, ’KUAKOCTEH M Ta30B

Jasnenue. Ilepenaua

41 JIaBJICHUS TBEPABIMU 3 bubmuorexa [JOK
' TEJIAMH, KUJIKOCTIMHA U https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [IOK
4.2 5
JlaBienne xuIKoCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(EpHOE JTaBIICHUE 6 https://m.edsoo.ru/7f416194
eliCTBHE )KUJIKOCTH U rasa
4.4 fa or méHrJ;[oe B HHUX 7 bubmnorexa [OK
) Py https://m.edsoo.ru/7f416194
TEIO0
Uroro no pazgeny 21

Pasnea 5. Pabora 1 MOIIHOCTB. JHeprus

bubnmorexa [JOK

! Pavota 1 ouoets ’ https://m.edsoo.1u/7f416194
b K

52 [TpocThic MexaHU3MBbI 5 ubmoreka [10

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

bubmuoreka [JOK

53 Mexanuyeckas DHEprus 4 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
H 68 12

YACOB I10 ITPOTPAMME



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

8 KUIACC

HaunmenoBanue

KoaunuyecTBo yacos

Ne DJIeKTpOHHbIe (I (pPOBbIE)
pa3zie/ioB H TeM KonTpoabHbie IIpakTHyeckune
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NporpamMmaI padoThI padoThI
Pa3pnen 1. TennioBble iBJIeHUS
11 Ctpoenue u CBOMCTBa 7 bu6mmoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
1.2 TennoBsle mpoiiecc 21 1 5
TITOBLIE NPOECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpnen 2. DiekTpuveckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3aPs/Ibl.
P P bu6mmoreka [JOK
2.1 3apsKEHHBIE TENA U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
59 IlocTosHHBII ) 20 ) 7 bubmanoreka LIOK
JJIEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuorexa [JOK
) UH Y KK https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
Pe3epBHoe BpeMst 3



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

OBLIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

14.5




9 KUIIACC

HaumeHnoBaHue KoauuecTBO 9acoB
Ne DJIeKTpOoHHbIe (LM (pPOoBbIE)
pa3zie/ioB H TeM KonTpoabHbie IIpakTHyeckue
n/n Beero o0pa3oBaTe/bHbIE pecypchl
NporpamMmel padoThI padoThI
Pa3nen 1. Mexanndeckue siBJIeHHs
Mexann4deckoe
bubmoreka [JOK
1.1 JBHKCHHUE U CIIOCOOEI 10 1
https://m.edsoo.ru/7{41a4a6
€ro OIHCaHUS
b K
1.2 BsaumopelictBue Ten 20 1 3 nomorexa 11O
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpPAaHEHUs 10 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paszgen 2. Mexanndeckune Ko0Je0aHUA M BOJHBI
21 MexaHu4eckue 7 3 bubnuorexa [JOK
' KoJebaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHUE BOJIHEI. 2 | 3 bubanoreka LIOK
) 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DyieKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJHBI
DIIeKTPOMarHuTHOE Eub OK
3.1 | momen 6 2 nomorexa

OJICKTPOMArHuTHBIC

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

BOJIHBI

Hroro no pazneny 6
Pa3znen 4. CBeToBbI€ SIBJICHUA
41 3aKOHBI 6 bubnuotexa [JOK
’ pacnpocTpaHEeHHs CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI M OITUYCCKHE 6 bubmanoreka LIOK
’ pUOOPBI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bu6moreka [JOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3gen 5. KeantoBble siBJIeHUSA
Hcnyckanue u
5.1 MOIJIOIICHUE CBETa 4 bubmorexa OK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 bu6mmoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
53 A 7
AACPHBIC peaKtiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnea 6. IloBropurtenbHo-00001aI0IM i MOYJIb

6.1

[ToBTOpEHUE 1
00061eHne
coJlep>KaHus Kypca

bubmoreka [JOK
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

¢u3uku 3a 7-9 knace

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoaunuecTBO 9acoB
DJIeKTPOHHBbIE HU(PPOBLIE
n | Tema ypoka KonTposbHbie
/ Bcero IpakTnueckue padoThl o0pasoBaTeJIbHbIE PeCYPChI
padoThI
n
®usuka — Hayka o
| npupoje. Ssienus |
npupoasl. Pusnueckue
SIBJICHUS
MexaHnyeckue, TEIIoBbIE,
) AIEKTPUIECKHUE, |

MAarHuMTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUA

du3nyeckue BEINIUHBI U
HUX U3MEPCHUC

Ypok-uccienoBaHue
"U3mepenue temnepaTypbl
4 MPY MMOMOIIU KUJKOCTHOTO 1 1
TEpMOMETpa U JaT4ynKa
TeMmeparypsl"”

Kak puzuka n THe
b npy bubnamnorexka [JOK

5 €CTECTBECHHBIE HAYKU 1
Y https://m.edsoo.ru/ff09f72a

U3Y4aroT PUPOAY.



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHay4YHBIN
METOJ ITO3HAHUS.
Onucanue pu3nyecKux
SIBJICHUI C TTIOMOIIILIO
Mozelei

Ypok-uccienoBaHue
"[IpoBepka runoTessl:
JaJIbHOCTH IOJIETA [IapHUKa,
MyIIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIblIIe, YeM OOJIbIIE
BBICOTA MycKa"

Ctpoenue BemecTna.
OnbIThI, TOKA3LIBAIOIIKEC
JTUCKPETHOE CTPOCHUE
BEIIICCTBA

butmmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBMOKEHUE YaCTHI]
BEIIECTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OMnBITHI 110 HAOIIOAECHHUIO
TEIJIOBOTO PACIIIUPECHHUS
ra3oB»

10

ArperaTHble COCTOSIHUS
BELIECTBA

11

B3aumocss3p mexny
CBOIMCTBaMU BEIIECTB B

butmmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUI

BOJbI
MexaHnuecKoe JBHKCHHE.
bubnunorexa [IOK
12 PaBHOMepHOE 1
https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBH)KEHHE

13 Cxopocte. Ennnnis bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079¢c

14 Pacuer mytn u BpemeHun bubmuorexa HOK
JIBUKCHUSA https://m.edsoo.ru/ff0a0ae4
WNuepiusi. 3akoH HHEPIUU.

15 BzaunmonelicTBre TEN KaK bu6nuoreka [IOK
NIPUYMHA U3MEHEHHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBUKEHUS TEI
IImoTHOCTE BemIeCcTBA.

16 Pacuer maccel 1 00beMa bubmorexa [IOK

https://m.edsoo.ru/ff0a0fee
TeJIa 0 €ro MIOTHOCTH
JlaGopaTopHas pabota

17 «Onpenenenue mIOTHOCTH
TBEPJIOTO TEIIA»

18 Pemenue 3agau no reme bubmuorexa [JOK
"[TimorHOCTH BeliecTna" https://m.edsoo.ru/ff0al23¢

19 | Cwuna kak XapakTepHUCTUKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3auMozencTsus ten. Cuna
ynpyroctu. 3akoH 'yka

JlaboparopHas paboTa
«M3yueHne 3aBUCUMOCTH

20 | pactsoxeHus (aedpopmMarivn)
MIPY>KUHBI OT IPUIIOKEHHOMN
CHIIBI

o1 SBnenue tarorenusa. Cuna
TSDKECTH
CBs13b MEXy CHIION

) TSOKECTH M MacCoM Tea. but6mmoreka [JOK
Bec Tema. Penrenue 3amau https://m.edsoo.ru/ff0al 778
o teMe "Cuna Tsoxectr"

Cuia TSHKECTH Ha IPYrux
Py BuGanorexa [IOK
23 mia"etax. Ou3ndecKue
https://m.edsoo.ru/ff0al502
XapaKTEePUCTUKU TIJIAaHET

24 N3mepenue cui. bub6mumoreka [LIOK
Junamomertp https://m.edsoo.ru/ff0al8cc

bubnuorexa IIOK

25 Bec tena. HeBecomocTh o

https://m.edsoo.ru/ff0al 778
CrnoxxeHue IByX Cul,

56 | HATPABICHHBIX 110 OJIHOM bubmunorexa LIOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIIAS CHIT

7 Pemrenne 3amayg mo Teme

"PaBHoneiicTBYyIOMIAs CUT"



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

28

TpeHne CKONbKEHUS U
TpeHue Mmokosi. TpeHue B
MIPUPOJIEC U TEXHUKE

bubnuoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHas pabota
«3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJBKCHUS
OT CUJIbI IaBJICHUS U
xapakrepa
CONPUKACAIOIINXCS
MMOBEPXHOCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha
orpeiesieHue
PaBHOJACHCTBYIOIIEH CHJITBI

31

Pemrenue 3agad mo reMam:
«Bec tenay, «I'paduueckoe
H300paKeHUE CHID»,
«Cumbm,
«PaBHOIEMCTBYIOIIAS CUID»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KoHnTtponbHas paboTa mo
TeMaM: «MexaHndecKoe
NIBIKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I'papuueckoe
M300paKeHUE CUIDY,
«CHIbD)

33

Japnenune. CiocoObl
YMCHBIICHHUA U

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIUMUYCHUA OaBJICHUS

JlaBieHue rasa.
3aBUCUMOCTD JaBJICHUA

but6mmoreka [IOK

34
rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
[Tepenaua naBneHus
35 TBEPIBIMU TEJIAMH, bu6nunorexa [IOK
JKHUJIKOCTSIMHM U T'a3aMH. https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBieHue B )XUAKOCTH U
36 rase, BbI3BaHHOE buGnnorexa LIOK
7 https://m.edsoo.ru/ff0a2718
IEUCTBUEM CHUIBI TSKECTH
Pemenne 3amay mo Teme
37 «JlaBieHHEe B )KUJIKOCTH U bubmorexa HOK
A https://m.edsoo.ru/ff0a2826
rase. 3axon ITackams»
but6mmoreka [IOK
38 Coo0marommecs cocyabl
o A https://m.edsoo.ru/ff0a2970
39 T'unpasnuueckuii npecc bubnmorexa LIOK
p p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuraeBoi
JKUJIKOCTHBINM HAcoC
AtMocdepa 3emin.
ITpruuHEI CYIIIECTBOBAHUS
P Uy bubmuorexa [JOK
41 BO3YIIHOW 000JI0YKH

3eMiti. 3aBUCUMOCTD
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI HaJ] YPOBHEM
Mopst

Bec Bo3myxa.

but6mmoreka [IOK

42
ATMocdepHOe aBIeHHe https://m.edsoo.ru/ff0a2b5a
H3mepenne atMochepHOro
43 aBJ‘Ielj{I/I}I OngpIT her bubmmorexa LOK
g ’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTh
44 aTMOC(EpHOTO TaBJICHHS bubnmnoreka [JOK
OT BBICOTBI HaJ| yPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepouns.
45 ATII)VIOC(I): Hoep aBJICHHE Ha buommorexa HOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BBICOTAX
46 Perienne 3am1a4 1mo Teme
"Atmocdeproe naBieHue"
JleicTBHE KUAKOCTH U Ta3a
47 Ha MOTPy’KEHHOE B HUX buommorexa HOK
Py https://m.edsoo.ru/ff0a3276
Ten0. ApXxumeaoBa cuia
JlaGopaTopHast pabota
«OmnpeneneHue
48 BBITEEH(I/IBaIO el CUJIBI bubmmorexa LIOK
_ Iil ’ https://m.edsoo.ru/ff0a33fc
JEHCTBYIOIICH Ha TEJIO,
MOTPYKEHHOE B JKUJKOCTb)»
49 JlaGopaTopHas paboTa 1mo bubnmnoreka [JOK

TeMe «/ccnenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBHCUMOCTH Beca Teja B
BOJe OT 00BEMA
MOTPY>KEHHOU B KUIKOCTh
YaCTH TEJIa»

50

IImaBanue Ten

butmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KonctpyupoBanue
apeoMeTpa uiu
KOHCTPYUPOBAHHE JIOJKU U
omnpeJieNieHue e€
rpy3onoabEMHOCTH"

52

Pemenue 3anau no temam:
«IlitaBanue cynos.
Bo3znyxomnaBanuey,
«/laBnenue TBepABIX TEN,
KHUJKOCTEH U ra30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas pabota

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3{82

54

Mornocts. EnuHunst
MOIIIHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccienoBaHue
"PacuéT MOIHOCTH,
pa3BUBaEMOM MPHU MOBEME
o jiecTaure"

56

[IpocTeie MEXaHU3MBI.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Prruar. PaBHOBecue cuit Ha
ppluare

57

KonTponbHas padbora o
Teme «JlaBneHue TBepabIX
TeJN, KUAKOCTEH U ra3oBy /
Bcepoccuiickas
poBepoyHas pabora

58

PesepsHblit ypok. Pabota ¢
TEKCTaMU 10 TEME
«/laBneHnue TBEPABIX TEII,
KHUIKOCTEH U ra3oBy /
Bcepoccuiickas
poBepoYHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabota «MccienoBanue
YCJIOBU PaBHOBECHSI
pbIyara

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3amay no Teme
«Y CcI0BUS paBHOBECHS
phIuara

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent nonesnoro
JICUCTBUS MEXaHU3Ma.
JIaGoparopHas paboTa
«3mepenne KII1/]
HAKJIOHHOM TUIOCKOCTH»

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

2 Pemenue 3amad mo Teme
"Pabota, momrHocTs, KIT/1"

butmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

Mexanudeckas SJHEprusl.
63 Kunetnueckas u
MOTEHIMATbHAs YHEPT U

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4252

64 3akoH COXpaHCHUA

MEXaHNYECKON IHEPrun

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4360

YPOK-dKCIIEpUMEHT T10
TeMe "DKCIepUMEHTAIbHOE
ornpeieICHUE N3MEHEHUSI
65 KUHETHYECKOH U
MOTEHITUATBLHOU SHEPT U
MIPU CKAaTBIBAHUU TeJja 10
HaAKJIOHHOM INIOCKOCTH"

KonTponbhas pabora o
66 | Tteme «PaboTa U MOILIHOCTb.
OHeprusi»

PezepeHsiii ypok. Pabora ¢
67 TEKCTAMH 110 TEME
"MexaHnyecKoe

nBIKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

PeseprubIii ypok. PaGora ¢
68 | Ttekcramu o teme "PaboTa.

MoutHocTh. DHeprus”

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KalnuJIIIPHOCTD.

Ne KoanuecTBo 4acon
JeKTPOHHBbIE U(POBHIE
n | Tema ypoka KonTposabHbie
Bcero IIpakTH4eckune padoThl o0pasoBaTejbHbIE PeCypChbl
/ padoThI
n
OCHOBHBIE MOJIOKEHUS
1 MOJIEKYJISIPHO- | bubmuoreka [IOK
KMHETUYECKOM TEOPUU U UX https://m.edsoo.ru/ff0a5256
OMBITHBIE MOATBEPKIACHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYT
Mogaenu TBEPIOTO,
bubmuorexa [JOK
3 KHUJKOTO U Ta3000pa3HOro 1
. https://m.edsoo.ru/ff0a540e
COCTOSTHHH BEIIECTBA
OOBsicHEeHHE CBOMCTB
TBEPIIOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHUYECKON TEOpUHU
5 Kpucrananueckue u 1 bubmuorexa HOK
aMmopdHbIC Tea https://m.edsoo.ru/ff0a5800
6 CMmaunBaHue u 1 bu6nuorexa [IOK

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IToBepxHOCcTHOE
HaTSKCHHE

Tennosoe pacumpeHue u

but6mmoreka [IOK

7
coKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TEMIIEPATYPBI CO
CKOPOCTBIO TETUIOBOTO
JIBUKCHUS YaCTUII
BryTtpenHss sHeprus.
9 CriocoOBI U3MECHEHUS bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEpruu
bu6nuorexa [IOK
10 Bugs! Temonepeaaun
A pea https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe
1 HCTIOIb30BAHUE TETIIOBBIX bu6mmoreka [IOK
CBOMCTB BEIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B IEJISIX
sHeprocOepexeHus"
12 KonnuecTBo TEMIOTHI. bubnuorexa [JOK
VY nenbpHas TEIJI0€MKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO
13 Oananca. TermmooOMeH u bubmorexa [TOK
' https://m.edsoo.ru/ff0a7088
TETUIOBOE PaBHOBECHE
14 JlaboparopHas paboTa bubmuotexa [HOK

"UcciegoBanue SBJICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TETI000MeHa pu
CMEIIMBAHUHU XOJOIHON U
ropsiyeit Boab1"

Pacuer konnuecTBa
TEIJI0TEI, HEOOXOJUMOTO

15 JUI HarpeBaHus Tela U
BBIJICIISIEMOTO UM TIPU
OXJIAXKICHUHN
JlaboparopHas paboTa
bubmmoreka [IOK
16 "OnpeneneHue yaeapHOU nomtorera L1
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTHU BEILLECTBA
DHeprus TOIINBA. BuG OK
e
17 VenpHas TemioTa nommoreka [
cropa https://m.edsoo.ru/ff0a7b5a
TOpaHUS
[InaBnenue n
OTBEpJIeBaHUE Eu6 LIOK
oTeKa
18 KPUCTAIUIMYECKUX TEIL. HIHOT
y https://m.edsoo.ru/ff0a71d2
JleTIbHAs TeII0Ta
TIJIaBJICHUS
JlaGopaTopHas pabota BuG OK
. OTeKa
19 "Onpenenenue yaenabHOR noHotexa L1
S —— https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBanue u bubnmnoreka [JOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
)1 Kunienwne. VY nenpHas bubnuorexa [JOK

TEeII0Ta Napoodpa3zoBaHus

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

1 KOH/ICHCALIUU.
3aBUCUMOCTb TEMIEPATYPhI
KUIIEHUsI OT aTMOc(hepHOro
JaBJICHUS

22

BrnaxHnocTs Bo3myxa.
JlaGopaTopHas pabota
"Onpenenenue
OTHOCHUTEIBbHOM BIIAXKHOCTHU
Bo3qyXa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
oTpeIeNICHUE BIAKHOCTH
BO3/IyXa

24

[TpuHIIUTIEI paOOTHI
TCIUIOBBLIX JIBUTATEIICIH.
[TapoBast TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus

25

KII TermoBoro
nsurarens. TeraoBbie
ABHUTATCIIN U 3alIUTa
OKpY>Karolle cpebl

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U
IIpEBpaIlEeHUs DHEPTUU B
TCIUIOBBIX IpoHeccax

27

[Toaroroska k
KOHTPOJILHOM paboTe 1o

butmmoreka [IOK
https://m.edsoo.ru/ff0a8312



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

teme "TernoBeIe IBICHUS.

N3meHeHue arperaTHbix
COCTOSIHMM BerrecTna"

28

KonTponbhas pabora no

TeMe "TerIoBLIe SIBIIEHUS.

W3meHeHne arperaTHbIx
cocTosiHUM BemecTra"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzanus Ten. /[sa
poJia SIEKTPHUECKUX
3apsaoB

30

Ypok-uccienoBaHue
"DnekTpu3anus Ten
WHIYKIUEH U TTpU
CONPUKOCHOBEHUH"

31

BzaumoneticTBre
3apsHKEHHBIX TEIl. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIEKTPUUYECKOE TOJIE.
Hanpsi>xeHHOCTD
3JEKTPUYECKOTO MOJIA.
[IpuHIIMT Cynepno3uiuu
BJIEKTPUYECKUX MTOIEH

butmmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexktpuyeckux
3apsA0B. DJIEMEHTapHBIH
3apsin. CtpoeHue atoma

34

[IpoBogHUKY 1

bu6nuorexa [IOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JUAJIEKTPUKU. 3aKOH
COXpaHECHHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MPUMEHEHHUE CBONCTB
AIEKTPUICCKUX 3aPST0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIEeKTPUUIECKHI TOK,
YCIIOBHS €0
CYLIECTBOBAHUS.
HcTtounuku
3JIEKTPUUECKOT0 TOKa

bubmnoreka LIOK
https://m.edsoo.ru/ff0a95a4

37

JlelicTBUA 2IIEKTPUYECKOTO
TOKa

bubmnoreka IIOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccnenoBanue
"JleiicTBUE
ANEKTPUYECKOTO MO Ha
IIPOBOJHMKH U
OUAJIEKTpUKN"

39

DNeKTpUYECKUi TOK B
MeTaJlIax, XHUJIKOCTIX U
rasax

butmmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DneKTpuyecKas merb U e€
COCTaBHBIE YaCTH

41

Cuna Toka. JlabopatopHas
pabora "N3mepenue u
PETYIUPOBAHUE CUJIIBI

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

TOKa"

42

DIIEKTpUYECKOE
HanpsbkeHue. BonsTmerp.
JlaGopaTopHas pabota
"U3zmepenue u
peryiaupoBaHue
HanpspkeHus"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a%¢14

43

CornpotuBienne
IIPOBOJIHUKA. Y IEJIBHOE
COINPOTHBIICHUE BEILIECTBA

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
"3aBUCUMOCTD
JIEKTPHUUECKOTO
COTIPOTUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI,
IUIOLIA/IA MTOTIEPEYHOT 0
cedyeHus U marepuana”

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH OMa
JUTSl y4acTKa IeTH

butmmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccnenoBanne
3aBUCHMOCTH CHJIBI TOKQ,
UYIIETO Yepe3 Pe3ucTop,
OT COTIPOTHBIICHHS
PE3UCTOPA U HATIPSKEHHUSI
Ha pe3uctope"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenrHOE U
napajiesibHOe COSAMHEHUS
MIPOBOTHUKOB

48

JlaGopaTopHas pabota
"[IpoBepka npaBuia
CJI0’KEHHUS HANIPS)KEHUN
IIPU N1OCJIEIOBATEIIBHOM
COEIMHEHUH JIBYX
pe3ucTopos”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JIaGopatopHas paboTa
"IIpoBepka npaBuia aJis
CHWJIBI TOKA IIPH
napajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

butmmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amgay Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COEJIMHEHUS TTPOBOJHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabota 1 momHOCTH
AIIEKTPUYECKOTO TOKA.
3akoH /xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHast pabota
"Onpenenenue padoTsl U
MOIITHOCTH 3JIEKTPHUECKOTO
TOKa"

butmmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

BHCKTPI/IIICCKI/IG OcIim 1

bu6nunorexa [IOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

noTpeduTenu
AIIEKTPUYECKOW SHEPTHH B
osITy. KopoTkoe
3aMBIKaHHE

54

IlocTosTHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE

55

Ypok-uccienoBaHue
"N3ydenue nomnei
MOCTOSTHHBIX MAarHUTOB"

butmmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MaruauTHOe ToJIe.
MarsuTHoOe 110JI€ 3eMIU U
€ro 3HaYeHHE IS KA3HU
Ha 3emie

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

57

IToaroroBka x
KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpuuecKue
3apsizibl. 3apsyKEHHbIE Tela
U UX B3aUMOJEHUCTBHUS.
[TocTtosaHHBIM
AIEKTPUICCKUN TOK"

bubmnoreka LIOK
https://m.edsoo.ru/ff0abd2¢c

58

Kontponbhas pabota mo
Teme "DIeKTpuuecKue
3apsizibl. 3apsKEHHBIE Tella
Y UX B3aUMOJICUCTBUS.
[ToctosaHHBIM
AIEKTPUIECKUN TOK" /
Bcepoccuiickas

bu6nuorexa [IOK
https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyHas pabora

59

PezepaHsiii ypok. Pabora ¢
TEKCTaMHU IO TeMe
"IlocTrosiHHBII
AIEKTPUIECKUN TOK" /
Bcepoccuiickas
poBepoyHas pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena.
MarsuTHoOe I10JIe
3JIEKTPUUECKOI0 TOKA
MarauTHoO€ 1oJie KaTyIIKH
C TOKOM

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenue
AJIEKTPOMArHUTOB B
Texnuke. JlaboparopHas
pabota "M3yuyeHue
JICHCTBUSI MATHUTHOTO
TIOJIS1 Ha TIPOBOTHUK C
TOKOM"

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNIeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonb3zoBanue
ANEKTPOABUTATENCH B
TEXHUUYECKHUX YCTPOUCTBAX
U Ha TpaHCHOpTeE.
JlaboparopHas paboTa
"KoncTpyuposanue u

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

u3ydeHue paboTbl
3ieKTpoaBUraresns"”

63

Omnpbitel @apazes. 3aKoH
3JICKTPOMArHUTHOM
unaykuu. [Ipasuno Jlenma

64

DJeKTporeHeparTop.
CriocoOslI nmosty4eHus
JIEKTPUYECKON YHEPTUN.
DIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHHMKAX SHEPTUU

65

TToaroroBka k
KOHTPOJILHOH paboTe 1o
TeMe "DIEeKTpUYECKHE U
MarHuTHbIE ABJIeHUS"

66

KonTponbhas pabora no
Teme "ONeKTpUIECKHe U
MarHuTHbIE sIBJIeHUs"

bubmnoreka LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHylit ypok. Pabota ¢
TEKCTaMU IO TEME
"TennoBsie siBIeHUS"

butmmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PeseprubIii ypok. PaGora ¢
TEKCTaMU IO TeMe
"MarauTHbIe sSBICHUS"

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

"OnpeneneHue yCKOpeHus

Ne KoauuecTBO 4acoB
DJIeKTPOHHBbIE HU(PPOBHIE
n/ | Tema ypoka KoHnTpoJabHbIe
Bcero IpakTuyeckue padoThbl o0pa3oBaTe/ibHbIE PeCypChI
n padoTbI
MexaHndecKoe IBIKCHHE. |
MarepuanbHasi TO4Ka
Cucrema orcuerTa.
bu6mmoreka [JOK
2 OTHOCHUTENBHOCTh 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBHKCHHS
3 PaBHOMEpHOE | bubmmorexa [IOK
MPSMOJIMHEITHOE ABUKECHUE https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
4 MPSMOJIMHETHOE JBUKECHHE. 1
CpenHsis 1 MTHOBEHHAS
CKOpOCTh
[IpssMmonuHenHoe
5 aBHOYCKOPEHHOE 1 buGmotera [IOK
P yCrop https://m.edsoo.ru/ff0ad8d4
JIBIDKEHUE. Y CKOpEHUE
CkopocTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO 1
newkeHus. ['paduk
CKOPOCTH
7 JlaGopaTtopHnas pabota 1 1 bu6nmnoreka [JOK

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

TeJa IPU PaBHOYCKOPEHHOM
IBUKEHUY IO HAKJIOHHOM
miockocty"”

CB00OOHOE TTaIEHUE TE.

8
Omnbrtsl [Nanunes
PaBHOMEpHOE IBHKEHUE TIO
okpyxHocTH. [Tlepuon n
9 qaszTa o0pa GI-II)I/ISI ’ bubnmorexa [IOK
N paill ) https://m.edsoo.ru/ff0acl 76
JIunelinas u yrioas
CKOPOCTH
10 IlenTpocTpemMuTesbHOE
YCKOpEHHe
1 ITepssiii 3akoH HproToHA. bub6mmorexa [IOK
Bexkrtop cubl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmumorexa [IOK
PaBHopelicTByIOIIAs cuita https://m.edsoo.ru/ff0ac72a
13 Tpetwuii 3akoH HeroTOHA. bubnmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Penrenne 3agay Ha
14 IIPUMEHEHNE 3aKOHOB bubamorera LOK
P https://m.edsoo.ru/ff0aebbc
Hsrotona
15 Cuita ynpyroctd. 3akoH bu6nuoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3agau mo reme
«Cuna ynpyroctu»
17 JlaGopatopHas pabota bubmumorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

«Onpenenenne KecTKOCTU

https://m.edsoo.ru/ff0ace28

MIPYKUHBD)
bubmuoreka [JOK
18 C
R https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4 1o teme bu6mmorexa [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota
20 "OnpeneneHue bubnmoreka [JOK
Kod(uimenTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKEeHUS"
Pemenue 3anau no reme
21 "3akonbl Hetorona. Cuna bubmorexa OK
' " https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuna TpeHus
Cuia TSKECTH U 3aKOH
) BCEMUPHOI'O TATOTEHUS. bu6mmorexa [IOK
Y ckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJICHUS
Ypoxk-koHpepeHmst
" JIBUKEHUE TEJ BOKPYT
23 IPaBUTALMOHHOIO LIEHTPA
(Conmueunas cucrema).
lNanaxktuku"
Pemenue 3aau mo reme
24 "Cuna TSKECTH U 3aKOH buomorera [IOK
Y https://m.edsoo.ru/ff0af5{8
BCEMHUPHOTO TATOTCHUS
25 ITepBast kKocmuyeckas bubmuotexa [IOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

ckopoctb. HeBecomocTh 1
neperpys3Ku

https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcue MarepuanbHOIN
TOYKH. AGCOTIOTHO TBEPAOE
Tesio. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CUJIBL.
LlenTp TsxecTn

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCuE MaTepranbHON
TOUKH. AGCOTIOTHO TBEPAOE
teno. PaBHoBecue TBEpAOrO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CUJIBL.
LlenTp TsKECTH

28

Pemenue 3agad mo reme
"MowmeHT cuisl. LlenTp
TsOKECTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"MexaHHUYECKOE IBHKEHHE.
Bsaumoneticteue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408

30

KonTponbHas pabota no
TeMe "MexaHn4uecKoe
nBIkeHue. BzaumonaenicTeue

n

TCJI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynbce Tena. Ummynbe

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

CUJIBL. 3aKOH COXpaHEHUs
UMIyJbca. YIIpyroe u
HEeyInpyroe B3aUMO/ICHCTBHE

32

Pemenue 3anay no teme
"3aK0OH COXpaHECHUS
ummyJbsca"

but6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢

33

VYpok-koHpepeHus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJIE U TEXHUKE"

34

Mexannueckas paboTa u
MOIITHOCTb

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0a84

35

Pabora cuibl TSHKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopatopHas pabota
«Ormpenenenue paboTsl CUIIbI
TPEHUs TIPU PABHOMEPHOM
JBYDKEHUH TEJIa TI0
TOPU30HTAIIBHOMN
HOBEPXHOCTH»

37

CBs3b 9HEPTUH U PaOOTHL
[ToTeHumanbHass YHEPTHU

38

Kuneruueckas sueprusi.
TeopeMa 0 KUHETUYECKOM
SHEPruu

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3akoH COXpPAaHCHUA SHCPTUU
B MCXAaHUKCE



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

Jlaboparopnas pabota

40 «3yuenue 3aKoHa bubmmorexa [TOK
Y https://m.edsoo.ru/ff0b12fe
COXPaHCHHUS SHESPT U
41 KonebaTenpHOE NBMKEHUE U bubmunorexa [JOK
€ro XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaroiue KoneOaHusl.
42 BuiayxneHHbIe KONCOaHUs bubmorexa OK
A ' https:/m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTH4ecKui u
PYXKUHHBIH MasITHUKU
Ypok-uccienoBanue
44 «3aBUCUMOCTb Mepuoa bu6nuoreka [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI M MacChl TPy3a»
45 [TpeBparienue sHEPruu Npu
MEXaHUYECKHUX KOJEOaHMIX
JlabopaTopHnas pabota
46 «OrmpeeneHue 4acToThl U bubnuoreka [IOK
nepuoja Kojiebanui https://m.edsoo.ru/ff0blaec
MPY>KUHHOT'O MAsITHUKA»
JlaGopatopHas pabota
«IIpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojiebaHui rpysa Bubmmorera [IOK
pHOA pyss, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT
Macchbl Tpy3a»
48 MexaHWYECKHE BOJTHBI. bubmuotexa [{OK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

CBoiicTBa MEXAaHUYECKUX
BoJH. [IpomonbHbIe 1
MOTIEPEYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHus
"MexaHn4eCKHe BOIHBI B
TBEPIOM TeEJIE.
CelicMuueckye BOJHEI"

50

3Byk. Pacripoctpanenue u
OTpa’keHHE 3BYKa

51

Ypok-ucciaenoBanue
"HaOJro1eHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTb 3ByKa U BbICOTa
TOHA. AKYCTUYECKUI
pEe30HaHC

53

VYpok-koHpepeHus
"V apTpa3Byk U HH(QpPa3ByK B
IIPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KoHTtponbHas paboTta mo
TeMe "3aKOHbI COXPaHECHHUS.
MexaHn4ecKue KoJIeOaHus U
BOJIHBI"



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56

DJIEKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CsoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-konpepentus "llkana
3JICKTPOMArHUTHBIX BOJIH.
Hcmons3oBanne
AJICKTPOMATHUTHBIX BOJTH
JUISI COTOBOM CBSI3H"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-ucciaenoBanue
"N3yuyeHue cBONCTB
3J€KTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO
tenedona"

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenne 3amay Ha
ONpeAEICHUE YaCTOThI 1
JUIMHBI DJIEKTPOMAarHUTHOMU
BOJIHBI

61

DJIeKTpOMarHuTHas npupoaa
cBeta. CKOpOCTh CBETA.
BonHOBEIE cBOIICTBA cBETA

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku cBera.
[IpsamonuneitHoe
pacnpocTpaHEeHUE CBETA.
3armenus Connua u JIyHsl

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHMsI CBETA.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3epkana. Pemenue 3a1au Ha
NPUMEHEHHE 3aKOHA
OTpaKEHHSI CBETa

https://m.edsoo.ru/ff0b38c4

64

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH
MMPEIOMIICHUA CBETA

bubmunorexa [JOK
https://m.edsoo.ru/ff0b3aeca

65

[TonHOE BHyTpeHHEe
OTpa)KE€HHE CBETA.
Hcnoap30BaHne MOITHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINTHYECKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopatopHas pabota
"UccaenoBanue
3aBUCUMOCTH yTJja
MIPETIOMJIEHUS] CBETOBOTO
Jy4a OT yIJja NajeHus Ha
rpaHuLe "BO31yX-CTEKIIO

67

Ypok-koH]pepeHIHs

" cnonp30BaHKUE ITOJTHOIO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI,
OITHUKOBOJIOKOHHAS CBSA3L"

68

JIuusel. Onrrnyeckas cuia
JIMH3EI

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b3{2¢

69

[Toctpoenue nzobpaxeHuii B
JIMH3aXx

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopatopHas pabota

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

"OnpenencHre GOKycHOTO
PacCTOSIHUS U ONITUYECKOM
CHJIBI COOMpArOIICH JIMH3BI"

https://m.edsoo.ru/ff0b4206

71

Ypok-koHbepeHus
"OnTHYeCKUe JINH30BbIE
npuOops!"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

72

I'ma3 kak onTudeckas
cucrtema. 3peHue

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHus
"ledexrol 3penus. Kak
COXpaHUTb 3peHue"

74

Paznoxenne 0e10ro ceera B
cnektp. OnbiTel HeroTOHA.
CrnoxeHue CIeKTPATbHBIX
uBeToB. Jlucnepcus cera

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopaTtopHnas pabota
"ONBITHI 110 PA3JI0KEHUIO
0€eJI0ro CBETA B CIIEKTP U
BOCIIPHUSTHIO [[BETA
PEIMETOB MPHU UX
HaOII0JICHUH Yepe3
1[BETOBBIE (PUILTPHI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a

76

YPpoK-npakTUKyM
"BosiHOBBIE CBOICTBA CBETA:
aucrepcus, HHTeppepeHIms
u nudpakuus”



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmnbiTel Pesepdopaa u

bu6mmoreka [IOK

77
IJIaHETapHas MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue v norioueHue
bubnuorexa [JOK
79 cBeTa aToMoM. KBaHTHI.
. https://m.edsoo.ru/ff0c144c
JInneliyaTele CIIEKTPHI
Ypok-npakTuKym
80 "HaOmroieHue crieKTpoB Bubnmorera [IOK
a " P https://m.edsoo.ru/ff0c1550
UCITyCKaHUS
81 PagnoakTrBHOCTD U €€ BUIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
%) CtpoeHue aTOMHOTO sizipa. bu6nnoreka [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PagnoakTuBHBIC bubmuorexa [JOK
npeBpatieHus. M30tonsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme:
" bubnunorexa [JOK
&4 PannoakTuBHBIC
" https://m.edsoo.ru/ff0c1b4a
MIpEBpAILICHUS
85 [Tepuon monypacnana
VYpok-koHbepeHus
26 "PagunoakTUBHBIE U3JTYyYCHUS bubmuorexa [JOK
B IIpUPOJE, MEAULIUHE, https://m.edsoo.ru/ff0c2126
TeXHHKE"
%7 SAnepHbie peakuu. 3aKOHbBI bu6nunorexa [IOK

COXpaHCHUA 3apAaa0BOT0 U

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

MacCCOBOI'O YHCECJI

88

DHeprus CBSI31 aTOMHBIX
snep. CBsi3b Macchl U
SHEPrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau mo reme
"Snepubie peakun"

90

Peakuuu cuHTE3a U OEIIEHUAS
saep. UcToOuHUKH SHEPTrUn
CoJHIa u 3BE31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koHbepeHmst

"SI nepHast SHEpreTuKa.
JlelicTBUA palOaKTUBHBIX
M3IIy4eHUI Ha )KUBbBIE
OpraHu3MbI"

92

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DeKTPOMArHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBEIC siB1cHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponbHas padora o
Teme "DIEeKTPOMArHuTHOE
noJie. DIeKTPOMarHuTHbIE
BOJIHBIL. KBaHTOBBIE sABIEHUS"

94

[ToBTOpEeHme, 0600IIEHNE.
JlaGopaTopnbie pabOTHI MO
Kypcy "B3anmMonelictBue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

Tea"

[ToBTOpenue, o6o0IIeHNE.
Pewienue pacyeTHbIX U

but6mmorexa [IOK

95
KadeCTBEHHBIX 3a7a4 I10 https://m.edsoo.ru/ff0c2572
teme "TemnnoBsie mporecch”

[ToBTOpEHME, 000OIICHNE.
Pemenne pacyeTHbIX U
bu6mmoreka [IOK
96 Ka4eCTBEHHBIX 3a7a4 110
https://m.edsoo.ru/ff0c2a22
teme "KIIJI TermoBbix
nBurareen”
[ToBTOpenue, o6odIICHKE.
Pemenue pacyeTHBIX U
bu6mmoreka [IOK
97 Ka4eCTBEHHBIX 3a7a4 I10
https://m.edsoo.ru/ff0c2b30
teme "KIIJI
3JEKTPOYCTAaHOBOK"
[ToBTOpenue, 00001IIEHNE.
98 JIaGopatopHbIe pabOTEHI 11O bubmmorexa LHOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHHUS
[ToBTOpenue, o6o01IeHNE.

99 PaGoTa c Tekctamu 1o Teme bubmuorexa [JOK
"3aKOHBI COXpAaHECHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEeHmE, 0600IIEHNE.
bu6mmoreka [IOK

100 Pabora ¢ TekcTaMHu 110 TEME

" | https://m.edsoo.ru/ff0c2e82
Koebanus 1 BOJIHEI
101 [ToBTOpeHue, 060061ICHNE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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Pabora ¢ TekcTamMu 1o TeEMe
"CBeTOBEBI€E ABIEeHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0IIeHNE.
Paborta ¢ TekcTamu 1o Teme

102 " 1
KBaHToBas u sanepHas
¢uzuka"
OBHIEE KOJIMYECTBO HACOB 102 7

I10 ITPOI'PAMME
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

7 KIIACC
Koxa npoBepsiemoro IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
pe3yJbTarta OCHOBHOT0 00111er0 00pa30BaHuA
1.1 HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS
1o pasnuyath SIBJICHUS MO ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX
' naHHOE (hU3HUECKOe SIBJICHHE
pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3UYECKUX SBICHUI B OKpYKalOIIEeM MHUpPE, B TOM YHUCIE
1.3 ¢dbusnueckue SBJICHUS B MPHUPOJIE, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auyy B y4eOHYIO, BBIIEISATh
CYILECTBEHHbBIE CBOICTBA (MIPU3HAKU) (PUBNUECKUX SIBICHUIN
OIKCHIBATh M3YYCHHBIE CBOWMCTBA Tell M (U3UYECKUE SBJICHHSI, UCHONB3YS (PU3NYECKUE BEIUYUHBI, MPU
14 OMMCAaHUU TPABUIBHO TPAKTOBAaTh (U3UUYECKUN CMBICT HCHOJIb3yeMbIX BEJIMYMH, WX OOO3HAYECHHS U
' eANHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIUYHHY C
JIPYTUMH BETUYMHAMHU, CTPOUTH IPaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIMYHH
Is XapaKTepU30BaTh CBOMCTBA Teld, (pU3MUECKHe SABICHUS W MPOIECCHI, UCTIONB3YSI U3yUEHHBIE 3aKOHBI, MPU
. 3TOM J]aBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIMCHIBATH €I0 MATEMAaTUYECKOE BHIPAKEHUE
1.6 OOBSICHATh (DU3MYECKHE SBJICHUS, NMPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalul




[IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISABIATH IPUYUMHHO-CIEICTBEHHBIE  CBSI3M, CTPOMTH
o0bsicHeHHe u3 1 — 2 JOrMyecKux 1aroB ¢ onopoi Ha 1 — 2 U3y4eHHbIX CBOMCTBA (U3UUECKUX SBJICHUH,

(1)I/I3I/I‘-ICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€THbIC 3a1a9u B 1 — 2 MEeHCTBUS, UCTIOIB3YS 3aKOHBI M (JOPMYJIBI, CBSI3bIBAIOINNE (DHU3UUCCKHEC
BEJTMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/la4Ml 3alHUChIBaTh KPATKOE YCIOBHE, MOJACTABIATH (PUINICCKUE
BETMYHUHBI B (DOPMYJBl M TMPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC IaHHBIC, HEOOXOIUMBIC IS

peleHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD OTYYSHHON (hPU3NIECKON BEIMUUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PELIMTH MPH MOMOUIM (U3UYECKUX METOAOB, B ONHCAHUU
HCCJIEIOBAaHUS BBIIEIATh IPOBEPSIEMOE IMPEANONOKEHUE (TUIOTE3Y), pa3iudaTb U HHTEPIPETHPOBATH

HOJIy‘IGHHBIfI pe3yJibTaT, HAXOAUTH OIIIMOKH B XOJ¢ OIlbITa, ACJIaTh BBIBOJBLI I10 €T'0 pC3yJibTaTaM

1.9

MPOBOAMUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (U3MYECKUX CBOMCTB TEl:
(hopMyIHpOBATH IPOBEPSEMBIE IPEATOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOTO 000PYA0BaHMUS,

3aMMCBIBATH XOJI OIBITA M (POPMYIMPOBATH BBIBOIBI

1.10

BBIIIOJHATE MPAMBIC M3MCPCHUSA C HCIIOJIB30BAHUEM AHAJIOTOBBIX M HH(prBI)IX HpI/I60pOB, 3aIIuChIBATh

MOKa3aHus MPUOOPOB C YUETOM 33JaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHUI

1.11

MIPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DM3MUECKON BETUYMHBI OT IPYrod C HCIOJIb30BAHHEM
MPSIMBIX WM3MEPEHHUH, y4acTBOBAaTh B IUIAHUPOBAHWUU YUEOHOTO HCCIIEOBAaHHUsA, COOMpaTh YCTaHOBKY W
BBITIONHATh U3MEPEHUS, CIeAys TPEUIOKCHHOMY IUIaHy, (UKCHPOBATH pE3yJbTAaThl TOTYYECHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIUYMH B BUJE MPEJIONKEHHBIX TaOMUIl M TpaUKOB, JIeJIaTh BBIBOJBI IO

pe3ynbTaTtaM UCCIIEOBaHMS

1.12

IMPOBOAWTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CJICOys npeanomeHHoﬁ HUHCTPYKIUU: TIpU

BBIMIOJTHEHUHM W3MEPEHUI coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCISATH 3HAYEHUE HCKOMOM




BCINYHHBI

1.13

coOroaaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM

1.14

yKa3bIBaTh MPHUHIMIIBI ACHCTBUS MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB, XapaKTepHU30BaTh MPUHIUIIBI
NEeWCTBUSI U3YUEHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C TMTOMOIIBIO WX OMHCAHUS, UCTIONIB3Ys 3HAHUS

0 CBOMCTBax (pU3MUECKUX SABICHUI U HE0OX0AUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH IPUMEPHI (HAXOAUTHh HHPOPMAITHIO O MPUMEpaXx) MPAKTHIECKOTO UCIIOIb30BaHUS (PU3HUSCKUX
3HAaHUN B TIOBCEIHEBHOW JXMU3HU [JI1 OOecCredeHus Oe30MMacHOCTH MpU OOpalleHuH ¢ Npudopamu U
TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAaHEHHS 3/I0POBbSI U COOIIOJICHHSI HOPM SKOJIOTUIECKOTO TIOBEJICHHS B

OKpY’KaroIleu cpeae

1.16

OCYHIECTBJISAITh OTOOp HCTOYHMKOB HHpOpManuu B ceTu MHTEepHET B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE WMEIONIMXCS 3HAHUN M MYTEM CPAaBHEHHUS PA3IMYHBIX HMCTOYHUKOB

BBIIEIISATH MHPOPMAIUIO, KOTOPast SIBJISIETCS IPOTUBOPEUUBOM UM MOXKET OBITh HEAOCTOBEPHOI

1.17

WCIIOJIb30BaTh TMPU BBINOJHEHUU YYEOHBIX 3aJlaHuil HAYYHOIOIYJSIPHYIO JIUTEPaTypy (QHUINUECKOTO
coJlep>KaHus, CIPAaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHET, BIaseTh NpuéMaMu KOHCTIEKTUPOBAHUS

TeKCcTa, Mpeodpa3zoBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpaTKHE IMUCHhMEHHBbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHHMKOB
nHpopManud (GU3NYECKOTO COACpNKAaHHA, B TOM uHKCIe MyONUYHO J[eJaThb KpaTKUe COOOIIEHHUs O
pe3ynbTaTtax MPOEKTOB WM y4eOHBIX HCCIEIOBAHMM, MPU ITOM T'PAMOTHO HCIOJIb30BaTh HM3yUEHHBIN

MOHSTHIMHBIN anmnapaT Kypca GU3UKH, COTIPOBOXKAATh BBICTYIUICHHUE MTPEe3eHTAINEH

1.19

IIpU  BBIIIOJIHCHUHA y‘lCGHHX IMPOCKTOB U HCCIIe0BaHUI pacupeacATb 00513aHHOCTH B rpyaiec B

COOTBCTCTBHMM C IIOCTABJICHHBIMH 3aJadYaMM, CJICIUTH 3a BBIIIOJHCHHUCM IIJIaHA ﬂeﬁCTBHfI, aJICKBATHO




OLICHUBATH cOOCTBEHHBIH BKJIad B JACATCIBHOCTbL  TI'PYUIIBI, BBICTpAanBaTb KOMMYHHUKATUBHOC

BSaHMOﬂCﬁCTBHe, YUUTBIBASA MHCHHUC OKPYKAIOMIUX

8 KUIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHbIE Pe3yJabTATHI OCBOEHHUsSI OCHOBHOI 00pa30BaTeJbLHOM MPOrpaMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh MOHATHA

1.2

pasiinydaTth SABJICHUA II0 OIIMCAHWIO HMX XapaKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX

JTaHHOE (PU3MYECKOE SBICHHE

1.3

pacmo3HaBaTh MPOSBICHHWE H3YyUYEHHBIX (PHU3NYECKUX SBICHUH B OKpPYXalOIleM MHpE, B TOM YHCIE
¢dbusnueckue SIBICHUSA B MPHUPOJE, NMPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BbIIEISATh

CYILECTBEHHbBIE CBOICTBA (MPU3HAKU) (PUBNUECKUX SIBICHUIN

1.4

OTMKCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3WYECKUE SIBICHUS, UCIONB3Ys (PU3NYECKUE BEITUYMHBI, TPU
OMHCAaHUU MPABHIBLHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJB3YEMbIX BEJIMUWH, 0003HAUYEHHUS U €IUHUIIBI
(bu3MYECKUX BEJIMYMH, HAXOAUTHh (POPMYIIBI, CBS3bIBAIONINE AAHHYIO (PU3MUECKYI0 BEIUYHHY C JPYTUMHU

BEJIMYMHAMU, CTPOUTD I'papUKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (pnanecxne SABJICHUSA W MPOHCCCHI, UCIOJIb3Yd H3YUCHHBIC 3aKOHBI, IMPU

9TOM 1aBaTh CJIIOBECHYIO Q)OpMYHI/IpOBKy 3dKOHA U 3alIUCBIBATh €I'0 MATECMATHYCCKOC BbIPAKCHHUC

1.6

O0OBICHATH (1)I/I3I/I‘l€CKI/Ie mponecCoul U CBOMCTBaA TCJI, B TOM YHUCIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IIPAaKTUKO-

OPHUCHTHPOBAHHOT'O XapaKTEpa: BbIABIATE MPUIUHHO-CICACTBCHHLIC CBA3U, CTPOUTH o0BsicHeHHEe U3 1 — 2




JIOTMYECKUX LIaroB C MOMOIIBIO0 1 — 2 M3y4YEeHHBIX CBOMCTBA (PM3MUECKUX SABICHHM, (PU3NUECKUX 3aKOHA WIH

3aKOHOMCPHOCTH

1.7

pemaTh pacu€THbIe 3a7auu B 2 — 3 NEHCTBHUS, MCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAONINE (DU3UUYECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/a4d 3alMCBIBATH KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JTAHHBIX JUISL PELICHUs 33/1a4H, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSl €€ peleHHs], TPOBOAUTH

paC‘IéTBI 1 CPaBHUBATH NNOJIYUCHHOC 3HAYCHHUC (1)I/I3I/I‘-IGCKOf/'I BCJINYHHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrio3HaBaThb HpO6JI€MBI, KOTOPBIC MOXHO pPEIIWMTb HpU MMOMOIIU (1)I/I3I/I‘~IGCKI/IX MCTOHOB, HCIIOJb3YA
OIMMMCAHUC HCCIICAOBAHMA, BBIACIATH IPOBCPACMOC IMPCAIOJIOKCHNUEC, OLCHUBATL HPABUIIBHOCTH HOPsAAKa

MMPOBCACHUA UCCIICA0BAHN, 1CJIaTh BBIBOAbI

1.9

MIPOBOJIUTH OTIBITHI 110 HAOIIOICHUIO (PU3NYECKUX SIBICHUHN UK (PU3NUECKUX CBOMCTB Tell: (OPMYIHUPOBATh
MPOBEPsIEMbIE TIPEATIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO0 000PYIOBaHUS, OMUCHIBATH XOJ

ombITa ¥ (pOPMyITMPOBATH BHIBOIBI

1.10

BBITIOJHATE MNPAMBIC HU3MEPEHUA C HCIIOJB30BAHHEM aHAJIOI'OBBIX HpI/I60p0B U JaTYUKOB (bPIBI/I‘-IeCKI/IX

BEJIMYMH, CPABHUBATH PE3yJIbTAThl N3MEPEHUHN C YIETOM 3aJJaHHOM a0COITIOTHOM MOTPENIHOCTH

1.11

MPOBOAUTH MCCIEAOBAHNUE 3aBHUCHUMOCTH OJHOW (PU3MUECKONW BETUYMHBI OT APYroil ¢ HCHOJIb30BaHUEM
MPSIMBIX U3MEPEHMI: MJIaHUPOBATh HCCIEAOBaHNE, COOUPATh YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIELys
MPEIIOKEHHOMY TUIaHy, (PUKCHUPOBATh PE3yJIbTATHI MOJTYUYEHHON 3aBUCHMOCTH B BUE TAOIHUI] U Tpa(HKOB,

ACJIaTb BBIBOJLI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IpoOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCIIMYMH: IIJIaHUPOBATb HU3MCPCHUSI, CO6I/IpaTL

AKCIIEPUMEHTAIIbHYI0 YCTAHOBKY, CJIEysl IPEAJIOKEHHON NMHCTPYKIMU, U BBIYUCIIATH 3HAYEHUE BEJIUYUHBI

1.13

coOroaTh MpaBuiia TEXHUKH 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM




1.14

XapaKTepu30BaTh NMPUHLIUIBI ACHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOH Ha WX
ONMCAaHMs, WCHOJb3ys 3HAHMA O CBOWCTBaX (U3MUECKUX SABICHUA M HEOoOXOoauMble (HU3NUECKUE

3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pI)I II0 CX€MaM U CXEMAaTU4YHbIM
PUCYHKaM, COCTABJIATH CXCMBI DJICKTPUICCKUX LICHGﬁ C IOCJICAOBATCIBbHBIM U MAPAJIJICIIBHBIM COCAMHCHUCM

QJICMCHTOB, pa3jindast YCJIOBHBIC 0003HaYCHHUS 2JIEMEHTOB SJICKTPHUICCKUX ueneﬁ

1.16

MPUBOJIUTH IPUMEPH! (HAXOAUTh UHPOPMALUIO O IpUMepax) MPaKTHUYECKOrO HCIOIb30BaHUs (PU3MUECKUX
3HaHUIl B TIOBCEIHEBHOW XHM3HM JUIg oOecreueHHus Oe30MacHOCTH TpH OOpalleHHH ¢ TpudopamMu u
TEXHUYECKUMH YCTPONCTBaMH, COXPAaHEHUs 30POBbSl U COOIIOACHHS HOPM 3KOJOTMYECKOrO MOBEACHUS B

OKpY’Kalollleu cpene

1.17

OCYIIECTBIISATh MOUCK MH(POpMaUU (PU3MUECKOTO Colepx aHus B ceTu VIHTepHET, Ha OCHOBE MMEIOUTUXCS
3HAHUWA U MyTEM CPAaBHEHHS JOIMOJHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(DOPMAIHIO, KOTOpAsl SBISETCS

MIPOTHBOPEYMBOM MM MOXKET ObITh HETOCTOBEPHOM

1.18

WCTIOJB30BAaTh TPW BBIMOJHEHUH YYE€OHBIX 3alaHUil HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (QHU3UIECKOTO
COJIepKaHUs, CIPABOYHBIE MATEPHUAIIbI, PeCypchl ceTH VHTepHET; BiIaneTh NPpUEMAMHU KOHCIIEKTUPOBAHMS

TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3laBaTb COOCTBEHHbIE IHCbMEHHbIE M KpaTKUE YCTHbIE COOOIIEHMs, 00001as HHPOpMALUIO U3
HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COIEPKAHUSA, B TOM UYHCIE MyOJWYHO TPEACTABIATH PE3yIbTaThl
MIPOEKTHON MM MCCIIEOBATENbLCKON JIeATEIbHOCTH, NPU 3TOM TIPaMOTHO HCIIOJIB30BAaTh H3YUYEHHBIN

MOHATUIHBIN anmapat Kypca (pU3HMKH, COIPOBOXKAATH BHICTYIUICHUE TPE3EHTAINEH

1.20

IIPY BBITIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIIEI0BaHUIN (U3NYECKUX MPOIIECCOB paclpeAeisiTh 00I3aHHOCTH

B Ipynmne B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJadaMH, CICAWUTH 3a BBIIIOJHCHUCM ILJIaHaA )ICI;'ICTBI/II\/JI u




KOPPCKTHUPOBATL €TI0, aJICKBATHO OLCHHBATH COOCTBEHHBII BKJIad B ACATCIBHOCTL I'PYIIIbI, BRICTpAUBATH

KOMMYHHKATHBHOC B3aHMOHCﬁCTBHC, NpOoABJIAA TOTOBHOCTD pa3pClliaTh I(OH(I)J'II/IKTBI

9 KUIIACC
Koxa nposepsiemoro IIpoBepsiemble npeAMeTHBIE Pe3y/IbTATHI 0CBOCHHS OCHOBHON 00pa3oBaTe/IbHOI MPOrpaMMbl
pe3yJbTara OCHOBHOTI'0 00111er0 00pa30BaHUA
1.1 UCTIONIB30BATh U3YYEHHbIC IOHATHS
- pa3nuyaTh SBJICHUS MO OMUCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, J€MOHCTPUPYIOIINX
' JaHHOE (PU3MUYECKOE SBIICHUE
pacro3HaBaTh MPOSBICHHE H3YYCHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIE
1.3 ¢du3nueckue sBICHUS B MPHUPOJE, MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO, BBIICIATD
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKM) (PU3MUECKUX SBICHUN
OIKCHIBATh U3yUCHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS, HCIIONB3YS (PU3NUYECKUE BEIMYHHBI, MPH
14 ONHCAaHUM TPABWIBHO TPAKTOBaTh (PU3MUECKUII CMBICT HCIHOJIB3YyEMbIX BEJIMYMH, OOO3HAUEHUS H
' eMHULIBl (PU3MUYECKUX BEJIMYMH, HAXOAUTh (DOPMYJIBI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUUUHY C
JIPYTUMU BeJIMYUHAMH, CTPOUTH TPapUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BETMYNH
s XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBJICHUS M MPOLECCHI, UCTIONB3Ysl M3YYEHHBIC 3aKOHBI, TIPH
' 3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTEMATHUYECKOE BBIPAKECHUE
1.6 OOBSCHATH (PU3MUECKUE MPOIECCHl M CBOWCTBA TeJl, B TOM YHCJE M B KOHTEKCTE CUTYallMd MPAaKTHUKO-




OPUCHTHUPOBAHHOI'O XAPAKTCPpa: BbIABIATH HPUYIUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH 00BICHCHHE U3 2 —
3 TOrMYEeCKUX IIaroB C IMOMOIIIBIO 2-3 HU3YYCHHBIX CBOMCTBaA (1)PI3H‘ICCKI/IX HBJICHI/II>'I, (bI/I3I/ILICCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTHU

1.7

pemath pacuéTHble 3ajauu (ONUparomMecs Ha cucTeMy M3 2 — 3 ypaBHEHHUM), MCHOJb3ys 3aKOHBI U
(dbopMyIIbl, cBA3BIBAIONIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIW3a YCIIOBHS 3aJaud 3alHChIBaTh
KpaTKoe yCJIOBHE, BBISBIATH HEJOCTAIOMIME WM U30BITOYHBIC JTaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOAUMBIE JJIS1 PELICHUs, IPOBOAUTH PACUETh U OLIEHUBATH PEATUCTUYHOCTD MOJTYYSHHOTO 3HAUCHHS

(buznuecKoil BeTUYNHBI

1.8

pacno3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pPCHINTH IIPHU IIOMOIIA (1)I/I3I/I‘-IGCKI/IX MCTOOOB, HCIIOJIB3Yys
OIMMCAaHUEC HCCIICAOBAHUA, BBIACIIATH MPOBECPACMOC IMPCAINIOIOKCHUC, OLICHWBATL IPABHUJIBHOCTH IIOpSJKa

MMPOBCACHUA UCCIICAOBAHMS, ACJIaTh BBIBO/JAbI, HHTCPIIPCTUPOBATL PE3YJILTATHI HaGHIO,Z[CHI/Iﬁ 1 OIIBITOB

1.9

NPOBOJUTH OMNBITBHI 1O HAOMIOACHHIO (PU3MUECKUX SIBICHUM WM (U3NYECKHUX CBOMCTB TeI:
CaMOCTOATEIIBHO COOMPATh yCTaHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHMS, ONMCHIBATH XO/1 ONbBITA U

€TI0 pC3yJIbTAaThI, (I)OpMy.]'II/IpOBaTB BbIBOJbI

1.10

MIPOBOJIMTH MIPH HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHH, ONIPEIeIIsisl CPETHEe 3HAUYCHUE U3MEPSIeMO
BEIMYMHBI ((POKYCHOE pacCTOsSIHUE cOoOMparonieil JHH3bI), 00OCHOBBIBATH BBHIOOP CIIOCO0A H3MEPEHUS

(u3MepuTenHHOTrO MPUdOPa)

1.11

MPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DU3MUYECKUX BEIMUYUH C UCIIOJIB30BAHUEM TPSMBIX H3MEPEHUIA:
IUTAHUPOBaTh MCCIEOBAaHME, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCHPOBATh PpE3yJbTAaTh
MOJTYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAC TAOMMIM TpaguKOB, N1€1aTh BBIBOJBI IO

pe3ysbTaTaM UCCIIEOBAHUS

1.12

MNpOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIIMYMH: IUIAHUPOBATHL U3MCPCHUA, CO6I/IpaTI)




OKCIICPUMCHTAJIBHYKO YCTAHOBKY M BBIIOJHATL H3MCPCHUA, CIACAYS HpGI[HO)KeHHOfI HHCTPYKIUH,
BBIUYUCJIATH 3HAYCHUC BCIHWYUHBI W AHAJIU3UPOBATL IIOJYUCHHBIC PC3YJIbTATHI C y‘-IéTOM 33.)13HH0171

MIOTPELIHOCTH U3MEPEHUN

1.13

cOOJIO/IaTh MpaBHJIa TEXHUKH O€30MacCHOCTH MPpU paboTe ¢ 1a0opaTOPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC NMPU3HAKK M3YUYEHHBIX (DU3WYECKUX MOJCNICH: MaTepualibHas TOYKa, aOCOJIOTHO
TBEPAOE TEJIO, TOYECYHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHAasi MOJEJb aTOMAa, HYKJIOHHAs

MOZECJIb aTOMHOTI'O gapa

1.15

XapaKTepu30BaTh MPUHIMIIBI JCHCTBUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMHCTB C OMOPOH Ha
WX OIKCAaHUS, UCIOJIb3Ysl 3HAHUA O CBOMCTBAX (PU3WYECKHMX SIBICHUM M HEOOXOAUMBbIE (U3UYECKUE

3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMBl U CXEMAaTUUYHBIE PUCYHKH M3YUYCHHBIX TEXHHUYECKHUX YCTPOMCTB, MU3MEPHUTEIbHBIX
npuOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPU PEUICHUH Yy4eOHO-NPAKTUYECKUX 3a/]ad, ONTHYECKHUE

CXEMBI JJIs1 TOCTPOEHHUSI N300paKeHH B IIIOCKOM 3epKajie U coOUparomien J1uH3e

1.17

NPUBOIUTh THPUMEPHl (HAXOAUTh HWHOOPMAIMIO O TMPUMEpPax) MPAKTHUYESCKOIO HCIOIb30BaAHUS
(U3UYECKUX 3HAHWK B TIOBCEIHEBHOW JXKM3HU MJisi oOecredeHus Oe30MacHOCTH MpU OOpaIieHUuU C
npuOoOpaMH W TEXHUYECKHMMH yCTPOWCTBAMH, COXPAaHEHHUS 3J0POBbS W  COOJIOACHHS HOPM

HKOJIOTMUYECKOI0 IIOBEJICHUS B OKpYKarolIel cpejie

1.18

OCYUIECTBIIATh TMOUCK HHpOpMaluu (PU3NYECKOro conaep)kaHus B ceTh VHTepHEeT, caMOCTOSTEIbHO
dbopMynupyss TOHCKOBBIH 3ampoC, HAXOAWTb MYTHU OIpPEAENCHUs JTOCTOBEPHOCTH TMOJTYYCHHOMN

PIH(bOpMaHI/II/I Ha OCHOBE HMCIOIIHUXCA 3HAHUM U TOTOJIHHUTEIBHBIX HCTOYHUKOB

1.19

UCIIONIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJlaHUll Hay4HO-TIOMYJISAPHYIO JIUTEPaTypy (pU3uUecKoro




COZIEpKaHHUs, CIIPaBOYHbIC MaTEepUalbl, PECYpChl ceTh MHTEpHET; BilaieTh IPUEMAaMU KOHCIIEKTUPOBAHMS

TCKCTAa, Hp606pa3OBaHI/IH I/IH(l)OpMaI_[I/II/I W3 OJHOI 3HAKOBOI CHCTEMBI B APYTyro

CO31aBaThb COOCTBCHHBIC ITMCHMECHHEIC H YCTHBIC COO6HI€HI/15[ Ha OCHOBC I/IH(bOpMaIlI/II/I N3 HECKOJBKHX

HMCTOYHUKOB (PU3MYECKOTO COJEpX aHUs, MyOJUYHO TMPEACTABISATh pPe3yJbTaThl MPOEKTHOW WU

1.20 UCCIIEA0BATEIIBCKON JEATENbHOCTH, IPHU 3TOM TIPaMOTHO MCIOJb30BaTh W3YUYEHHBIM IOHATUHHBIN
ammapar M3ydaeMoro paszena (U3MKM W CONPOBOXAATh BBICTYIUIGHHWE TpE3eHTalMeld C y4EéToM
0COOCHHOCTEH ayIUTOPUH CBEPCTHUKOB
NpU BBIIOJHEHUH Y4YEOHBIX TPOCKTOB M HCCIIEIOBAHWN (PU3MUECKUX IMPOIECCOB PACHpPEACIATH

o1 00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 33/1a4aMH, CIICANUTH 32 BBHIIIOJHEHUEM IIaHA

I[GﬁCTBHﬁ U KOPPCKTUPOBATHL €r0, aICKBATHO OLICHHUBATH COOCTBEHHBIH BKJIaZd B ACATCIBHOCTb I'PYIIIHI,

BBICTPANBATh KOMMYHHUKATUBHOC B3aHMOHCﬁCTBHC, MPOABJIAA TOTOBHOCTH Pa3pCllIaTh KOH(I)J'II/IKTBI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP) KAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COIePKAHUS
pasjaena 3JIeMeHTa
®U3UKA U EE POJIb B IO3HAHWM OKPYXAIOIIEIO MUPA
11 ®usnka — Hayka o mpupone. SBneHus npuponbl. @U3NYECKHE SBICHUSA: MEXAHMYECKUE,
' TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
. Ousnyeckue BeJUYUHBL. V3mepenue ¢uznueckux BedWyMH. Duzndeckue MpUOOPHI.
' [TorpemHoCcTh M3MEpeHUid. MeXIyHapogHas CUCTEMA €TUHMI]
EcrecTBeHHOHay4HbIII METOJ TMO3HaHMs: HaOJIOJEHHE, IOCTAHOBKA HAY4YHOIO BOIPOCA,
1.3 BBI/IBDKEHUE THUIOTE3, HKCIEPUMEHT IO MPOBEpKEe THIOTE3, OO0BSICHEHHE HaOIII0JaeMOoro
1 SABJICHUS
14 Onrcanne GU3NIECKUX SBICHUHN C ITOMOIIBIO MOJICIICH
[TpakTuyeckue pabOTHI:
HH##Par#HHtI3MepeHne pacCTOsTHUM.
s #i#Par#Ht#13MepeHne 00bEMa )KUIKOCTU U TBEPJOTO Tea.

#HH##Par##HOnpeiesieHue pa3MepoOB MaJIbIX TeJ.
H#HH##Par##HI3Mepenre TemnepaTypbl HpU MOMOIIM SKHAKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIIEPATypPbl




INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

Hi#HPar###CTpoeHNe BEIeCTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThl, JOKa3bIBAIOLINE

> JMCKPETHOE CTPOSHHUE BEIIeCTBA
- HiH#Par### ]| BukeHne yacTull BemiectBa. CBsI3b CKOPOCTH BHKEHUS YaCTHIL C TEMIIEPATYPOH.
' BbpoyHnoBckoe nBuxenue, mupdysus
2.3 B3anmopaeicTBrE YacTHUI BEIIECTBA: MPUTSHKEHUE U OTTAJTKUBAHHE
HH#HParf##ArperaTHple COCTOSIHUSL BELIECTBA: CTPOCHHME Ta30B, JKUIKOCTEM M TBEPABIX
2.4 (KpucTayuIM4eckux) Tel. B3anMocBs3b MEXIy CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOIbI
[TpakTrueckue padOTHI:
Y #iHPar###OrieHka TuamMmeTpa aToMa METOJIOM PSAOB (C ucnob3oBanueM (ortorpaduii).

HH#HPar####OnbITH 10 HAOJIIOACHUIO TETJIOBOTO PACIIMPEHNUS Ta30B.

HH#HPar####OnbITEI IO OOHAPYIKEHUIO IEHCTBHS CHIJI MOJICKYJISIPHOTO MPUTKEHHS

JIBIDKEHHME U B3AUMOJIEMCTBUE TEJI

3.1 MexaHndyeckoe IBIKeHUE. PaBHOMEpPHOE 1 HEpaBHOMEPHOE JIBHIKCHHE

32 #HH#Par##HCropocTth. CpeHsasl CKOPOCTh NMPU HEPABHOMEPHOM NBWXKEHUH. Pacuér myTu u
' BPEMCHH JIBHIKCHUS

13 SIBnenue uHepiuy. 3aKOH MHEpIMU. B3anMonelicTBre Ten Kak MpUYUHA U3MEHEHHSI CKOPOCTHU
' JBIKCHHS Tell. Macca Kak Mepa HHEPTHOCTH Tella

34 #i#HtPar### InotHocTe BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE




00BéMa BellecTBa

3.5 Cwuta Kak XapakTEepUCTHKA B3aUMOICHUCTBHS TeEI

3.6 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue cuiibl ¢ MOMOIIBIO TMHAMOMETpPA

39 HiHtPar###SIBnenue Tarorenus u cwia Tskectd. Cuila TSDKECTH Ha JOpyrux muiaHerax. Bec

' tesna. HeBecomocTh

3.8 Cuna tpenus. Tpenue cKoapXeHHs U TpEHUE NOKosA. TpeHne B IpUpOJIe U TEXHUKE

3.9 Hi#HPar###CrnoskeHne Cuil, HalpaBJIEHHBIX 110 OJHOU MpsiMoil. PaBHOAEHCTBYIOIIAs CHUIT
[TpakTrueckue padboThI:
OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBWKEHUS (IIapuka B JKUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWIIA U Tak jaanee). OmnpenesneHne cpeaHell CKOPOCTH CKOJIbKEHUS

3.10 Opycka WM IIapUKa 0 HAKIOHHOW miockoctu. OmnpeneneHue IIIOTHOCTH TBEPAOTO Teja.
OnbITBl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTh pAacTsKeHUs (nedopmanuu) NPYKHUHBI OT
MIPUIIOKEHHOU criibl. ONBITHL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIB)KEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEN

311 @u3MUECKUE SBICHUS B IIPUPOAE: IPUMEPHI ABUKEHUS C PA3IMUYHBIMUA CKOPOCTSMU B JKUBOW U

' HEKUBOY MPUPOAE, NIEUCTBUE CUIIbI TPEHUS B IIPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

4.1 Jasnenue tBEp0ro Tesa. CrocoObl yMEHbIIECHUS U YBEITUUEHUS TaBICHUS

4.2 JaBnenue rasa. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TEMIIEPaTyPhl

4.3 [lepenaua paBneHust TBEPABIMU TeJlaMU, SKUJIKOCTSIMH M Tra3zamu. 3akoH [lackams.




ITHeBMaTHUYECKHE MAIITMHBI

4.4

3aBUCUMOCTh  JIaBJICHHSI  KUAKOCTH OT DIyOuHBI. ['MapocTaTHYecKui  mapajokc.

Coobmaromuecs cocynsl. I nnpaBindeckue MexaHU3Mbl

4.5

Atvmochepa 3emmu u atmocdepHoe maBiieHHE. [IpHUMHBI CyIIECTBOBAHWS BO3IYIIHON
o0onouku 3emiuu. OnbiT Toppudenan. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT BBICOTHI HaJl

YpOBHEM MOps

4.6

N3mepenue atmocdeproro napnenus. [Ipubopsl 175 usmepenust atMmocepHOro gaBiaeHUs

4.7

I[eﬁCTBHe KUIKOCTHU MU ra3a Ha HOFp}/')KéHHOG B HUX Tea0. BeITalkuBaromas (apXI/IMeI[OBa)

cuia. 3akoH Apxumezaa

4.8

IInaBanue ten. Bo3gyxoriaBanue

4.9

[TpakTrueckue padOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tesa B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTb 4aCTH
Tena. OnpeneneHUe BBITAJIKUBAIOIIEH CUIbI, ACHCTBYIOLIEH Ha TeEJO, MOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCHMOCTU BBITAJIKMBAIOLIECH CHWIIBI, JECUCTBYIOIIEW Ha TEJIO B
JKUJKOCTH, OT Macchl Tena. ONnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTDH BBITAJIKUBAIOIIEH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH TeJla
U OT IUIOTHOCTH XHUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa WM KOHCTPYUPOBAaHUE JIOAKH U

ompeiesieHne €€ TPy30M0IbEMHOCTH

4.10

dusnueckue SBJICHUSI B npupoac: BIUSAHHUC aTMOC(l)epHOFO JaBJICHUS Ha KUBOU OpTraHu3M,

IUIaBaHUE PbIO

4.11

Texnudeckue  ycTpoHCTBa:  cOOOLIAarOImIMecss  COCYZbl, YCTPOMCTBO  BOAOIPOBOJA,




THJIPABINYECKUN TIPEcC, MAHOMETP, 0apOMETp, BEICOTOMED, IOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanudeckas paborta
52 Mexannyeckast MOIITHOCTD
53 [TpocTble MeXaHU3MBI: pbIvar, OJI0K, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio paBHOBeCcHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3o0mn0toe mpaBuio» MexaHuku. KoaddummeHt nonesHoro nectBus MexanusmoB. [Ipocteie
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHasg SHEPTUM TeJIA, MOJHIATOr0 HaJ 3eMIEH
5.7 Kunetnueckas sueprus
5.8 [TonHas MexaHUYeCcKask SHEPIrHsl. 3aKOH U3MEHEHMSI U COXPAHEHUS MEXaHUUECKON SHEPTUU
[TpakTrueckue padboThI:
59 #H#HPar###Onpenencaue pabOThl CUIbI TPEHHS IPU PABHOMEPHOM JIBMJKEHUM Teja I10
' TOPU30HTAJIbHONW MOBEpPXHOCTH. MccienoBaHue ycioBHil paBHOBecUs pbluara. M3mepenue
KII/I] HakoHHOM mocKkocTy. M3yueHue 3akoHa COXpaHEHUsI MEXaHUYECKOU SHEPTUU
5.10 ®u3nuecKue ABIEHUS B IPUPOJIE: PhIUArd B TEJIC YEIOBEKa
511 TexHuyeckue yCTpoiCTBa: pblyar, TIOABMXKHBI M HENOABIKHBIM OJIOKHM, HaKJIOHHAas

IJIOCKOCTB, IPOCTHIC MEXAaHN3MbI B 6BITy




8 KUIACC

Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUSA
pasjaena JJ1eMeHTa
TEIIJIOBBIE AABJIEHUA
OCHOBHBIE TOJOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU CTPOCHM BelecTBa. Macca u
6.1 pazmepbl MOJIEKYII. OMBbITHI, MTOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJICKYJISPHOKUHETUIECKON TEOPUHU
62 Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSIHHN BemiecTBa. Kpucrammmdeckue u
' amopdHbIe Tena
63 OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEM M TBEPABIX TEJI HA OCHOBE IOJIOXKEHUI
6 ' MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 CMauuBaHu€E U KalWUISIPHBIE SIBICHUS
6.5 TemnnoBoe paclIMpeHNEe U CKaTue
6.6 Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TETNIOBOTO IBUKESHUS YaCTHUI]
67 Buytpennsas sHeprus. CnocoObl M3MEHEHHsT BHYTPEHHEH »SHEprum: Teruionepesada |
' coBepIleHHe paboThI
6.8 Bunpl Temonepenauu: TeI0NpOBOJHOCTh, KOHBEKIIHS, U3TyYCHUE
6.9 KonuuectBo TemnoThel. Y AeabpHas TEMI0EMKOCTE BEIIECTBA




6.10 TermmooOMeH U TEMJIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO OasiaHca
6.11 [1naBneHue u oTBep/IeBaHUE KPUCTAIUNIMUECKUX BEUIECTB. Y IeIbHAas TEIJI0Ta IJIaBJICHUS
61o [TapooOpazoBanne u  koHmeHcanus. Mcmapenwe. Kumenme. VYjaenpHas — Temiora
. napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT aTMOC(EPHOTO AABICHHS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprusi TOIUIMBA. Y 1eJIbHAs TEIJI0Ta CrOPAHUS
6.15 [Tpunuuner pabGotsl TeroBbix nasurateneit KIIJ TemoBoro pasurarens. TemoBsle
. JIBUTaTEJIN U 3alIUTa OKPYXKarOIIeH cpesibl
6.16 3aKOH COXpaHEHMs U NIPEBPALLEHUS SHEPTUHU B TEILIOBBIX MPOLIECCAX
[IpakTueckue padboOTHI:
HH#HPar###OnBITEL IO 00HAPY)KEHUIO TEHCTBHSI CHUIJI MOJIEKYJIIPHOTO MPUTSIKEHUSL.
###H#Par###ONBITHI 110 BIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
H#H##Par###ONBITEL 110 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tel.
6.17 HH#HPar###Onpenenenue qaBieHUs Bo3LyXa B OaJJIOHE IIPHULA.

#H#HHPar#H###ONBITBI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro o0béMa u
HArpeBaHus WIH OXJIAXKICHUSI.

#H#Par### IpoBepka TUNOTE3bl JIMHEWHONW 3aBUCHUMOCTH JUJIMHBI CTOJIOMKA J>KHUIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMITepaTyphl.

#i#Par#Ht#Habmonenne  M3MEHEHWs  BHYTPEHHEH SHepruM Teina B pe3ysbTaTe




TeIUIonepe1ayi U paboThl BHEITHUX CHIL

#i#HPartH#llccnenoBanue SBICHUS TEIJIOOOMEHA MPU CMEUIMBAHUHM XOJOAHOW U Topsyeit
BOJIBI.

#HH#HPar###OnpeneneHnue KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOTO BOJOW MpU TEMJI00OMEHE C
HArpeThIM METAJUTHICCKUM IIHITUHIPOM.

H#H#HHPar###OnpeneneHue yaeiabHOU TeITOEMKOCTH BEUIECTBA.

#i#HPar###lccnenoBanue npouecca HCapeHusl.

#HH#Par##H#OnpenenieHue OTHOCUTEIBLHOM BIIa)KHOCTH BO3/yXa.

#H##Par###OnpeneneHue yaeapHON TeIUIOTH TUIaBICHUS JIbA.

®Ou3nyeckue SIBICHUS B MpUpoOaC: MOBECPXHOCTHOC HATAKCHHUEC U KAIIUJIJIAPHBIC SABJICHUA B

6.18 MpUpPOJE, KPUCTAIUIBI B Tpupozae, usnydenue CoJiHIA, 3aMep3aHHe BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, WHEsl, CHeTa.
TexHuyeckue  ycTpOWCTBA:  KaMWUISAPBI, TMPUMEPHl  HCIOJB30BAaHUS  KPUCTAIIOB,
6.19 JKUJKOCTHBIM TEpMOMETp, HaTUYUMK TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHUS OMOB,

TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPaHUSI.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tel. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B

75 BzaumoneiictBue 3apspkeHHBIX Tel. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBUSA
' 3apsDKEHHBIX TeJl OT BEIMYHMHBI 3apsi/IOB U PACCTOSHUS MEKIY TEIaMu)

7.3 Onektpuueckoe moje. HampsxEHHOCTh anmekTpuueckoro moss. [IpuHmmn cyneprno3unuu




ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)

Hocurenu snexTpuueckux 3apsiioB. OJIEMEHTapHbI 3JjeKkTpuueckuil 3apsa. CTpoeHue

74 atoma. [IpoBOIHUKY U JUIIEKTPUKU

7.5 3aKOH COXpaHEHHUs IEKTPUUECKOTO 3apsa

76 DJIEKTPUUECKUN TOK. YCJIOBHS CYLIECTBOBAHUSA JJIEKTPUUYECKOTO ToKa. VIcTouHUKH
' IMOCTOSHHOT'O TOKa

77 JlelcTBUS 3NEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK
' B JKUJIKOCTAX M Ta3ax

7.8 Dnektpuyeckas nenb. Cuia Toka. DIeKTPUUECKOE HAMPSKEHNE

7.9 CornpoTuBIiieHHE IPOBOJAHUKA. Y AEIBHOE CONPOTUBIIEHNE BEILIECTBA

7.10 3akoH OMa it yyacTKa Lenu

7.11 [TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHNE TPOBOAHUKOB

7.12 PaboTa 1 MoIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH oy — Jlenna

13 DNeKTpUYecKre IeMd W TOTPeOUTeNM JJICKTpUYeCKOd dSHepruu B ObiTy. KopoTkoe
. 3aMbIKaHHUE

7.14 ITocTossHHBIC MarHuTHL. B3anMoAeiCcTBHE MOCTOSHHBIX MAarHUTOB

7.15 MarnutHoe noie. MarauTHoe noJie 3eMJIM B €TI0 3HAUCHHE JJIS JKU3HHA Ha 3eMIIe

7 16 OnpiT OpcTena. MarHuTHOE MOJIE AJIEKTPUUECKOro Toka. [IpumeHneHne IeKTpOMarHuToB B

TCXHUKEC




JlelicTBre MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJIBUTAaTEb MOCTOSIHHOTO TOKA.

o Vcnonb30BaHue 37€KTPOIBUTATENNEN B TEXHUUECKUX YCTPOICTBAaX U Ha TPAHCIIOPTE
7.18 OmnbiTel @apanesd. SABnenue 3nekTpoMarHuTHON nHAYKIK. [IpaBuno Jlenua
7 19 OnextporeHepatop. CrocoObl MOMyYeHHs SJIEKTPUUYECKOW PHEPTruu. DJIEKTPOCTAHIIMU Ha
' BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OnbITHI 10 HAOIOAEHUIO SJEKTPU3ALUH TNl UHIYKIHEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue NeicTBUS 3IEKTPUYECKOTO 110JI Ha IPOBOJAHUKU U TUJIEKTPUKH.
COopka 1 mpoBepKa padOTHI SIEKTPHUECKOH IETH MOCTOSTHHOTO TOKA.
W3mepenue U peryiupoBaHue CUiIbl TOKA.
W3mepeHune 1 peryaupoBaHue HANPSHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, WAYLIETO 4Yepe3 Pe3UCTOp, OT COINPOTHBICHMS
720 pe3ucTopa U HaNpsKEHUsI Ha PE3UCTOPE.

OMnBITEI, TEMOHCTPUPYIONINE 3aBUCUMOCTH JJIEKTPUIECKOTO COMTPOTUBIICHHSI TIPOBOIHAKA OT
€ro JUTMHBI, TUIOIIA/IA TIOTIEPEYHOT0 CEUSHHS U MaTepHaa.

[TpoBepka mpaBWiia CIOXKCHHS HAINPSDKEHWH TPU TOCIEIOBATEIPHOM COCTUHECHUU JIBYX
pesuctopoB. IlpoBepka mpaBmia i CHWIBI TOKa TPH HApALICIIFHOM COCIWHEHHH
pesuctopoB. OmpeneneHue pabOTHl ANEKTPHUECKOTO TOKA, HAYIIErO Yepe3 pe3UcCTop.
Omnpenenenre MOITHOCTH AJIEKTPUIECKOTO TOKA, BhIIEIsIEMOM Ha pe3uctope. MccienoBanue
3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIOuKy, OT HampshDKeHUs Ha Hel. Onpenenenue

KII[ narpeBatens. McciaegoBaHne MarHUTHOTO B3aMMOJEHCTBHSI MOCTOSIHHBIX MAarHUTOB.




M3ydeHnne MarHUTHOTO TIOJI MMOCTOSIHHBIX MarHWTOB IPH MX OOBEIWHEHHU U Pa3/IEICHUU.
HccnenoBanue JeHCTBUS 3NEKTPUYECKOIO TOKAa Ha MAarHUTHYIO CTpenky. OIbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOACHCTBUS KAaTyIIKW ¢ TOKOM M MarHura oT
CHJIbl TOKAa WM HampaBiCHHUs TOKa B KaTyluke. V3ydeHue nelcTBUS MarHUTHOTO MOJS Ha
IIPOBOAHMK ¢ TOKOM. KoHcTpyupoBaHue u u3yueHnue paboThl 35eKTpoBuraress. Mzmepenue
KIIJ[ anekrponBuraTesbHOM  yCTaHOBKM. ONBITBI 1O HMCCIENOBAHMIO  SBJICHUS
ANEKTPOMAarHUTHOM MHIYKIMM: MCCIENOBAHUE HW3MEHEHUN 3HA4YCHHWs W HaIpaBJICHUSA

WHIYyKIIMOHHOTO TOKa

du3nyeckue SABICHUSA B MMpUpOAC: IJICKTPUIYCCKHUC ABJICHUS B aTMOC(bepe, QJICKTPHUYICCTBO

7.21 KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, JIpeil( MOJIIOCOB, POJIb MATHUTHOIO MOJS IS
KU3HU Ha 3eMJIe, TOJISIPHOE CUSTHUE
TexHuueckue yCTpONCTBA: 3JIEKTPOCKON, aMIepMeTp, BOJBTMETP, pEOCTar, CYETUUK
799 AJIEKTPUYECKOW  SHEPruH,  IJIEKTPOOCBETUTENIbHBIE  MPHOOpBI,  HarpeBaTebHbIC
. AJIEKTPONPUOOPBl  (IpUMEPBI),  ANIEKTPUUECKUE  NPEJOXPAHUTENIH,  SJIEKTPOMArHMT,
AJIEKTPOABHUraTelb OCTOSHHOTO TOKA, FTEHEPATOP MOCTOSIHHOTO TOKa
9 KUIIACC
Kon Kon
ITpoBepsieMble 371€MEHTHI COACPKAHUS
pazzena JJIEMEHTA




MEXAHUYECKUE ABJIEHUA

8.1 Mexannyeckoe aBmxeHne. MartepuanbHas Touka. Cucrema orcuéra

8.2 OTHOCHUTEIBEHOCTh MEXaHUYECKOTO IBMKECHU

8.3 PaBHOMEpHOE MTPAMONMHEITHOE IBUKEHHE

3.4 ###Par###HepaBHOMepHOE TpsiMONIMHEHOE BMKeHHE. CpelHsisi U MTHOBEHHAas CKOPOCTh
. TeJa P HEPAaBHOMEPHOM JIBUJKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIUHENHOE IBUKCHHE

8.6 #H##Par##t#CBo0onHO0e nanenue. OnelTe! | anues

97 ###Par###PaBHOMEpHOE JBMKEHUE 1O OKpyXHOCTH. [lepmonm m wactoTa oOpaiieHus.
' Jlunelinas u yriioBas cKopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHUE

8.8 [Tepssiii 3axkoH HetoToHA

8.9 Bropoii 3akon HeroTona

8.10 Tpetunii 3akon HeroTona

8.11 #HH##Par###] [puHIIUTT CynIepPIO3UITUN CUIT

8.12 Cwuna ynpyroctu. 3akoH ['yka

%13 ###Parf##Cila TpeHus: cuila TPEHMsI CKOJIBKEHUS, Cujla TPEHMs IIOKOs, IPYrHMe BHIBI
' TPEHHUS

8.14 HiH#HPar###Cuna TSHXKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOrO MaACHUs

%15 JBuxenne 1naHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocTs u

neperpys3Ku




8.16 PaBHOBecue MaTepranbHO TOUKH. AOCOIIOTHO TBEPIOE TEIO
%17 ###Par###PaBHoBecue TBEPAOro Tella C 3aKPEIUIEHHOW OCBHIO BpallleHHUs. MOMEHT CHIIBI.
. LlenTp TsxecTn

8.18 Nmnynec Tena. I3sMeHeHne nmmynsca. VIMIysibe CHITbL

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 HiHPar###PeakTUBHOE NBUKCHHE

8.21 Mexanuueckasi paboTa 1 MOITHOCTb

8.22 PaGora cun tsxkecTH, ynpyroctH, TpeHus. CBsi3b SHEPrUu U paboThI

8.23 [ToTeHnmanbHasg SHEPrust TeJa, MOJIHATOrO HaJl TOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHumanpHas SHEPTUS CKATON NPYKUHBI

8.25 #iPar#H##Kunetnueckas sHeprusi. TeopeMa 0 KUHETUYECKOM SHEpPrun

8.26 HiHtPar#H###3aKkoH cOXpaHEeHUsI MEXaHUYECKOW SHEPTrun
[IpakTuueckue padboOTHI:
OnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUsI OpyCKa WU JIBMKEHUS IIapUKa 110 HAKJIIOHHON
wiockocTH. OmnpesiesieHne yCKOpeHusl Tesa Mpu paBHOYCKOPEHHOM JIBHKEHUU 110 HAKIIOHHOM
IUIOCKOCTH.

8.27 WccnenoBanne 3aBUCHUMOCTH IYTH OT BpPEMEHHM IPH PAaBHOYCKOPEHHOM JBHXKEHMM 0e€3

Ha4yaJIbHOW CKOPOCTH.
[IpoBepka runoTe3sl: eCiu MNPy PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4aabHOW CKOPOCTH MyTH
OTHOCATCA KaK piJ HEUYETHBIX 4quceil, TO COOTBCTCTBYIOIIHUC IMPOMCKYTKH BPCMCHU

OJJMHAKOBBEI.




HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHMSI OT CHJIbI HOPMAJIBHOTO JaBJICHMUS.
Omnpenenenne ko3¢ ¢uIMeHTa TpeHUs CKoimkeHus. OmnpeneneHue *KECTKOCTH IMPYKHUHBI.
Omnpenenenne pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBUKEHUM TEJa TI0 TOPU30HTAIBHON
noBepxHoctu. Ompenenenne pabOTBl  CHIBI  YOPYrocTd MpHU  TMOABEME Tpy3a C

HCIIOJIB30BAaHHUECM HCIIOABHXXHOI'O U ITIOABUXKHOI'O 0J10KOB

8.28

duznyeckue SBJICHUS B npupoac: MNpUJIWBbBI W OTJIIMBBI, ABWXCHUC IIJIAHCT CoaHeyHoM

CUCTCMbI, PCAKTUBHOC ABUKCHHUC JKUBBIX OPIraHU3MOB

8.29

TexHuyeckue YCTpOﬁCTBaI CIIMAOMCTpP, OATYUKH IIOJIOKCHHA, PACCTOAHHA W YCKOPCHHA,

paKeThl

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OCHOBHBIE XApaKTCPUCTHKHU KOJIEOAHMIA: nepuoa, 4acrora,

9.1
aMIUIUTY 1A
97 MaremaTnueckuii U NpyXuHHbIA MasTHUKH. [IpeBpalieHue sHepruu npu KojaedaTeabHOM
' JBUKCHUH
9.3 3aryxatomue Konebanus. Beinyxnennsie konebanus. Pezonanc
Mexannueckue BoaHbl. CBOMCTBa MEXaHUYECKUX BOJH. IIpooapHbIE M TIONIEPEYHbIE BOJIHBI.
9.4 JlnuHa BOMHBI U CKOPOCTb €€ pacrpocTpaHeHus. MexaHudecKue BOJIHBI B TBEPAOM TeEIeE,
CEHCMHUYECKHUE BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNHudpa3Byk u ynpTpa3Byk
9.7 [IpakTuueckue pabOTHI:




OmnpexneneHre 4YacTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasITHUKA.

OmnpezeneHye 4acTOTHI U MepHoa KoieOaHUi NPy>KUHHOTO MasgTHUKA

HccnenoBanne 3aBUCMMOCTH MEpUOJa KOJIEOAHUI MOABEIIEHHOTO K HUTH I'py3a OT JJIMHBI
HUTU. VccrnenoBanue 3aBUCHMOCTH TEpUosia KojeOaHUM MPY>KUHHOTO MasiTHUKa OT MAacChl
rpy3a. IlpoBepka He3aBHUCHMOCTH Mepuoja KoneOaHWH rpy3a, MOJBEHIEHHOIO K HUTH, OT

MacCChI I'py3a U JKECTKOCTHU MMPY>XKUHBI. I/I3MepeHHe YCKOpPCHUA CBO6OI[HOFO naacHusa

9.8

duznyeckue SIBICHUS B mpupoac: BOCHPHUATUC 3BYKOB JKHBOTHBIMHU, 3CMIICTPSACCHUC,

CEHCMHUYECKHE BOJIHBI, IYHAMH, 3XO

9.9

TexHUUeCKHe yCTPOMCTBA: 3X0JIOT, HCIIOIH30BAHNE YIBTPA3ByKa B OBITY U TEXHHKE

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUuTHOE MoJie. DJICKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH
10.2 [[Ixana 31e€KTpOMarHUTHBIX BOJIH
10.3 DJeKTpoMarHuTHas npupoza csera. CkopocTh cBeTa. BogHOBBIE CBOMCTBA CBETA
10 104 [IpakTnueckue padboOTHI:
' N3yueHne cBONCTB 2JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMITFHOTO TenedoHa
105 ®dusnuecKue SBICHUS B IPUPOJE: OUOIOTHIECKOE NEUCTBUE BUIUMOTO, YIBTPaPHOIETOBOTO
' U PEHTT€HOBCKOTO U3Ty4YeHU
10.6 TexHU4YecKre yCTpOMCTBA: UCIIOIb30BAaHUE AIIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11 11.1 JlyueBas monens cBera. MicTOUHMKY CBETa
11.2 [IpssmonuHeENHOE pacpOCTpaHEHHE CBETA




11.3 Otpaxkenue ceta. [nockoe 3epkano. 3aKkoH OTpakeHHs CBETa

11.4 [Ipenomnenue cBeta. 3akoH mpesioMmyieHus cBeta. [1oHOe BHYTpeHHEE OTpaKEHHE CBETa

11.5 JIunza. Xop nydeil B IMH3E

11.6 OnTrueckas cucreMa doroanmnapara, MUKPOCKOIA U TEJIECKOIa

11.7 I'ma3 xak ontuyeckas cucrema. bIu3opyKkocTh U 1aJIbHO30PKOCTb

118 Paznoxenne Oenoro cseta B cnektp. OnbiTel HotoToHa. CliokeHHE CIIEKTPaIbHBIX I[BETOB.

' Hucniepcus ceera
[IpakTuueckue padboOTHI:

##HtPar#H##ccnenoBanre 3aBUCUMOCTH yTJla OTPa)KE€HHUsI CBETOBOIO JIyya OT YIJIa MaJeHHUs.

#H##Par###3ydenne xapakTepuCTUK U300paKeHHS TIPEIMETA B INTIOCKOM 3€pKaie.

H#i#HtPar#H#H#lccnenoBanye 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOIO JIyda OT yIJa NaJeHUs
119 Ha TPAHUIIE «BO3JYX — CTEKIION.

' #iHtPar#Ht# lonydyeHre n300paKeHUH ¢ MMOMOIIBIO COOMPAIOIICH JTHH3BI.
##HPar#H#Onpenenenue GOKYCHOTO PACCTOSIHUS U ONITUYECKON CUITBI COOMPAIOIICH JTHH3BI.
HH#HPar###ONBITHI 110 Pa3JI0KEHUIO 0€JI0ro CBETa B CIIEKTP.

#H#HPar###OMNbBITHI 10 BOCIIPUATHIO IBETA MPEAMETOB MPH MX HAOIIOJACHUHU Yepe3 IIBETOBBIC
GUIBTPHI
1110 Ousnueckue siBaeHus B npupoze: 3aTmeHuss ConHua u JIyHbl, 1BeTa Ted, ONTUYECKHE
' sBJICHUA B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
11.11 TexHuueckre yCcTpoicTBa: OYKH, MEPUCKOI, (OTOANTIIAPAT, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA




12.1

OmnsiTel Pesepdopaa u mranerapuast Mozenb atoMa. Moaens atoma bopa

12.2 Hcenyckanue u nornouieHne ceera atroMoM. KBaHThl. JIMHEWYaThIe CIEKTPEI

12.3 PannoaktuBHOCTh. Anb(ha, OeTa- U raMMa-u3TydeHUs

12.4 Crpoenune atoMHoOrO siapa. HykionHast Moaess aToMHOTO siapa. M3oTormsl

12.5 PaguoaxtusHble npeBpamienus. [lepuon nomypacnana aTOMHBIX SAEp

12.6 SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET

12.7 DHeprus CBI3U aTOMHBIX sA1ep. CBA3b MACChl U SHEPTUU

12.8 Peakuuu cuntesa u aenenud saep. Mcrounnku sHepruu CoJiHIa U 3BE31

12.9 SAnepHas sHepreTuka. JleiicTBre palMOaKTUBHBIX U3Iy4EHUN HA )KUBBIE OPraHU3MBI
[IpakTuyeckue pabOTHI:
Habmionenre CriomHpIX U THHEHYaThIX CIIEKTPOB U3TYUYCHHUS.

12.10 HccnenoBanue TpeKoB: H3MEPEHHWE DSHEPrMHM YacTHLBl 1O TOPMO3HOMY MyTH (IO
dororpadusam).
W3mepenue paaroakTUBHOTO GoHA
dusnueckue sIBICHUS B MPUPOJIE: €CTECTBEHHBIN paHOaKTUBHBIN (OH, KOCMHUYECKHUE JTy4H,

12.11 paZMOaKTUBHOE W3JIyYE€HUE NPUPOIHBIX MUHEPAJIOB, NEHCTBUE PaJMOAKTUBHBIX W3IIy4CHHH
Ha OPraHM3M YEJI0BEKa

12.12 TexHu4eckne yCTpoMCTBa: CIIEKTPOCKOII, HHANBUYAJIBHBIN JO3UMETD, KaMepa Buinbscona




MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Koxa npoBepsiemoro
TpeOoBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe ®PI'OC

[Tonumanue ponu GU3MKK B HAYYHOM KapTUHE MHpa; cPOPMUPOBAHHOCTH 0A30BBIX MpPEICTaBICHHUH O
3aKOHOMEPHOH CBS3M M II03HABAEMOCTH SIBICHHH TNPHPOJBI, O POJM IKCIEpUMEeHTa B (usuke, o
cucteMooOpasyromeil poau (GU3MKM B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTUH, 00
IBOIIFOIIMH (PU3HUYECKUX 3HAHUW M UX POJIH B ICIOCTHON €CTECTBEHHOHAYYHON KapTUHE MHpa, O BKIJIAJE
POCCHUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0BSICHEHHE TPOLIECCOB OKPY KAIOIIETO

MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTHU

3HaHMs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JABMKEHUHU KaK croco0e CyIECTBOBAHMS MAaTEepUH, 00
aTOMHO-MOJIEKYJIIPHOW TEOpUU CTPOECHMS BELIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUHA HPHUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHME pa3jinyaTh SBICHUS IIO
OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JTaHHOE (pu3mueckoe
SBJICHHE; YMEHHE PACIIO3HABATH MPOSBICHUE M3YUYCHHBIX (PU3NYECKHUX SBICHUN B OKpPY’KAIOIIEM MHDE,

BBIACIIAA UX CYIICCTBCHHBIC CBOMCTBa (HpI/ISHaKI/I)

Brnagenne ocHOBaMU MOHSATHITHOTO ammapaTa U CHMBOJHYECKOTO sI3bIKa (DH3UKU M MCTIOIH30BAHUE WX
JUTSL pelieHus] y4eOHBIX 3aJa4, YMEHHE XapaKTepU30BaTh CBONCTBA Tei, (DU3UYECKHE SBICHHUS U

MponeCCChl, UCIIOJIB3Y (bYHZ[aMCHTaHLHBIG 1 OMIIMPUYICCKUC 3aKOHBIL

YMeHnne OIHCHIBAThH HN3YUYCHHBIC CBOMCTBA TE€I H q)HSI/I‘IGCKI/IG ABJICHUSA, HCIOJb3Yid (1)H31/I‘-I€CKI/IC

BCJINYHHBI




Brnagenne ocHOBaMH METOJJOB HAyYHOTO MMO3HAHUS C YYETOM COOJIIOJICHUS TPaBU 0€30MacHOro Tpya:
HaOmoieHne GU3NYECKUX SBICHUN:

YMEHHE CaMOCTOSITEIbHO COOUpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U3 IAHHOTO Habopa 000pyI0BaHUS
M0 UHCTPYKIIUHU, OTUCHIBATH XOJI OTBITA M 3aIHCHIBAThH €T0 PE3yIbTaThl, POPMYITHUPOBATH BHIBOIBL;
MIPOBEJICHUE MPAMBIX U KOCBEHHBIX U3MEPEHHM (PU3NUECKUX BETUUYMH: YMEHUE IIAHUPOBATh U3MEPEHHSI,
CaMOCTOSITENIBHO COOMpAaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY [0 HMHCTPYKIMM, BBIYUCISTH 3HAYCHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH IMOITYUYEHHBIC PE3YIbTAThl ¢ YUYETOM 3aJlaHHOW IMOTPEHTHOCTH PE3yJIbTaTOB
W3MEPEHHUI;

MPOBEJICHUE  HECIOXXHBIX  AKCICPUMEHTAIBHBIX  HCCIEJOBAaHUN;  CaMOCTOSATEIBLHO  COOMpATH
IKCIIEPUMEHTAIFHYI0 YCTAHOBKY ¥ TIPOBOAWTH UCCIICIOBAaHUE TI0 WHCTPYKIUHU, MPEICTABIATH
MOJTyYEHHBIC 3aBUCUMOCTH (DU3UYECKHX BEJIMYMH B BHJIE TAOJIUI] U TPpaUKOB, YUUTHIBATH ITOTPEITHOCTH,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCJICAOBAHUA

[TonnMmaHue XapaKTepHBIX CBOMCTB (PM3MYECKUX Mojeleil (MaTepuaiabHas TOuKa, aOCOJIOTHO TBEPAOE
TEJI0, MOJIENIN CTPOCHHUs Ta30B, KUJIKOCTEH M TBEPIBIX TeJl, IJIAHETapHAas MOJEIb aTOMa, HYKJIOHHAs

MOJI€SIb aTOMHOTO sI/Ipa) U YMEHHUE IPUMEHATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOLIECCOB

YMmenue oOBACHATH (PU3HUECKHE TMPOILIECCHl M CBOMCTBAa Tell, B TOM 4YHCIE U B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH, BBIABIISATH NPUYMHHO-CIEICTBEHHBIE CBSI3U U
CTPOUTHh OOBSICHEHHE C OMOPONM HAa M3YUYEHHBIC CBOMCTBA (DPM3MUECKUX SBICHHUH, (PU3MUECKHE 3aKOHBI,

3aKOHOMECPHOCTH U MOJCIIN

YMmenue pemiath pacu€THble 3ajaud (Ha 0asze 2 — 3 ypaBHEHHMii), MUCHOJB3ysS 3aKOHBI U (HOPMYIIbI,
CBA3BIBAIOIIME (PU3NUECKUE BEJIMUYMHBI, B YACTHOCTH, 3aIIMCHIBATh KPAaTKOE YCIOBUE 3a/layM, BBIABIATH

HEOCTAIOIME JIaHHbIEe, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIs €€ PelIeHUs], UCII0Ib30BaTh




CIIpaBOYHBIC IOAaHHBIC, IPOBOJUTH paC‘-IéTbI U OLCHUBATH PCAIUCTUYHOCTH IIOJTYYCHHOI'0 3HAYCHUA
(I)I/IBI/I‘{CCKOI\/'I BCJIMYNHBI; YMCHHUC ONPCACIATH Pa3MCPHOCTb (bI/ISI/IQCCKOI‘/’I BCJIIMYHNHEI, HOHy‘-ICHHOfI npu

PELLICHUH 3a/1a4u

YmMmenue XapaKTCPU30BaTh IMMPUHIUIIBL Il@flCTBI/I?I TEXHUYCCKHUX YCTPOfICTB, B TOM YHCJIE€ OBITOBBIX
HpI/IGOpOB, U TOPOMBIIUICHHBIX TCXHOJOTMYCCKUX IMPOHCCCOB IO HUX OIMMCAHUIO, HUCIIOJIB3YySA 3HAHUA O

CBOMCTBaX (PU3UYECKHX SIBICHUI U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHne Hucnonb30BaTh 3HAHUA O (DU3MUECKHUX SIBICHHUAX B IMOBCEAHEBHOW KHU3HHM JUIsl 0OecreyeHHs
0€30MacCHOCTH TpY OOpaIIeHNU ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU YCTPOHCTBaMH, COXpaHEHUS
30pPOBbsI U COOJIOAEHHUS HOPM SKOJOTMYECKOTO IIOBEIEHHS B OKpYXaoLleH cpele; MOHUMaHHE
HEOOXOJMMOCTH  NPUMEHEHUS JOCTIDKCHMH (U3MKM W TEXHOJNOTHH JUIi  palloHAJIbHOTO

MpUPOAOII0JIb30BAHUA

11

OneIT moWCKa, mpeoOpa3oBaHUS M TPEIACTABICHHUS HWHPOpMAIUU (DU3MUECKOTO COJEpKaHUS C
UCTIOJIb30BaHNEM MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHUI; YMEHUE OIICHUBAThH JJOCTOBEPHOCTh
MOJy4eHHOW MH(OpPMAIIMM HA OCHOBE MMEIOIIMXCS 3HAHUU M JTOTOJHUTEIHHBIX MCTOYHUKOB; YMEHHE
UCTIOJIb30BATh TPH BBIMOJHCHUN YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (GU3HUYECKOTO
coJiepKaHMs, CIIPAaBOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BlazeHHe Oa30BBHIMH HaBBIKAMH
npeoOpa3oBanus HH(GOPMAILIUY U3 OJTHON 3HAKOBOI CHCTEMBI B IPYTYH0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE

IMNUCbMCHHBIC U YCTHBIC COOGH.[GHI/IH Ha OCHOBC I/IH(bOpMaI_II/II/I 13 HCCKOJIBKMX UCTOYHHMKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
1.1 Mexanudeckoe aBuxeHue. Matepuanpnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD JABUKCHUS
12 PaBHOMepHOE U HEpaBHOMEpPHOE ABIKeHHE. CpeHsis cKopocTh. Dopmyia 11 BEIYUCICHUS CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOG HpHMOHHHeﬁHOe JABHUKCHUC. 3aBUCUMOCTD KOOpJAuHAThl TCJIa OT BPEMCHHU B ClIydaC pPaBHOMCPHOI'O
MPSIMOJIMHETHOTO IBM)KECHMUS:
13 () =x,+vt
['paduky 3aBUCUMOCTH OT BPEMEHH JUIsI MPOEKIUU CKOPOCTH, MPOEKIUH IEPEeMEIICHUs, IyTH, KOOPAWHATHI NpPH
PaBHOMCPHOM HpﬂMOHHHeﬁHOM ABHUKCHUUN
3aBUCHUMOCTD KOOpAHWHATHI T€JIa OT BpECMCHHU B CJIy4a€ paBHOYCKOPCHHOI'O HpHMOHHHCﬁHOFO JBUXCHUA .
EQ
Sl =vp #l+ay* =
1.4 D= Vo, 1485 5
@opMynbl s OPOEKIUH IEePEMENICHUs, MPOEKIMH CKOPOCTH M MPOEKIHMH YCKOPEHHsI IPU PAaBHOYCKOPEHHOM
HpﬂMOJ’IHHCfIHOM JOBHUKCHUU:




rpa(l)I/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JId HPOCKIHUHN YCKOPCHUA, IPOCKHOHUNU CKOPOCTH, IMPOCKIHU TICPEMCUICHU,

KOOPAUHATLI ITPU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JBHXXCHHUH

CBO6OILHOC maacHHUC. cDO]Z)MYJ'H:I, OIIMCBIBAIOIINC CBO60I[HO€ nmaaCHUE TeEjla MO0 BEPTUKAIIN (I[BI/I)KCHI/IC TCJIa BHU3 HWIH

1.5 BBEPX OTHOCHUTEJIBHO MOBEPXHOCTHU 3emuin). I'pauku 3aBUCUMOCTH OT BPEMEHM JAJISl NMPOEKLUHU YCKOPEHHUs, MPOEKLUU
CKOPOCTHU U KOOPJAHUHATHI ITPH CBO6OI[HOM IMaACHUM TCJIa 110 BEPTHUKAIIN
CKOpOCTB PABHOMCPHOI'O ABUKCHHA TCJIA 11O OKPYIKHOCTH. HaHpaBJ'ICHI/Ie CKOpPOCTH.
®opmyna 1715 BBIYUCICHUSI CKOPOCTH Yepe3 pauyC OKPY>KHOCTH U IEpUOJT OOpaleHus:
_InR
T
[enTpocTpemuTenbHoe yckopeHue. HampaBieHue UEHTPOCTPEMHUTENBHOTO yckopeHus. Dopmyna il BBIYUCICHHS
YCKOpEHHUS:
1.6
2
q =Y
T R

®opmyna, cBsI3bIBaIOIIas MEPUOJ] U YACTOTY OOpaleHUS:

Vo= ?




Macca. IImoTHOCTB BCIIICCTBA. d)opMyna JJI1 BBIYUCJICHUS IIJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas ¢pusnueckas BenuyrHa. ClioKeHHe CUIT
1.9 SIBnenune nnepnuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:
1.10 F=m-a

CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHHUS Tella U BEKTOPa CHIIBL, ISHCTBYIONIEH Ha TEJIO

B3aumopericteue ten. Tpernit 3akoH HeroToHa:

Frg=-F

TpeHI/Ie IIOKOs U TPECHUC CKOJIBKCHHUA. <DopMyJ1a JJIs1 BBIYUCIICHUA MOAYJISA CUJIBI TPEHUA CKOJIBKCHHA

F_—u.N
1.12 =~ H

1.13 Hedopmarnus tena. Yupyrue u Heynpyrue aedopmaiui. 3akoH ynpyroit nedopmaruu (3akon ['yka):




F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -mMm,
F=g. L1 2
1.14 R
Cwiia TsbkecTd. Y CKOpeHUe CBOOOHOTO TIaCHUSI.
dopmyita 711 BRIYUCICHHSI CHITBI TSHKECTH BOJIM3M MOBepxXHOCTH 3emiu: F = mg.

JBxenue maneT Bokpyr Comnina. [lepBas kocMuueckasi ckopocts. HeBecoMOCTh U eperpy3ku

HNmnynbc Tena — BeKTOpHas pu3nyeckas BeJIMYMHa.
1.15 P=mi

Nmnyinbe cucremsl Tei. M3menenune umiynbsca. IMynbc Cuiibl

3aKkoH COXpPaHCHUA UMITYJIbCA IJIA 3aMKHYTOI71 CHCTCMBI TCJI:
1.16 D=y +m, U, =const

PeaxkTtuBHOE IBMKEHNE

Mexannueckas padota. @opMmyiia it BEIYUCICHUS PAOOTHI CUITBL:

A=FFoosc

1.17 Mexannueckasg MOIIHOCTE:

n=4
I




1.18

Kunernueckas u MOTCHIUMAJIbHAA SHEPI'UsL. (DOpMy.]'Ia JJI1 BBIYMCIICHUS KHHETHYCCKOU OHEPIHUH:

Hﬁ')z
Be=y

Teopema o kuHeTH4ecKkou sHeprun. Gopmyna AJIsd BBIYUCICHUS TOTEHIIMAIBHON YHEPTUH TEJIA, IIOIHATOIO

Hag 3eMIIeii:

E,=mgh

1.19

Mexanu4deckasi SHEPTUsl:
E=E;+E »

3aKOH COXpaHEHMsI MeXaHNUeCKol aHeprun. @opmyria 71 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE
cui TpeHus: £ = const.

HpeBpameHI/Ie MEXaHU4YEeCKOH OHCPIUuM 1IpU HAJIMYUU CHIIBI TPCHUS.

1.20

[TpocTeie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cunbl: M - Fl.

YcnoBue paBHOBECHUA pblyara:
M +M, +..=0

[TonBwxkHBIN 1 HeoABMXKHBIN O0510KU. KTl mpocThIX MEXaHU3MOB,




n= Anonesnas
‘A'Sa.I]_‘:EHH

1.21

aBnenue TBEpIOTO TENA.
dopmya 711 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tea:

_F
P=-

JlaBnenue raza. ATMmocdepHoe aBieHuUE.

['uapocTaTudeckoe 1aBJieHUE BHYTPH JKUIKOCTH.

dopMyita 11 BBIYMCICHUS JaBJICHNS BHYTPH KHJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akon Apxumena. Dopmyna s ONPEACIICHHS BBITAIKUBAIONICH CHIIBI, JEHUCTBYIOIIEH Ha TeJo, MOTPYKEHHOE B

KUIOKOCTHh UJIA ras.
F A = ng

YcnoBue nmaBanus Tena. IlmaBanme CYJ0OB M BO3yXOILIaBaAHUEC

1.24

Mexanndeckue KojeOaHus. AMHJ'II/ITy,Ha, nepuoa M 4acTtoTa KOJIEOAHUH. d)opMyna, CBA3bIBAIOIIAA 4YaCTOTY U IICPUOI

KOJIeOaHUIt:




1.25

MaremaTrueckuii 1 Ipy>KUHHBIN MasTHUKU. [IpeBparienue 3Hepruu npu KouedaTeIbHOM JIBUKCHUU

1.26

3aryxatomue kojebanusi. BeinyxaeHnbie konedanus. Pesonanc

1.27

Mexannyeckue BosHbL. [IpoonpHbIe U TIONepedHble BOIHBI. J[JI1HA BOJTHBI M CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTb U BbICcOTa 3ByKa. OTpa)keHHe 3ByKOBOM BOJIHBI HA TpaHULE ABYX cpell. Hdpa3Byk U yabTpa3ByK

1.29

Ipaxmuuyeckue pabomwl

W3mepenue cpenHedl IJIOTHOCTH BEIIECTBA; apXMUMEIOBOM CHIIBI, KECTKOCTH TMPYXKHUHBI, KoddduiMeHTta TpeHUs
CKOJIbKEHUST; pabOThl CHIIBI TPEHHMSI, CHUJIBl YIIPYTOCTH; CPEeIHEN CKOPOCTH IBHKEHHS OpycKa MO HAKIOHHOW TUIOCKOCTH;
YCKOpEHHsT OpycKa MpH JBMXKCHUH [0 HAKIIOHHOW IUIOCKOCTH, YacTOThI M IEpPHOJa KOJCOAHHH MaTeMaTHYSCKOTO
MasTHUKA; YaCTOThI M MEPHOJIa KOJCOaHUH NMPYKMHHOTO MasTHUKA, MOMEHTa CHJIbI, ICHCTBYIOIIET0 Ha pblyar; paboThl
CHJIBI YIIPYTOCTH TPHU MOJABEME IPy3a ¢ IOMOIIBIO HEMOABMKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MPHU MOIBEME Tpy3a ¢
IMOMOIIBIO MTOABMKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEJOBOM CHIIBI OT 00BEMa TOTPYKEHHOH YacTH TeJla M OT IUIOTHOCTH JKUIKOCTH,
HE3aBHCHMOCTH BBITAJIKUBAOIIEH CHJIBI OT MAaCCHI TEJIa; CUJIBI TPSHHSI CKOJIBKCHUS OT CHJIBI HOPMAJILHOTO JIABJICHUS U OT
poJia TOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOZHUKAIOIICH B MPYKUHE, OT CTENICHH JiehopMariiu MpyKUHBL;, YCKOPEHUs Opycka
OT yIJIa HAKJIOHA HAIpPaBISIONIEH; mepuoja (4acToThl) KOJeOAaHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH, TEpHOAA
Koe0aHui TPY>XKMHHOTO MasTHHKA OT MAacChl Tpy3a U JKECTKOCTH MPY>KUHBI, UCCIEIOBaHUE HE3aBUCHMOCTH TEPHOIA

KOJICOaHUI HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBKEHUS C Pa3IUYHBIMU CKOPOCTSAMM B JKMBOM M HEXUBOW INpupoe,
JIECTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIUBBI U OTJIMBBI, ABMKEHHUE IIIaHET CONHEYHOU CUCTEMBI, pEaKTHBHOE

ABMIKCHUC JKMBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIUAHUC aTMOC(I)epHOFO JaBJICHUSA Ha JKHBOM OpraHusm,




IIJ1aBaHUuC pr6, BOCIIPHUATUC 3BYKOB JKUBOTHBIMU, 3EMJICTPACCHUC, celicMHUYeCcKHe BOJIHbI, IYHaMH, 5XO0O

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJOXKCHUA, PACCTOAHUA W YCKOPCHUA, TUHAMOMCTpP, MOAIIMWITHHUKH,

PaKeThl, pblyar, HOI[BI/DKHI)II\/JI u HGHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IIPOCThIC MCXAaHWU3MblI B 6I>ITy,

131 COOOIIAOIINECS COCYIbI, YCTPOMCTBO BOJOIPOBOAA, THUAPABIUYECCKHA TIpecc, MaHOMETp, Oapomerp, BBICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMOJIL30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUU CTPOECHMs BelecTBa. Mojenu TBEPAOro, KHUAKOTO U
' razoo0pa3Horo coctosiHui BemectBa. Kpucraminueckue u amopgHsbie Tena
2.2 JIBuxenue yactuil BemiecTBa. CBs3b CKOPOCTHU ABMXKEHHUS YacTUIl ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, nuddysus
2.3 CmaurBaHuE U KallWUISIPHBIE SBJICHUS
24 TeroBoe pacIMpeHHe U CxKaTHE
2.5 TemnnoBoe paBHOBeCHE
2.6 BuyTtpennss sneprus. Pabora u Teronepeaava Kak crocoObl K3BMEHEHHS! BHYTPEHHEH SHEPTUU
2.7 Bunpl Tenonepenaun: TemIONPOBOJHOCTb, KOHBEKLIUS, U3JIyUYEHUE
HarpeBanue u oxnaxaenue tei. KonudectBo TemioThl. Y iefibHas TEMIOEMKOCTD:
2.8 Q:mn[fz—fl]
3aKOH COXpaHEHHs SHEPTUU B TETUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro 0anaHca:
2.9

O +0G, +..=0




Ncnapenne m xonaeHcauus. M3MeHeHHMEe BHYTPEHHEW HSHEpPIMM B IPOLECCE MCHApEeHMs W KOHJeHcauuu. Kurenwe

2.10 XKHUJIKOCTH. Y JIeIbHas TeryioTa napoobpasoBanus: L = O/m
2.11 Brnaxnocts Bo3iyxa
[InaBnenue u kpuctamwn3anus. Mi3aMeHenue BHyTpeHHEH SHEPTUH MPH TIABICHUH M KPUCTAJUIM3AMK. Y IelbHAsl TeIIoTa
TUTaBJICHUS:
2.12 0
A==
m
513 BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y AelbHas TEIUIOTa CrOpaHus TOIUBa: g = O/m
2.14 [Tpunuumne padots! TernoBbix Asurareneil. KI1J| TerioBoro npurarens
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEMTOEMKOCTH METAITTMYECKOT0 HMIMH/IPA; KOJIMYECTBA TEIUIOTHI, MOJyY€HHOT0 BOJIOM KOMHATHOMN
515 TeMIeparypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO OMYLIEH HArpeThlii IMJIMHAP; KOJWYECTBA TEIUIOThI, OTAAHHOTO
HarpeThiM ILWIMHIPOM, IOC]IE OIyCKaHUs €ro B BOJY KOMHATHOW TeMIIepaTyphl; OTHOCUTEIbHON BIIAXKHOCTU BO3/yXa;
YAEIbHOM TEIJIOTHI IUIaBleHus Jbjaa. VccnenoBaHue N3MEHEHUs! TEMIIEPATypbl BOJIbI IPU Pa3IMUHBIX YCIOBUSX; SBICHUS
TEI1I000MEHa ITPU CMEUIMBAHUM XOJIOIHOM U TOpsiuel BO/bI; IpoLiecca UCTIapEHMSI
516 Qu3suueckue sA671eHUs @ NpupoOe: TTIOBEPXHOCTHOE HATSKEHHUE U KalUJUIIPHBIE SBJICHUS B IPUPOJIE, KPUCTAJUIbI B IPUPOJIE,
usnydyenue ColHIla, 3aMep3aHre BOJ0EMOB, MOPCKHUE Opu3bl; 00pa3oBaHKE pOCHI, TyMaHa, HHEs, CHeTa
2.17 Texnuueckue ycmpotucmea: KaNWUISIPbl, MPUMEPHI HCIOJIb30BAHUS KPUCTAJIOB, JKUIAKOCTHBIA TEPMOMETpP, AaTUUK




TEMIICpATypbl, TCPMOC, CHUCTECMa OTOIUICHUA OOMOB, TUIPOMCTPBI, IICUXPOMCTP, IapoBas Typ61/1Ha, JABHUI'aTCJIb

BHYTPEHHETO CrOpaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpuzanus Tel. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

3.2 B3aunmopeiicTBue 3apsikeHHbIX Tell. 3akoH Kyiona

33 3aKOH COXpaHEHMS IEKTPUUECKOro 3apsiia

34 Onextpuueckoe mnosie. Hanmpspk€HHOCTH 3nekTpuueckoro mnosist. [IpuHIUN cynepno3uumu 3JIEKTpUUEcKUX moJjied (Ha
KaueCTBEHHOM YPOBHE)

35 Hocurenu snektpuueckux 3apsaoB. JleMCTBUE SJIEKTPUYECKOTO IO Ha JJIEKTpudeckue 3apsapl. [IpoBonHMKM U
JUAIIEKTPUKU
[TocTostHHBIN 3neKTpUYeCKUid TOK. JleicTBuUs anekTpudeckoro Toka. Cuna Toka. Hanpsxenne.
I=q/t, U= A/

3.6 4 1
DNEeKTpUUECKOe CONPOTUBIIEHHUE. Y JIENIbHOE JIEKTPUUECKOE COITPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma ju1st yuacTka anekrpudeckoit nenu: / = U/R

3.9 ITocnenoBarenbHOE COEIMHEHUE POBOJHUKOB:




HapaHHeJILHoe COCAUHCHHUC ITPOBOJHUKOB paBHOTO COIIPOTUBJICHUA

U=U;I=1+I;R=2.

2

CwmenranHbie COeAMHEHUS TPOBOTHUKOB

PaboTa 1 MmomHOCTE 3nekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon J[xoyns — Jlenmna:
3.11 O= I’ Rt
3.12 OmnbiT OpcTeaa. MarHuTHoE 1oJIe PSIMOTO MPOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOW WHIYKIIUU
3.13 MarauTHOe 1oJIe MOCTOSHHOT0 MarauTa. B3anmoielicTBre ITOCTOSTHHBIX MATHUTOB
3.14 JleiicTBME MAarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM
3.15 Oneitel @apanest. SABneHne 351eKTpoMarHuTHON MHAyKuuu. [Ipasuno Jlenna
Ipaxmuuyeckue pabomwl
H3mepeHue 3IEKTPUYECKOTO COMPOTHUBICHUS PE3UCTOPA; MOIIMHOCTH JJIEKTPUYECKOTO TOKA; PabOThI AIIEKTPUUYECKOTO
TOKa.
3.16

HccnegoBanue 3aBUCHUMOCTH CHIIBI TOK4, BO3HHUKAOUICTO B IIPOBOAHUKE (pe3I/ICTOpH, JIaMl'IO"IKa), OT HAIIPSPKCHUSA Ha

KOHIaX MPOBOAHHKA; 3aBUCHUMOCTHU COIIPOTUBJIICHHUA OT JJIMHBI IMPOBOJAHUKA, IUIOMIAAW €T0 IIONCPEYHOIO CCUCHUA U

YACIBbHOI'O COITPOTUBJICHHA.




HpOBepKa npaBujia JJisd 3JICKTPUICCKOr0 HANPSKCHUA IPHU TOCICAOBATCIIBHOM COCANMHCHUN ITPOBOAHWKOB; ITpaBujia JJIA

CHJIBI DJICKTPHUYCCKOI'O TOKA IPpH MMapauICIIbHOM COCAUHCHHUU ITPOBOJHUKOB (pC3I/ICTOpLI n naMnqua)

Duszuueckue 61eHUs 8 npupode: SJICKTPHUUCCKUC SBJICHHS B aTMOC(bepe, QJICKTPHUYCCTBO XUBBIX OPraHnu3MOB, MAarHUTHOC

317 noJie 3emitu, aperid MOoIFCOB, pOITb MATHUTHOTO TOJIS sl )KU3HU Ha 3eMiie, TIOJISIPHOE CHSTHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIEPMETp, BOJIBTMETP, pEeoCcTaT, CUYETUYHUK DIIEKTPUUYECKOW OSHEPTHUH,
3.18 AJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHl (IPUMEpPHI), 3IEKTPUUYECKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHuUT, 3JIEKTPOJBUTATEIb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOT'O TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBL. [1IKkana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mozaens cBerta. [IpsiMmonHelHOE pacipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxeHus cBeta. [Tnockoe 3epkano
3.22 ITpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHS CBETA
3.23 Hucniepcusi cBeta
3.24 Jlunza. Xox myueit B muH3e. POKYCHOE pacCTOsTHUE JIMH3BL. Ontuyeckas cwia JuH3el: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckre npuoopsl
Ipaxmuueckue pabomoi
#iHPart##lI3aMepeHne ONTHYECKONW CHUIIBI cOOMparomeld TUH3bI; (DOKYCHOTO paccTosiHUS coOuparomei JHUH3bL (110
CBOWCTBY paBEHCTBA pa3MepOB MpeiMeTa U U300paXKeHHs, KOrjia MpeIMeT paclojokKeH B IBOIHOM (oKyce), moKa3aTes
3.26 IIPEJIOMIIEHUS CTEKIIA.

#iHPar###llccnenoBanne CBOMCTBa W300pa)KEHHsI, IOJYYEHHOTO C TOMOIIBI0 COOMpAroe IUH3bI; HM3MEHEHHS
(OKYCHOT'O PAacCTOSIHUS JIBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yTIJia MPEIOMJICHHSI CBETOBOTO JIyda OT YIJia TaJIeHUs Ha

T'paHUIEC «BO3AYX — CTCKIIO»




Qusuueckue aenenuss 6 npupode.: 3atMenust Connua u JIyHbl, 1[BeTa Tel, ONTHYECKHE SIBICHUS B aTMocdepe (IBeT Heba,

327 pedpaxius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea.: 049KH, IEPUCKOII, (OTOATTIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA

4.1 PanuoaktuBHOCTE. Anb(ha-, Oeta-, raMmma-u3nyuenus. Peakuuu anbga-u Oeta-pacnana

4.2 OmnsiTel Pe3epdopaa no paccesnuto anbda-gactui. [InanerapHas mogens atoma

4.3 CocraB aTOMHOT0 siipa. M30Tons!

4.4 [Tepuon momypacmnaja aTOMHBIX SIIEP

4.5 SAnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsiA0BOTO U MACCOBOTO YHCEN

16 Qu3suueckue A61eHUs 6 npupode. €CTECTBEHHBIN paTuOaKTUBHBIA (POH, KOCMUYECKHE JTy4H, PaJUOAKTHUBHOE HU3IIy4YCHUE
' MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAAHMOAKTUBHBIX U3TyUYEHUN Ha OpraHU3M YelIOBEKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHANBUAYAIbHBIN 103UMETp, Kamepa BuiabcoHa, siaepHas sHepreTuka
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