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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3zoBaHUs
COCTaBJIcHa Ha OCHOBE TOJIOKEHUW M TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (penepanbHOI pabouei MporpaMMbl BOCTIUTAHUS U
Konnenuuu npenopaBanust yue6GHoro npenmera «Ou3nkay.

ConepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TIpPaMOTHOCTH OOyYaloOmMMXCSI M OpraHu3aluio HU3y4eHUs
GU3NKKN Ha NEATEIHHOCTHOW OCHOBE. B mporpamMme mo (u3HMKE yYHTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAaKKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111€eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uKe ycTaHABIMBAET paclpe/eieHne yueOHOro Mmarepuana
1o rogaM oOyueHwus (1o Kjaccam), MpejjiaracT MPUMEPHYIO TOCIEeI0BATEIBHOCTD
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaromuxcs.

[Iporpamma mno ¢u3uke pa3paboTaHa C ILEJIbI0 OKa3aHHs METOJUYECKOU
MIOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl 10 Y4eOHOMY TIPEIMETY .

®dusurka SBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SIBJICHUM, W3y4YaeMbIX XUMHEH, Ouoyiorued, acTtpoHOMUer U (HU3NYECKOU
reorpaduedi, BHOCHT BKJaJd B €CTECTBEHHOHAYYHYIO KAapTUHY  MHpA,
PEeNIOCTaBIsIeT HamOoJee SCHbIE O00pas3lbl MPUMEHEHHUS HAYyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOC00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType 0OOIIero
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCJIEAOBAHUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  HCIOJB30BaTh  HAyYHBIE
JI0KA3aTeNbCTBA VISl TOJyUYEHUSI BBIBOJIOB.

[lenn wusyueHus (PuU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu npenoaaBaHus ydyeOHoro npeamera «®Duszukay B
oOpasoBarenbHbIX opraHusanusx Poccuiickoii ®Deaepanuu, peaU3yOIINX
OCHOBHBIE  00IIe00pa3oBaTENbHBIE MPOrPAMMBI, YTBEPKACHHOW pElICHUEM



Kosnernn MunmcrepetBa npocserienus: Poccuiickoit @enepanuu (IpoTokoi oT 3
nexaopst 2019 r. Ne [TK4gH).
Heau uzyyeHust GU3NKHU:

NPUOOPETCHUE HWHTEpPeca W CTPEMIICHHS OOYyYalolmuXcs K HaydHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHHSIM,;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH,
dbopMHupoBaHUE TIPEACTABICHUN O PO (DU3UKH [JIST PAa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poecCHOHATBLHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
TanbHEHIIIeMy 00YYCHHUIO B 3TOM HalpaBJICHUH.

JIoCTHKeHHE 3TUX IIeNield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01iero 06pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHUHU BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

OpUOOPETEHNE YMEHUN ONMMCHIBATH U OOBACHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pEIICHHUs] TMPOCTEUIINX pacyETHBIX 3a7ad C
UCIIOJIb30BaHUEM buznuecKkux MojIeTeH, TBOPYECKUX u
IPaKTHKOOPHEHTHPOBAHHBIX 33134,

pa3BHUTHE YMEHUN HAOIIOMATh MPUPOIHBIC SBJICHUS U BBITIONHATH OTBITHI,
JabopaTopHble  pabOTBl M AIKCIICPUMEHTAIbHBIC  HCCIICIOBAHHUS C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB,;

OCBOEHHE MPUEMOB paboThl ¢ MHMOpMaLUe (HU3UIECKOTO COJEpKAHUS,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKH, aHATH3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITNH,

3HAKOMCTBO cO cdhepaMu podheCCHOHAIBHON JAeATeILHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKECHUSX (PU3UICCKON HAYKH.

Ha wmsyuenue ¢usuku (06a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henemio), B 8
Ki1acce — 68 wacoB (2 vaca B Heneno), B 9 kiacce — 102 vaca (3 vaca B Hesielio).

[Ipennaraemsplii B mporpamMMe mo (pu3uke mepedeHsb J1abopaToOpHBIX PadoT H
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, yUYUTENb JIeJaeT BRIOOp MPOBeACHUs



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEN
oOy4Jaronuxcsi, CIMCKa 3KCIEPUMEHTAIBHBIX 3aJaHuil, IpeIIaraéMblx B paMKax
OCHOBHOT0 rOCYJapCTBEHHOT'0 3K3aMeHa Mo (U3HKe.



COILEPKAHUE OBYUYEHUASA
7 KJIACC

Pa3znen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKONIIEr0o MUPA.

®usuka — Hayka O mpupoxe. SBieHus npupoasl. Ouznueckue SIBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue Quanyeckux BelWYUH. Du3nuecKue
npudopsl. [lorpemnocTs n3mepennii. MexxayHapoHasi CUCTeMa €MHHII.

Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKd H3y4YalOT MPHUPOY.
EcTecTBeHHOHAYUYHBII METOJl TO3HAHUA: HAOJIIOJEHHE, TIOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmroaeMoro sipieHus. Onucanne PU3NYeCKUX SBJICHUHN C TTOMOIIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBIICHUSL.
2. @usnyueckue MpuOOPHI U MPONEaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue NEHbI AeEHUS IIKATbl U3MEPUTEIBHOTO MPUOOpa.
N3mepenune paccToaHu.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEIa.
Onpenenenue pasMepoB MajbIX TEN.
N3mepenue temreparypsl NpU IMOMOIIHA KUIAKOCTHOTO TEPMOMETpPA M
JaTYUKA TEMIIEPATYPHI.
6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NANBHOCTH MOJETA
apuka, MymeHHOT0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BHICOTA
MyCKa.

Pasnen 2. [lepBoHayajibHbIe CBeIeHHUsI 0 CTPOEHHH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3mepbl. OIMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILLIECTBA.

JBmkeHne wyactuil BemecTBa. CBSA3b CKOPOCTH JBHXKEHUS YaCcTHUI[ C
TemriepaTypoii. bpoyHoBckoe mBwxkenue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA. IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbpl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTammuyeckux) Tel. B3auMOCBS3b MEXKIY CBOWCTBAMH BEIICCTB B Pa3sHBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaGmrogenne OpOyHOBCKOTO IBMXKECHHS.
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2. HaOmronenue muddysum.
3. HaOmronenune  sBiieHHH,  OOBACHSIONIMXCS ~ NPUTSKEHUEM  WJIU
OTTAJIKMBAHUEM YACTUII BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OneHka jguamMeTpa aroMa METOJAOM psaoB  (C  HCHOJIb30BaHUEM

dororpaduii).

2. OmbITH O HAOMIOACHUIO TEIIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbITEI IO OOHAPYKEHUIO JCHCTBHUS CHUI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3anMoAecTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBWKEHHH. Pacuér nmyTtu u
BPEMEHHU JIBUKEHUS.

SIBneHue wWHepIUU. 3aKOH MHEpUMH. B3aumonaeilcTBuUE Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00bEMa BelecTna.

Cuta kak xapakTepucTuka B3auMmozencTBus Ten. Cuila ynpyroctTd M 3aKOH
I'yka. 3Mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHHS U CHJIA
TskecTd. Chlla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HalpaBJIEHHBIX MO OJHOW mpsiMou. PaBHOnelcTByromas cui. Cuina TpeHHUs.
TpeHue CKOJIbKEHHS U TPeHUE MOKosA. TpeHre B IpUPOJIE U TEXHUKE.

Hemoncmpauuu.

Halnronenue MmexaHM4eckoro ABM>KEHUS Tela.

N3mepenne cKopoCcTy MPSMOIUHEHHOTO JABUKEHUS.

HaGnronenue siBneHust MHEPIUH.

Halnronenne n3MeHeHnsi CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEN.

CrioxeHune Cuil, HalpaBJICHHBIX 110 OJHOU MPSAMO.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenereHrne CKOPOCTH PaBHOMEPHOTO JBMXKCHHS (IIapyuKa B KHJIKOCTH,
MOJICITH DJICKTPUYECKOTO aBTOMOOHIIS M TaK Jlajee).

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJbXKEHHUS OpycKa WM IIapuKa IIo
HAKJIOHHOW TIJIOCKOCTH.

3. OmnpezaeneHue MIOTHOCTH TBEPAOTO Tea.
OnbITEI, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTh pacTsokeHus (medopmarmn)
MPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3oB.
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HaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTbh JaBJEHUS raza oT o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMHU TEJIAMH, JKUIKOCTAMH M Tasamu. 3akoH Ilackaia. IIHeBMatmueckue
MalIHbl. 3aBUCUMOCTh JAaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napanokc. Coobaromuecs cocyasl. [ napaBinyeckue MexaHU3MBbl.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHBI CcyniecTBOBaHUS
BO3MyIIHONW 000mouku 3emau. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHns aTMOc(hepHOTo TaBJICHHUS.

JlelicTBHE )KUAKOCTH U ra3a Ha MOIPyKEHHOE B HUX TeJO. BrITankuaromas
(apxumenoBa) cuita. 3akon Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

© g~ w D

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPaTypHhI.

[lepenaua naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecs: CoCy/ibl.

I'mppasnuyeckunii mpecc.

[IposiBneHue neicTBust aTMOCHEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJIa U TUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJKOCTH.
YcioBue miaBaHus TEN. IUIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIEHHUSI TVIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE 0T 00bEMa NOrpyKEHHOMN B
YKUAJIKOCTh YaCTH TeNa.

OnpeneneHue  BBITAJKMBAIOMIEH  CUJIBI, JICUCTBYIOLIEH HA  TeJoO,
IIOrPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIIKMBAIOIIEH CHJIBI,
JEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KoncTpynpoBanne apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKH U
OIIpEeNICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. DHEPrus.

MexaHnnueckast pabota. MOIIIHOCT.

IIpocTeie MexaHM3MBI. pbluar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. l[lpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanunsmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprus. KuHeTMueckas U IIOTEHIMAJbHAs DSHEPIHUS.
[IpeBpaiienrie 0AHOTO BUAA MEXaHUYECKON SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
SHEPTrUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Ompexaenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAILHOM ITOBEPXHOCTH.
2. HccnenoBaHue ycaoBUM PaBHOBECHS phIUara.
3. N3mepenue KII/] HaKITOHHOW IOCKOCTH.

4. W3yyeHue 3aK0Ha COXpPAHECHUSI MEXAHUUYECKOW SHEPTUH.
8 KUIIACC

Pa3nen 6. TenioBhIe sIBJICHHUS.

OCHOBHBIC TIOJOKEHUSI MOJICKYJSIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OMBITHI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdHbie Tena. OObsICHEHHE CBONMCTB Ia30B, JKHIKOCTEH H
TBEPABIX TEJI Ha OCHOBE TMOJIOKEHUH MOJIEKYJIIPHO-KUHETHYECKON TEOpUH.
CmaurBaHU€ M KaOWJUISIPHBIE ABJIEHUS. TermoBoe paciipeHue U cokaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHKECHUSA
yactull. BuyTpennsis sHeprus. CnocoObl HU3MEHEHHS] BHYTPEHHEW SHEPruu:
Teruionepeaaya u COBEPLICHUE paboTHI. Bupl TEIJIONEepEeaaun:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3JTyUYCHHUE.

KomuuectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BELIECTBA. 1e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBinenue w
OTBEPAEBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IIJIABJICHHUS.
[TapoobpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpATyphl KHUIEHUS OT aTMOChEepHOro
JIaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIJIUBA. Y IeJbHasl TeTIOTa CTOPaHUSI.

[Tpunnuner pabotel TermoBbix aBurarenei KIIJ[ TemmoBoro auraresns.
TeruioBble ABUTaTENIN U 3alIUTa OKPYKAIOLIEH CPEIBI.

3aKOH COXpPAHEHUS U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX IPOIECCAX.

Jlemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JBMXKCHHS.
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Habnronenune nuddysun.

Habnronenue siBneHui cMauMBaHUs U KAWUISIPHBIX SIBJICHUM.
Habroienue TemnoBoro paciupeHust Te.

W3meHeHne naBineHus raza npu U3MEHEHMHM OObEMa M HArpeBaHUU WIH
OXJIQXKICHUH.

[IpaBuna n3aMepeHus TeMiepaTypsl.

Buap! Terutonepenaymn.

OxJnaxk/ieHue Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUJIAMHU.

. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEUIECTB.

. Habmronenue kumnenus.

. HabmroieHne mocTossHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
13.

Mojenu TeIUIOBEIX JIBUTATEIIEH.

Jlabopamopnwie pabomul u onvimo.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSIKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel MO HAOIIOCHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPBIX TEIL.

Ornpenenenue qaBieHNs BO3IyXa B Oa/VIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro
00bEMa U HArPEBAHUS WM OXJIKICHUS.

IIpoBepka rumoTe3bl JIMHCHHON 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPHUUYECKOMN TPyOKE OT TeMIIepaTyphl.

Habnronenne wu3MeHEHHsT BHYTpPEHHEH DSHEpruM Tejla B pe3ysbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBiICHUS TEIOOOMEHA TMPU CMEINIMBAHUU XOJIOTHON H
ropsiueu BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEeThIM METAJUTMYECKUM LIWJIUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCIapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIa)KHOCTH BO3AyXa.

OnpeneneHue yaeabHOM TEMIOTHI IIaBICHUS JIbIA.

Pa3znen 7. JiaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3aums Tenl. J[Ba pona dIEKTpUUYECKHX 3apsAlaoB. B3aumopencraue
3apsDKeHHBIX  Tenn. 3akoH KynoHa (3aBHCHMOCTh  CHIIBI  B3aWMOJICHCTBHS
3apsHKEHHBIX TEJT OT BEJTMUMHBI 3aPSIIOB M PACCTOSIHUS MKy TEIIaMH).

Onektpuueckoe mnoje. Hanpsk€HHOCTH 3iekTpudeckoro mnosist. I[lpuHnwum
CYIIEPIIO3UIINH JICKTPUUCCKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsAa.

ONEeKTpUYECKUd TOK. YCIOBHSA CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
VICTOYHUKHA TOCTOSHHOTO TOKa. JICHCTBHS DIIEKTPUYECKOro TOKa (TEIIOBOE,
XHUMHUYECKOE, MArHUTHOE). DIIEKTPHUYECKUI TOK B JKUIKOCTAX U Ta3ax.

Onektpuyeckad nenb. Cuna  Toka.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHBJICHHE BemiecTBa. 3akoH Oma
st ydactka uenu. IlocnepgoBaTtenbHOE W HapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUUYECKOro ToKa. 3akoH Jxoyns—JleHua.
DneKTpUUYecKre ey U MOTpeOuTeNn 3eKTpruIeckoi suepruu B ObiTy. Kopotkoe
3aMBbIKaHHUE.

IlocTostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarnutHoe none. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4eHUe JJIs )KU3HU Ha 3eMIIe.
OmbiT  Opcrena. MarautHoe moJie  JIEKTpUYECcKoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSIHHOTO TOKAa. VICHOJIB30BaHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBneHne 3neKTpOMarHuTHOW MHAYKuU. [IpaBuio Jlenna.
DneKTporeHepaTop. Crioco0b1 ITOJTYYEHHS ANEKTPUYECKOU DHEPI'UH.
DNEeKTPOCTaHIIMKU Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DIIeKTpU3aLHS TET.
JIBa poaa 3JIEKTPUYECKHX 3apsiA0B M B3aUMOJACHCTBHE 3apPSIKEHHBIX TEIN.
Y CTpOWUCTBO U IEUCTBHUE INEKTPOCKOIIA.
OnekTpocTaTuyecKasi UHAYKIUS.
3aKOH COXPAHECHMS JICKTPUUYECKHUX 3aPSI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeWCTBHUS DNEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BBI1 paspsn.
. I3MepeHne CHITbI TOKa aMIIEPMETPOM.
. 3MepeHne 21eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTaTt u Mara3uH CONpoOTUBICHU.
. B3aumoneicTBuE IOCTOSHHBIX MArHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS IMOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHue MarHATHBIX MTOJIEN TOCTOSITHHBIX MATHUTOB.

OmneiT Opcrena.

MarsuTHoE€ 1ojie Toka. DJIEKTPOMAarHur.

JIeiiCTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

OnbiTel @apanes.

3aBUCUMOCTb HAIIPaBJIEHUS MHIYKIHMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

DIIEKTPOTE€HEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OmpITel TO HAONIOACHHWIO DJEKTPU3ANMKM TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHUH.

UccnenoBanne AeHCTBUS DIEKTPUYECKOTO TMOJS HAa TMPOBOAHUKUA H
JTUAJIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUIECKON LIETH MOCTOSIHHOTO TOKA.
N3Mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPsHKEHUS.

NccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO 4epe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro JJWHBI, IUIOLIAAX IONEPEYHOTO
CEUYEeHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSXKEHUW TPU TMOCIET0BATEIHLHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia Ajis CUIbl TOKa MPU NapaJUIeTbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHrne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISAEMON Ha
pe3ucTope.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB TIPU WX
00bEIMHEHUU U Pa3JICTICHUN.

UccnenoBanue neiicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.



17. OObITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJBl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAIpaBJICHUS TOKa B
KaTyIIKE,

18. MI3yueHue AeCTBUSA MarHUTHOTO MOJIS HA TIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AJEKTPOIBUTATENS.

20. U3mepenue KIIJl 351eKTpoABUTaTeIbHON YCTAaHOBKH.

21. OnbITBI 1O UCCIENOBAHUIO SIBIICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS M HAIPaBJICHUS HHIYKIMOHHOTO

TOKa.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe JaBWKeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHoMepHOoe npsiMonuHeENnHOe aBHKeHUE. CpenHsss 1 MIHOBEHHAs
CKOpOCTB TeJla IPU HEPAaBHOMEPHOM JIBHIKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe aBkeHue. (CBoOoaHOE
nagenue. OnbwiTel ['anuies.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JInnelHas u yriaoBas CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Tepseiit 3axkoH HeroToHa. Bropon 3akon Herotona. Tpernii 3akoH HeroToHa.
[IpyHIMT Cynepno3uLUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUSI CKOJIbXKEHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxkenue rutaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIVIEHHON OChI0 BpauleHusl. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. M3Menenne mMmiynbsca. IMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cuil TSAXKECTH, YHPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHInanbHas SHEPrusl Teia, MOJHATOTrO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM AHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaGnrogeHne MexaHMYECKOro JBHKEHHUS T€jla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHME TyTel W TPAEKTOPUH JBHKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO IBUYKEHU.
Hccnenoanne npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue ABMKeHUs Tena 1Mo OKPYKHOCTH.

Habnronenue MexaHM4ecKuX sIBICHUM, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHUU
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS T€la OT MAcChl Tela U JCHCTBYIOIIEH Ha HETO
CHUJIBI.

Habnronenue paBeHcTBa CUIT IPU B3aUMOJIEUCTBUM TEJL.

N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[Iepenaua ummyJsibca Ipu B3aMMOACHCTBUU TEIL.

[IpeoOpazoBanus S3HEPTUU MPU B3aUMOACHCTBUU TEJI.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITyJIbca IPU A0COIIOTHO YIIPYTOM B3aHMMOIEHCTBHH.
Habmoienue peakTHBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHNYECKON YHEPTHH NTPU CBOOOIHOM IaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUX)KEHUU TeJIa MO ACHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Il pa3roHa W JAJBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS IAPUKA WU TEJICHKKH.

Omnpenenenue cpenHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

OnpeneneHrne yCKOpEHHUs Telda NpPH PaBHOYCKOPEHHOM JIBMXKEHHH IIO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI. €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJTMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3P huiiieHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenre padOThl CWIBI  YINOPYroCTH TMpU MOABEME TIpy3a C
UCIIOIb30BaHUEM HEMOJIBUKHOTO U MOABUYKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3gen 9. Mexannueckue KoJ1e0aHUSA U BOJIHBI.

KonebarensHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPUOT,
4acToTa, aMIuIuTya. MatemaTuueckuil U npy>KMHHBIM MasTHUKH. [IpeBpareHue
SHEPTUHU MPHU KOIeOaTeTHHOM JIBMKCHUH.

3aryxatouue ~ kosneOanus.  BwiHyxkaeHHsle — kojebanus.  Pe3zonanc.
Mexanuueckue BosiHbl. (CBoMCTBa MexaHMdeckux BoJH. [IpomonbHbie U
nonepevyHble BOJIHBL. JITMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPJIOM TeJ€, CEHCMUUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxeHue 3Byka. MubpasByk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koJjieOaHuWii Tea IMOA AECUCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
Pacnpoctpanenune mpo1oJbHBIX U IONIEPEYHBIX BOJIH (Ha MOJIEIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.
Jlabopamopnvie pabomel u onvimol.
1. OmpezneneHue 4YacTOoThl M Tepuojia KojieOaHWl MaTeMaTU4ecKOro
MasTHUKA.
Omnpenenenre 4acTOThl ¥ epruoAa KojieOaHUM MPYKUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCUMOCTH Teproja KojaeOaHU MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEepUoAa KOIeOaHU MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KoJieOaHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  TEpHOJa  KoJieOaHUI
MPY>XKUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.

Pa3nen 10. DyiekTpoMarHuTHOE 10JI€ H JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIIEKTPOMArHUTHbIX BOJH. Illkana »neKTpoOMarHuUTHBIX BOJH. Mcnons3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.
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DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOnHOBBIE CBOMCTBA
CBETAa.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbIe IBJICHUS.

JlyueBas MOJIC/b CBeETa. HUctounuku CBeETa. [IpssmonnHetHOE
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenne csera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpa)KEHHE CBeTa. VCMNOap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JswmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak omnTuhyeckass cucteMa. bInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. Croxxenue
CIIEKTPAJIbHBIX 1IBETOB. J[Mcniepcusi cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

Onrtuueckuii CBETOBO/I.

Xox mydei B cOOMparoIeit JInH3e.

XoJ Jiyder B paCCEeUBArOIIEH JIMH3E.

[Tonydenue nzo0pakxeHU ¢ MOMOIIIBIO JIUH3.

[Tpunuun aeiictBus poToanmnapara, MUKpOCKOTNA U TEJIECKOIA.
10. Moaens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.

12. [lomy4yenue 6e10ro cBETa MPH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH yIja OTpaKE€HUs CBETOBOrO Jyda OT yrJia
naJICHUs.
N3yuenune xapakTepucTUK N300paXKeHUs MpeaMeTa B TUIOCKOM 3epKaJie.
WccnenoBanue 3aBUCUMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyya OT yria
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



[Tonydenne nzo0pakeHUM ¢ MOMOIILI0 COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHHSI M ONTUYECKON CHIIbI COOMparoen
JIVH3BI.

OMNBITHI TTO Pa3JIOKEHUIO OEIOro CBETa B CIEKTP.

OnpITHl MO BOCTIPHUATHIO LIBETA MPEIMETOB MpPU MX HAOIIOEHUU 4Yepes
LBETOBbIE (PUIIBTPHI.

Pasznea 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pesepdopna u ruianerapuas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noriouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHUE aTOMHOTO
anpa. Hyknonnas wMogmens aromHoro sapa. HWM3oromsl. PaamoaxTnBHBIE
npespamenns. [lepuon momypacmnaaa aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAJIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX snaep. CBsA3p Macchl W JHepruu. Peakuuu cuHTE3a U
nenenus sanep. Uctounuku sHepruu ConHIa U 3BE3 .

SAnepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIIYYEHHW Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauyuu.

CnexTpbl U3ITy4eHUs U MOTJIOIIEHHUS.

CrexTpbl pa3IUYHbIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue TpexoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3ZUPYIOUTUX U3TYUYEHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHS.

2. HccnenoBaHue TPEKOB. M3MEPEHHE JHEPIMM YaCTUIBI IO TOPMO3HOMY

nytu (o ¢potorpadusm).

3. HM3MmepeHue paginoakTUBHOrO (oOHA.

IHoBTOPHTEIHLHO-00001IAXOIMIA MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb MIPEAHA3HAUCH JJIsI CUCTEeMaTH3allH
U 0000IIeHHs  TPEIMETHOTO  COJCpKaHUS H  OMNbITa  JCSATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHYy 1o (u3uke g oO0ydarolmxcs,
BBIOPABILIKX 3TOT y4E€OHBII NpeaIMeT.

[Ipy m3yyeHun JaHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
JEesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBAETCS AOCTHKEHHUE NMPEAMETHBIX U
METanpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH. OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

IS L A



SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (DU3UUYECKUE
SIBJICHHSI, TPUMEHSS MOJIyYCHHBIE 3HAHUWA, peElIaThb 3aJa4yd, B TOM YHUCIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP JaHHOTO pasjesia peain3yercs
3a Ccu€r TOro, 4To OOydYaroluecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
peJIaracTes:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusrueckue SBICHUS B OKPY’KAIOIIEH MPUPOJIe U TOBCEAHEBHOM JKU3HU,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YHUCIIe 1 MPOBEPKU TUIIOTE3 U OJTYUYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITH HAy4HbIE OCHOBBI HauWOOJie€ BaXKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAaHUS PA3JINYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
JHEPIUH.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JIOCTMKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare n3ydyeHus GU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs

y oOyyaronierocss OyayT copMUpOBaHbI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTATHI B
YacTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJIEHUE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nYecKoil HayKH;

- LIEHHOCTHOE OTHOILLIEHUE K JTOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) TPaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 00CYKJIE€HUH OOIIECTBEHHO 3HAYNMBIX U
THUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHHUEM JOCTH)KCHUN
(107370978

- OCO3HAaHHE BAXXHOCTU MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTHYecKOro BOCIIMTAHUS

- BOCIIPHUSTHE 3CTETUYECKHX KaueCTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'O MO3HAHNS:

- OCO3HAHHME UEHHOCTH (PU3MYECKOM HAyKM Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTMM, BAKHEMIIEH COCTaBISAIOIICH
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HMHTEpPEca K HCCIEI0BATENbCKON
NEeSITEbHOCTH;

5) <¢opmupoBaHusT  KYJAbTYpPHI  3A0pPOBbSI M  3MOIMOHAILHOIO
0J1aronoJIyYns

- OCO3HaHWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHMpE, BAXKHOCTH TpaBUi 0O€30IaCHOrO IIOBEJIEHUS Ha
TpaHCIOpPTE, Ha J0pOrax, C AJNEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHUEM B
JIOMAIIHUX yCJIOBUSAX;

- cOopMHUpPOBAHHOCTb HaBbIKA pe(IeKCHUU, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y APYyroro 4eioBeKa;

6) TPy10BOT0 BOCIIUTAHUSI

- AaKTUBHOC y4yacTHE B PCIICHWU TNPAKTUYECKUX 3anad (B paMKax CeMbH,
oOpa3oBaTeNbHONM  OpraHHW3alMd, TOpOAa, Kpas) TEXHOJOTHYECKOW |



COLIMAJILHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIEe U (PUIUYECKUX
3HAHUM,

e - MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO NMpodeccuid, CBA3aHHbIX ¢ (U3UKOH;

o 7)IKOJOTHYECKOT0 BOCTIMTAHUA:

e - OpUEHTAllUd HAa MPUMEHEHHE (PU3MYECKUX 3HAHMM IS pEIlleHUs 3a7ad B
00JaCTH OKpY’KaIoIIEeW Cpenbl, IUIaHUPOBAHMUSI MOCTYNKOB M OLEHKH HUX
BO3MO’KHBIX ITOCHEACTBUAN I OKPY KAIOIEH CPE.IbI;

e - OCO3HAHME TJ00ATBHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM M MyTed X

pelieHus;

o 8) amanTanum K HM3MEHSIIOIIUMCH YCJIOBHSIM CONUAIBLHOH W TPHPOIHOIM
Cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEHCTBUM IPU BBINOJIHEHUN HWCCIEAOBAHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAaHUSAM
JIpYyTHX;

e - TIOBBIUIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEPE3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e - MOTPeOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIEe (OPMYITHUPOBATH
UJIeH, OHSTHUS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - O0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
bu3uKwy,;

e - IUIAHUPOBAHUE CBOETO pPA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUIECKUX
3HAHUU,

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JECUCTBUM C YYE€TOM BIMSAHHUSA Ha OKPYXKAIOLIYI Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUH.

METANPEJMETHBIE PE3YJIbTATDBI

B pesynpraTe ocBoeHHS TporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanus y oOydaroiierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YICOHBIC JCHCTBY,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHbBIC
yHUBEpCAIbHBIC YICOHBIE TCUCTBUSI.

ITo3HaBaTe/IbLHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH

Ba3oBble Jijoruueckue AeiicTBUA .
e BBISABIATH U XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKH OOBEKTOB
(aBrICHUT);



yCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIacCU(PUKAIINNA, OCHOBAHHMS IS
0000I11IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y MIPOTUBOPEYHS B pACCMaTPUBAEMBIX (haKTax,
JAHHBIX W HAOIIOICHUSX, OTHOCSAIINXCS K (PH3UIESCKUM SIBIICHUSIM,;
BBISBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TPU HM3YYCHHH (DH3NICCKUX
SIBIICHUHA W TIPOIIECCOB, JI€TaTh BHIBOJBI C MCIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKHUX BEIMYNH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO0 pemieHus YyuyeOHOW ¢u3ndecKon
3agaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB pPEIICHUs, BHIOOP HaumOolee
HOJIXOJISIIETO ¢ YIETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTECPHEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA.

MCII0JIB30BAaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUIl DKCIEPUMEHT, HEOOJIbIIOE HUCCIEAOBAHUE (PU3UYECKOTO
SIBIICHMUS,

OLICHWBAaTh HAa NPUMEHHMOCTb U  JOCTOBEPHOCTh HH(pOpMaIHNIO,
MOJTyYEHHYIO B X0/I€ UCCIIEIOBAHUS UM SKCIIEPUMEHTA,

CaMOCTOSITENIHO (POPMYIMpPOBaTh 0OOOIIEHNS U BBIBOJBI 110 pe3ybTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHATH Pa3jINYHbIe METO/bI, HHCTPYMEHTHI M 3aIPOCHI MPH TOUCKE U
otOope MHGOPMALMU WIM JAHHBIX C Y4€TOM NPEIOKEHHON ydeOHOU
bu3uYeCKOn 3a1a9H,

aHAJM3UPOBATh, CHCTEMATH3HPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
Pa3IMYHBIX BUJOB U (DOPM IMpEICTaBICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAIbHYIO (QOpMYy TMpeCTaBICHUS
uHbOpMalUl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMH.

KoMMmyHMKaTHBHBIE YHUBepPcaJibHbIe YueOHbIe 1eliCTBUS:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXTa€MON TEMBI U
BBICKa3bIBaTh HJEH, HAlleJICHHbIE Ha pELICHHE 3aJaud U TMOJAepKaHHe
0J1aro’KeaTeaIbHOCTH OOIIECHUS,

COIOCTABJISATh CBOM CYXIEHHS C CYXICHUSMH JAPYTHMX YYaCTHHUKOB
Jranora, OOHapyKHBaTh PA3IUINE U CXOACTBO TIO3HIIHIA;



BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
myOIMYHO TPEICTABNIATh PE3yIbTAaThl BHIMOJHEHHOTO (PU3UUYECKOTO OIbITA
(sKCIIEpHUMEHTA, UCCIIEOBAHMS, IPOEKTA);

IIOHUMAaTb W WCHOJIb30BaThb  IIPEMMYLIECTBA  KOMAaHAHOWM U
UHIUBUIYAIbHOM paboThl MNpU PELICHUH KOHKPETHOW (usmyeckoi
poOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTHXEHHUIO. paclpeAensiTh poyH, OOCYXIaThb IpPOLECCh U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh paOOThI, AOCTUTrAasi KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABJICHUIO W KOOPJIWHHPYS CBOM JEUCTBHS C JAPYIUMU
YJIeHaMU KOMaH/bl;

OLICHHMBATh KAa4E€CTBO CBOEro BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKMU3HEHHBIX M YYEOHBIX CUTyallUAX, TPEOYIOIINX
JUTSE petiieHust GU3NIEeCKUX 3HAHUH;

OPUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX TMPUHATHUS  pElIeHUMN
(MHOUBUAYaATbHOE, MPHUHATHE PELICHUS B TPYIIe, MPUHATHEC PEIICHUMN
TPYIIOoi);

CaMOCTOSTEIILHO COCTAaBJIAThH aJTOPUTM PEIICHUS (HU3UICCKOMN 3a/1auu WU
IIaHa UCCIEJOBaHUS C YYETOM HUMEIOIIUXCS PECYypcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh IIpejiaraeMble BApUAHTHI PEIICHUH;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIb, AMOIHUOHAJIbLHbIN UHTE/JIEKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U IIPeAJiarath IJiaH €€ U3MEHECHUS;
OOBSICHATh  IPHYUHBI  JOCTIDKEHHUS  (HEIOCTHDKEHHS)  Pe3yJbTaToOB
NEeSATeIbHOCTH, 1aBaTh OILICHKY MPUOOPETEHHOMY OIIBITY,

BHOCHTH KOPPEKTHBBHI B JCATEILHOCTH (B TOM YHCIIC B XOJ BBIOJHCHUS
(U3NYECKOr0  WCCIICJOBAaHHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSTENBCTB, HM3MCHHUBIINUXCS CHUTYyalldld, YCTAaHOBJICHHBIX OINMHOOK,
BO3HUKIIUX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejioBeKa B XOJI¢ CIopa WU JIUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTrOTO;
IIPU3HABATh CBOE MPaBO Ha OIIMOKY MPpH pelieHuH GU3NISCKHUX 3a]a4 Uin
B YTBEPKACHUSIX HA HAYYHbBIC TEMbI M TAKOE K€ MPABO JIPYIoro.



INPEJMETHBIE PE3YJIBTATBI

K xoHIily o0ydenust B / KJjacce npeIMETHbIE Pe3yabTaThl HA 0A30BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCMONIb30BaTh  MOHATHA:  (DU3MYCCKHE M  XHMHUYECKHE  SIBJICHHS,
HaOJIFO/ICHUE, DKCIEPUMEHT, MOJEb, THIIOTE3a, CIUHHIBI (DU3HUYSCKUX
BEJIMYKMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHHUS BemiecTBa (TBEPIOE,
XKHUJKOe, Ta3000pa3HoOe), MeXaHW4YecKoe JBIKeHHEe (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJMHEHHOE), TpPAaeKTOpHUsA, PaBHOJACHCTBYIOIIAS
cuna,  gedopmarus  (ynpyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

pasnuuath sBiaeHus (aud@ys3us, TEIIOBOE ABMKCHHE YaCTHUI[ BEIICCTBA,
pPaBHOMEpPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  [BM)KCHHE,  HHEPIHS,
B3aUMOJICHCTBHE TEJ, PaBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHOW OCKIO
BpalllCHHs, Tepeaadya JaBJICHUS TBEPABIMH TENAMH, JKUAKOCTAMH H
razam, arMocepHOoe [aBIE€HHE, IUIABAaHHWE TeJ, IPEBPAICHHUS
MEXAaHHUYECKOW SHEPruu) IO OMHUCAHWIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONIUX AaHHOE (DU3MUCCKOE SBJICHHUE;
pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3MYCCKUX  SBJICHUHA B
OKpYXKAalollleM MHUpEe, B TOM 4YHCIe (PU3UYCCKUE SIBJICHUS B IMPHUPOJIEC:
IPUMEPBI IBMKEHUS C Pa3IUYHBIMA CKOPOCTSAMH B JKMBOH M HEKHUBOM
Opupoje, ICHCTBHE CHIBI TPEHHS B MPHPOJAC M TEXHHKE, BIHSHHE
aTMOC(epHOr0 JaBJICHUS HA JKUBOW OpraHM3M, IJIaBaHHUE PHIO, PhIYard B
TEJIe YeJIOBEKa, IIPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3ajauy B Y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MIPHU3HAKK) (DU3NIECKHX SIBIICHUIA]
OIKCHIBATH U3yUYCHHBIC CBOMCTBA Tel U (DU3NYECKHE SBICHHS, UCIIONB3YS
¢dusndeckue BenuuuHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMH,
yTh, CKOPOCTh, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIa TSHKECTH, BEC
TeNa, CWia TPEHUs, JaBjieHue (TBEPIOro Teya, JKUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHHUYECKasi pabOTa, MOIIHOCTb, IUICYO CHIIBI,
MOMEHT CHJIBI, KOX(QQHUIIMEHT IIOJIE3HOTO JCHCTBHUA MEXaHH3MOB,
KAHETHYECKass W MOTEHIHalbHAs JHEPIHs), NPU OMHCAHUU IPABHILHO
TPaKTOBaTh  (PM3MYCCKUH  CMBICH  HUCIOJB3YEMBbIX  BEJIMYMH, HUX
0003HAaYCHHUSI W CIWHHUILI (U3NYECKUX BEJIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOINNE JAHHYIO (DU3MYECKYIO BEIHYHHY C IPYTHMMH BEIHYHHAMH,
CTPOUTH TPaPHUKH M3YICHHBIX 3aBUCUMOCTEH (DU3HUCCKUX BEIUUHH,;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKHE SIBICHHS U IPOIECCHI,
UCTIONB3Ys MpaBHiia CIOKEHUsT CUII (BIOJb OTHOW MpsIMOK), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, MPaBUIO paBHOBecHs phiuara (0J10Ka),



«30JI0TOC TIPaBWJIO» MEXAHWKH, 3aKOH COXpaHEHHUS MEXaHHMYECCKOM
DHEPTUW, TPU OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUIECKOE BHIPAKEHUE,

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
U B KOHTEKCTE CHTyalluli MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIISATH TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 W3ydeHHBIX CBOWCTBA (PH3UUECKUX
SIBIICHUM, (PU3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 nelcTBUS, HCHONB3YyS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONIME (PU3MYECKUE BEIUYHMHBI. HAa OCHOBE aHAIM3a
YCJIOBHSI 33/1aUM 3alMCHIBATH KPATKOE yCIIOBUE, TIOJICTABIIATh (DU3UICCKUE
BETUYUHBI B (HOPMYJIBI UM TIPOBOJUTH PACUYETHI, HAXOJWUTHh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE I pEUICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBI;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh TPH ITOMOIIN
(bU3HYECKIX METOJIOB, B OTIMCAHUH UCCIICIOBAHUS BBIICTSThH MTPOBEPSIEMOE
npeamnonokenne  (rumoresy),  pa3aMyaTh M HMHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJbTaT, HaXOJUTh OIIMOKM B XOJE OIbITa, [eiaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM,;

MPOBOJUTH OMBITHI 10 HAOMIOACHHUIO (U3WYECKUX SBICHUA WU
bu3rgecKux CBOMCTB TEN: dbopMynrpoBaTh POBEPSIEMBIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyA0BaHUS,
3aMUChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOMI;

BBITIOJTHATD TPSMBIC W3MEPECHHS PACCTOSHUS, BPEMEHH, MacChl Tela,
00béMa, CHIBI W TEMIIepaTypbl C WCIIOJB30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IIPOBOJIUTH MCCIICOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUMUHBI OT
JIPYrof C HCIIOJIB30BAHUEM IMPSAMBIX H3MEPECHHH (3aBHCHMOCTH ITyTH
pPaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHW [BIDKCHUS TENa, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHCHHS TPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla M OT IJIOTHOCTH KHUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT MIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUI
IUIaBaHUS TeJ, YCJIOBUI paBHOBECHs pbluara M OJIOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUM  Y4YEOHOTO UCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPCHHUs, CIeAys NPEII0KCHHOMY IUIaHy, (DHKCHpOBAThH
pe3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIE



NPEIOKEHHBIX Ta0nuIl W TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICJIOBAHMS;

NPOBOJUTh KOCBCHHBIC H3MEPEHHUS (PU3UUYCCKUX BeIMUYUH (MIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tela, CUja TPEHUS CKOJBXKCHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOINas Ha
NOTPYKEHHOE B JKHIKOCTh TeNO0, KOA(D(UIIMEHT MONe3HOro AeHCTBUSA
IPOCTBIX MEXaHU3MOB), CJIEAysd NPEUIOKCHHOW WHCTPYKIUU. TIpH
BBITIOJIHEHUU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUCHNE NCKOMOMW BEJIMYNHBI;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIBI JACHUCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, IUHAMOMETD, COOOIIAIOIIUECS COCYbl, OapomeTp,
pBIYar, MOIBWKHBINA U HETIOJBHUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOW Ha WX OmucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHN TMpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, apEOMET]), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (U3NYECKUX SIBICHUN W HEOOXOMUMBbIC (PU3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  NpUMEpbl  (HaXoAWTh  WHGOPMANMIO O  IPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUNW B TMOBCEIHEBHOMN
KU3HU I oOecniedeHrs 0€30IacHOCTH MpU oOpallieHur ¢ npudbopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHCHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBISITh OTOOpP HCTOYHMKOB wHpopManuu B VHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW ¥ TYTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COoAepIKaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO03/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHhMEHHBIE M YCTHBIE COOOIEHUS HA
OCHOBE 2—3 MCTOYHUKOB WMH(MOpMAIUu (PU3NYECKOTO COJEPKaHUSI, B TOM
qrcie MyOMUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yJbTaTaxX MPOCKTOB
Wi Y4eOHBIX HCCIEAOBaHWH, MpPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYEHHBIM TOHATUUHBIM ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALAEH;

IPU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUI pachpenensrh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ladyaMH,
CIeIUTh 32 BBINOJIHEHUEM IUIaHa JCHCTBUM, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJl B  JEATEIbHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aMMOJEICTBUE, YUUTHIBAS MHEHHUE OKPYIKAIOIIHX.

K xon1y oOydenus B 8 kJiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIONIUXCS YMEHHIA:

UCTIONb30BaTh TMOHATHS: Macca U pa3Mephl MOJIEKYJI, TEIIOBOE ABM)KCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIIIMYECKHE U
amMopdHBIe TeNa, HACBHIUICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBUTaTelb,
DJIEMEHTAPHBII JEKTPUUECKUN 3apsijl, MIEKTPUUECKOE 110JIE, IPOBOIHUKU
Y TUPJICKTPUKH, TOCTOSHHBIN AIEKTPUUECKUHN TOK, MArHUTHOE TIOJIE;
pa3nuyath siBieHUs (TEIUIOBOE pacCIIMPEHHUE W CKAaTHe, TEIUIoNepenaya,
TEIUIOBOE paBHOBECHE, CMAuMBaHUE, KAIWUISPHbBIC SIBICHUS, HCIIApEHUE,
KOHJICHCAIIMS, TUIABJICHUE, KpUcTawm3anus (OTBepAeBaHKE), KHUIICHUE,
TeIuIonepeava (TeTIONPOBOAHOCTb, KOHBEKIIUS, U3JTy4CHUE),
AIIEKTPHU3ALMs TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUIECKOTO
TOKa, KOpPOTKO€ 3aMblKaHWE, B3aUMOJCHCTBHE MarHUTOB, JEHCTBHE
MarHUTHOTO TOJISl HA MIPOBOJHHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKIIHS)
[0 ONUCAaHUID UX XapaKTEpHbIX CBONCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE,

pacro3HaBaTh TMPOSIBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpy’KarollleM MHpe, B TOM uHcie (PU3UYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSXKEHUE U KalWUIApHbIE SBJICHUS B MPUPOJE,
KpUCTAJUIBl B Tpupoje, usnydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPUUECKHUE
ABJIEHUSI B aTMoc(epe, 3JMEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiH, Jpeld MoyocoB, poib MarHUTHOTO MOJS JJIs JKM3HU Ha
3emJie, MOJIIPHOE CUSIHME, PU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a7]auy B
yueOHYI0, BBIICIATH CYIICCTBCHHBIC CBOMCTBa (MpU3HAKW) (U3HUECKUX
SIBJICHUH,

OMHCHIBATh U3yUEHHBIE CBOMCTBA TN U (U3NUYECKUE SBICHHS, UCIOIb3YS
(u3nueckre BeNMU4KHBI (TeMIeparypa, BHyTPCHHSST SHEPTHs, KOITUYECTBO
TEIUIOTHI, yJielbHasl TEIJIOEMKOCTh BEUIECTBA, YyJAEIbHAs TEIUIOTA
TUTaBIICHUS, yJNeNbHas TEIJIoTa MMapooOpa3oBaHus, yneidbHas TeIIoTa
CrOpaHHsA TOIUTMBA, KOI(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU



MAaIllMHbI, OTHOCHUTEJbHAs BJIAKHOCTh BO3/AyXa, JSJICKTPUUYECKUU 3aps,
CHJIa TOKa, DJEKTPUUYECKOE HAaIpsKEHHE, COMPOTUBIICHHE MPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
JNICKTPUYECKOTO  TOKA), TPU  OIHCAHHW TPABHIBHO TPAKTOBATH
($u3NYECKUl CMBICT KCIIOJIb3YEMbIX BEIWYHH, O0003HAUCHUS U €IUHUIIBI
¢u3nYeCKuX BEIWYMH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLINE JTAHHYIO
¢u3nYeCKyl0 BEIUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUNH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCTIONb3YSl OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KHHETUYECKOW TEOpHUu
CTPOCHUS BEIICCTBA, MPHUHIIMI CYNEPIIO3UINH TMOJIeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa JUIsl ydacTKa IeTH, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHUs SHEpPruM, IpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUChIBATh €0 MAaTEMaTUYECKOE
BBIPAXCHHE;

OOBSACHATH (U3MYECKUE TPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2 mormueckux
maroB ¢ omnopoi Ha 1-2 u3ydeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJayd B 2-3 JCHCTBHS, HCIONb3Ys 3aKOHBI H
(dopMyIibl, cBsI3bIBaIOLIME (DU3MUECKUE BEIMYMHBI. Ha OCHOBE aHajIu3a
YCIIOBUS 3a/ladydl 3alHChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JaHHBIX IS peUIeHWs] 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEoOXonuMbIEe JUIsl €€ penieHusl, NPOBOAUTh PACYEThl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MNpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(U3NYECKUX METONIOB, MCIIONb3Yysl ONHCAHME HCCIEIOBaHUs, BBIACIATH
IpoBEpsieMOe TPEIINONOKEHUE, OIICHUBATh MPABWIBHOCTh IOPSAIKA
IIPOBEJICHUS UCCIEA0BaHNUS, A€TaTh BBIBOIHI;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKHX SBJICHUW WIH
(u3ryecKkux CBOMCTB Tel (KanuuIsipHbIC SIBICHHS, 3aBUCMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHUsl TMPH M3IYYCHHH OT I[BETa H3JIydaromiei (IOrJIomaromnici)
MOBEPXHOCTH, CKOPOCTh UCHApPEHUsI BOJBI OT TEMIIEPATypbl KUIKOCTH U
wiomanM e€ TOBEPXHOCTH, DJJEKTpHU3alUs Tel U B3aUMOJEHCTBHE
AJIEKTPUYECKUX 3apsA0B, B3aUMOAECHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaIHM3allisl MarHUTHBIX TOJEeH TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS HAa MPOBOAHHK C TOKOM, CBOWMCTBA JJIEKTPOMArHUTA,



CBOWMCTBA 3JICKTPOJBUTATENA IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
MIPOBEPSEMbIC MPEOIOKECHHS, COONPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIHI;
BBIIIOJIHATH ~ NOPSIMbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOU
BJIKHOCTH BO3/lyXa, CHJIBl TOKA, HAMNPSOKEHHUS C KCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3UYECKUX BEIUYMH, CPAaBHUBATh
pE3yNbTaThl U3BMEPEHUI C YIETOM 3aJIaHHON aOCOTIOTHON MOTPENTHOCTH;
MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
JIpYyro ¢  WCIOJIb30BAHUEM MPSAMBIX  H3MEpeHHd  (3aBUCHMOCTH
COINPOTUBJICHUA NPOBOJHUKA OT €r0 JIUHBI, TUIOMIAJAN IONEPEUYHOrO
CEUCHMS U YAEIBbHOTO CONMPOTUBJIEHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
WIyLIEro 4epe3 MNPOBOAHUK, OT HANPSOKEHHST HA  IPOBOJHUKE,
UCCIIEOBAHUE IOCJIEAOBATEIBHOTO M  MAPAJUIEIBHOTO COCIMHEHUN
NPOBOJHUKOB): TUIAHMPOBATh KCCJICIOBAaHHE, COOMpATh YCTAaHOBKY H
BBITIOJTHATh W3MEPEHUs, CIeAysl NPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAEC TaONMUI] U TpaduKos,
JIeJIaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEAOBAHMUS;

NPOBOJUTh KOCBCHHBIC H3MEpPCHUs (GU3NYCCKUX BeIUUuH (yaenbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE MPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA). IIaHHUPOBATh W3MEpPEHHs, cCOOMpaTh
DKCIEPUMEHTAIIBHYK0 YCTAHOBKY, CIEIys MPEIIOKECHHONU UHCTPYKIUHU, U
BBIYUCIISTh 3HAUYEHUE BEJIMUUHBI;

coOJ01aTh NMpaBuiia TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C ONOpPOH Ha WX oOmNHcaHus (B TOM YHCIIC:
CHUCTEMa OTOIUICHHS JTOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOM IHEPTHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpKI, HarpeBaTeIbHBIC MIEKTPONPUOOPHI (IPUMEPBI), IECKTPHUUCCKHE
IPEIOXPAHUTEIIH, JICKTPOMArHHUT, SJICKTPOABUTATEb TIOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHHUS O CBOMCTBAX (PU3UUYECKHUX SIBJICHUN U HEOOXOIUMBIC
busnueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W U3MEPUTEIbHbBIC
npuOOpbl 1O CXeMaM M CXEMaTHYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JCKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI DIICKTPHUYCCKUX
LENEN C MOCIENOBATEIbHBIM U MapaJUIeIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyasi yciIoBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUECKUX LIeTei;



NPUBOIUTH  NpUMEpbl  (HaXoAWTh  WHQPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWNW B TOBCEIHEBHOMN
KU3HU JIJ1s1 oOecrieueHruss 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOACHHS
HOPM KOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBIIATh TMOUCK HWHGOpMaNuK  (U3UIECKOTO COACpPKAHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH © TyTEM CpPaBHCHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HMH(POPMAILIUIO, KOTOpas
SIBIISICTCS] TIPOTHBOPEYMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;
WCIIOJIB30BAaTh NP BHITIOJIHCHUH YUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NUECKOTO COJEp)KaHMs, CHPABOYHBIE MaTEpHAIIHI,
pecypchl cetu HTepHeT, BianeTh npuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHust HHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIC MHUCHBMEHHBIC M KpPATKHE YCTHBIC COOOIICHUS,
0000mass uHPOpMALMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3HUUYECKOIO
comepkaHusi, B TOM 4YHCIEe MyOJWYHO TPEACTABIATh PE3yJIbTATHI
MIPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NEATebHOCTH, MPU 3TOM T'PAMOTHO
UCTIONB30BaTh HW3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3HKH,
COTIPOBOXK/IaTh BBICTYIUICHHUE MPE3CHTAITUCH;

IPY  BBITIOJTHEHUHW YYEOHBIX TIPOEKTOB M WCCICIOBAHUN (DHU3UICCKUX
MPOIIECCOB pacHpeiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBITIOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NeSATENHHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy o0ydenus B 9 ki1acce npemMeTHbIC pe3yabTaThl HA 0A30BOM ypOBHE
JOIDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

UCIOJIB30BaTh TOHATHS. CHCTEMa OTCYETa, MaTrepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIIBHOCTh MEXaHHYECKOTO JIBHKCHHUS, IePOopMarus
(ympyrasi, miactudeckas), TpPEHHE, IEHTPOCTPEMHUTEILHOE YCKOPECHHUE,
HEBECOMOCTh M TEPErpy3KH, IIEHTP THKECTH, aOCOIMIOTHO TBEPIOE TEIo,
IICHTp TSDKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KOJCOaHHs U
BOJIHBI, 3BYK, HMH(QPa3BYK M YJIbTPA3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IIKaJia JIeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NAITBHO30PKOCTH,
CHEKTPBI MCITyCKaHWS W TIOTJIONICHHS, ajb(a, 0eTa- U raMma-u3IydeHus,
U30TOIIBI, SIIEPHAsI PHEPTETHKA,

pa3nu4aTh sBICHUS (paBHOMEPHOE M HEPABHOMEPHOE TMPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHHE, CBOOOIHOE
naJicHue TeJ, PABHOMEPHOE JIBMKCHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE



TEJ, pEaKTUBHOC IBW)KCHHE, KOjeOaTelbHOE IBMXKCHHE (3aTyXaroIlue |
BBIHYK/ICHHBIC KOJICOaHHsI), PE30HAHC, BOJHOBOC IBMKCHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEMHOE PACHPOCTPAHECHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKeHHe OEJI0ro CBETa B
CIIEKTP M CIOXEHHE CHEKTPaJbHbIX LBETOB, [UCIEPCUSA CBETA,
€CTECTBCHHAs1 PAaJMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTy4YeHUS) TI0 OIMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroreM Mupe (B TOM 4Yucie (U3NYCCKUE SIBICHHS B IPHPOJIC:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE IUIAHET COTHEYHOU CUCTEMBI, PEAKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMU,
3EMJICTPACEHNE, CEHCMUYECKUME BOJIHBI, I[yHaMH, 0JXO, IBETa Tell,
ONTHYECKHUE SBJIEHUS B MPUPOJE, OMOJIOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPaOIETOBOTO U  PEHTTC€HOBCKOTO M3JIyYECHHUH, €CTECTBEHHBIM
pPaauOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJUOAKTUBHOE H3ITYyUYCHUE
IIPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHHU Ha
OpPraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOAMTH TMPAKTHUCCKYIO 3aady B
y4eOHYI0, BBIACIATh CYIIECCTBEHHBIC CBOMCTBa (MpHU3HAKK) (U3MYCCKUX
SIBJICHHH,

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN U (DM3UYECKUE SBIICHUS, UCIIONB3YS
¢dusudeckue BeaMUWHBI (CpelHssi ¥ MTHOBEHHAs CKOPOCTh Tejda NP
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHME, MEpPEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHWJIa TPEHHUS, CUJIA YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMANEHWs, BEC TeJa, HWMITYJIbC Tela, HWMIYJIbC CHIIHI,
MeXaHh4yeckass pabdoTa M MOIIHOCTh, IOTEHUHAIbHAS HHEPTHs Tena,
IIOJHATOrO HaJ ITOBEPXHOCTBIO 3€MJIM, IOTCHUUAIbHAS JHEPIrUsl CHKATOU
IIPYKUHBI, KUHETUYECKAsl DJHEPrus, IIOJHAs MEXaHW4YECKas DJHEPIus,
NepUoJ U 4acToTa KojieOaHU, JYIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IMOKA3aTeib MPEIIOMIICHUS CPEbl), TIPU OMUCAHUH
MPaBUJIBHO TPAKTOBATh (U3UUECKUN CMBICT HCIOJIB3YEMbIX BEIWYHH,
0003HAaUEHUA W EAUHMIIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEJIMYUHY C JAPYTUMU BEIUYUHAMH,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH,
XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MYECKUE SBICHUS W IPOIIECCHI,
VCIIOJIB3YSl 3aKOH COXPAaHEHHUs JHEPIrUM, 3aKOH BCEMHUPHOI'O TATOTEHWUA,
IPUHLUIT CYNEPIO3ULMUA CHUJI, NPUHLUN OTHOCUTENbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHUSA U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAL0BOI0 U MACCOBOI'O YMUCE



IpU SJACPHBIX PEAKIHIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alIMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE,;

OOBSACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISTH
IPUYUHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 TOTUIECKIX
[IaroB C OMOPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (DU3MUECKUX SIBICHUH,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyéTHbIe 3ajaud  (OMMparoOIIMecss Ha CHCTeMy u3 2-3
YPaBHEHMIA), MCIIOJIB3YS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE (DU3UUCCKHEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJlayd 3alUChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WA U30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISi PELICHUs], TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HA4YeHHs (pumdeckoin
BEJIUYHHBI;

pacmo3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIH
(¢uU3NYECKUX METOJOB, HCIONb3Yys] OMHCAHHE HWCCIEIOBaHU, BBIACIATH
IpOBEpsieMOE  MPEIINOJIO0KEHUE, OICHUBATh MPABWIBHOCTh IOPSAJIKA
NPOBEICHUS]  UCCIIENOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHHUI U OTIBITOB;

IPOBOANUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKHX SBICHUNA WIH
(GU3NYECKUX CBOWCTB Ten (M3y4eHHWE BTOPOro 3akoHa HproTOHA, 3akoHa
COXPAaHEHHUS SHEPruM, 3aBUCUMOCTb MepHoAa KOJeOAaHWW MpPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a M >KECTKOCTU NPYKUHBI U HE3aBHUCHUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEHHOE PaCIIPOCTPAHEHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMeTa B coOuparolien
JIMH3€, HAOJIOJCHUE CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB H3IIyUCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO  Habopa
o0opyIOoBaHUs, ONKCBHIBATH  XOJ  ONBITA W  €ro  Pe3yJbTarhl,
(dbopMyIMpOBaTh BHIBOJIHI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HAa4YCHHE U3MEpIeMOi BeauYuHBl ((OKYCHOE pPacCTOSIHHE
coOMparomieid JMH3bI), OOOCHOBBIBATH BBIOOp CIIOCOOA H3MEPCHUS
(u3mMepuTeIbHOTO IPHUOOpA);

OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBI)KEHHHM O€3 HayajdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIia OTPaK€HUs CBETa OT yIJIa MAaJeHUs U yIJIa MPEJOMIIEHHS OT yria



naJieHus). IUIAHUPOBATh HCCIICJOBAHUE, CaMOCTOSTEIBHO CcOOMpPaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  MOJYYECHHOW 3aBUCHMOCTH
bu3nUecKuX BEIMYMH B BHUAC TAOIUIl UM TPaQUKOB, NeJIaTh BBIBOJIBI IO
pe3yibTaTaM UCCIEI0BaHuUS;

IPOBOJNTh KOCBEHHBIC H3MEpEHUS (U3NYCCKUX BEIWYMH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHKEHUH,
YCKOPEHHE CBOOOJHOTO MaJCHUs], KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS] CKOJBXKEHHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacToTa U
nepuoJi KojeOaHWii MaTeMaTH4ecKoro M MPYKUHHOTO MAasSTHHUKOB,
ONTHYCCKAss CWIa CcoOuparolield JIMH3BI, PATUOAKTHBHBIA  (OH):
TUTAHUPOBATH M3MEPEHUsS, COOMpPATh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEIys MPEUIOKEHHON WHCTPYKIIUU, BBIYUCIISITH
3HAUYCHUE BEJIMUMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C yUETOM
3a/IaHHON MOTPEIIHOCTH U3MEPEHHUI;

coOJr0/1aTh NMpaBUiia TEXHUKHA O0€30MaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YUYEHHBIX (DU3UYECKUX MOJIeTeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEHUHBIA HCTOUYHHUK
CBeTa, JydY, TOHKas JIMH3a, IUTAHETapHAas MOJENTh aroMa, HYKJIOHHas
MO/JIeIb AaTOMHOTO fAIpPa;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOW Ha WX omucaHus (B TOM YHCIE:
CIUIOMETp, JaTYMKU TIOJIOKEHHS, PACCTOSIHUSI M YCKOPEHHs, DPaKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BmuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3NYECKHX SBICHUA W HEOOXonuMble (U3HUECKHE
3aKOHOMEPHOCTH;

WCITIOJIB30BaTh CXEMBI U CXEMaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKHX TPOIECCOB
Py PENICHUN YYCOHO-TIPAKTUYCCKUX 3ajad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparolieil TuH3e;
NPUBOAUTL  HpUMepbl  (HAXOOUTh  WHPOPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B ITOBCEIHEBHOM
XKU3HU I obecriedeHusi 6€30MacHOCTH MPH OOpaIEHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHUS 37I0POBbSI M COOJIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYLIECTBJISATh MOUCK MHPOpMaMK  (U3UUYECKOTO COJACpXKaHUS B
HHuTepHeTe, caMOCTOATENBHO (HDOPMYIHPYsI TOUCKOBBINA 3apOC, HAXOAUTh



NyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJIYyYEHHOW MHPOpPMalUd Ha OCHOBE
UMEIOINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpkKaHMsl, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMaAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHMUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM MCCIIEA0BATENbCKON
NEeSATeNbHOCTH, TMPU OTOM TPAMOTHO  HCIOJIb30BaTh  M3yUYEHHBIN
NOHATUIHBIA anmapar HM3y4aeMoro pasiaena (U3HKM U CONPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ ydyé€ToM ocoOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHUe pa3aesioB H TeM (undpoBbie)
KonTpoabHbI IpakTn4yeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypchl
Pazgen 1. ®usnka u eé poJib B NO3HAHNUU OKPY KAIOLIEro MUpa
bu6mmoreka [JOK
1.1 ) - 2
M3NKa - Hayka 0 fipupole https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1.2 dusnyeckue Be 2 1
FSHHCCIHE BETITHIHBL https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1.3 EctecTBeHHOHA i METOJI ITO3Ha 2 1
TECTBEHHORAYTHBI METOZ HOSHAHA https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHS O CTPOEHHH BelllecTBA
bu6mmoreka [IOK
2.1 1
CTpocHue BeilecTsa https://m.edso0.ru/7f416194
59 JIBM>KEeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubmuorexa [JOK
' BElIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIC COCTOSHITA BEMlectnd https://m.edso0.ru/7f416194
Htoro mo pazneny 5
Paznen 3. /IBu:keHne U B3aUMOeiicTBHE TeJl
3.1 MexaHu4ecKoe IBHKCHUC 3 bubmorexa HOK

https://m.edso0.ru/7f416194
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bu6mmoreka [{OK
3.2 Muepups, Macca, mA0THOCT 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Cruna. Buaet cun 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPIAbIMU 3 bubnunoreka [JOK
' TeJIaMH, JKUJIKOCTIMU U razaMu https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edso0.ru/7f416194
bu6morexa [JOK
4. A
3 TMOChEpHOE MaBICHE 6 https://m.eds00.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 3 bubnmorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no paszneny 21
Pa3znen 5. Pa6ora m MOomHOCTH. DHeprusi
bu6mmoreka [{OK
51 Pa6ora u momtsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctbie MexamH3MEI > ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
: M 4 1
53 CXAHITHCECKAT SHEPTIT https://m.eds00.ru/7f416194
Htoro no paszneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/m KonTpoabusbie | IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TenuioBble siBIeHUS
bu6mmoreka [IOK
11 CrpoeHue u cBOWCTBa BelleCTBA 7 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [IOK
1.2 TemnoBbie mporiecch 21 1 5 https://m.edsoo.ru/7f4181c
€
Uroro mo pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella bubmorera [JOK
2.1 p - PR 3ap 7 1 https://m.edso0.ru/7f4181c
U MX B3aUMO/ICHCTBHE o
bu6mmoreka [IOK
2.2 [TocTosTHHBIN 3EKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [IOK
2.3 MarsuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [{OK
24 DneKTpoMarHuTHas WHIYKITUS 4 https://m.edsoo.ru/7f4181c
€
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Uroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/m KonTpoabusbie | IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. Mexanuueckue siBJIeHUsI
MexaHu4ecKoe IBIKEHUE U CIIOCOOBI €ro bubmorexa HOK
1.1 10 1 https://m.edsoo.ru/7f41ada
OITHCaHUs 5
bu6mmoreka [IOK
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 40
Paznea 2. MexaHn4YecKHe KOJI€0AHUA U BOJHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
2.2 Mexanuveckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 15
Pa3gen 3. DjieKTpOMarHuTHOE T0JIe ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 DNeKTPOMarHuTHOE TOJIe U 6 2 bubnuorexa [JOK
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OJICKTPOMArdHuTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a
6

Htoro no pazaeny 6
Pa3znea 4. CBeToBbIe AIBJICHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacpOCTPAaHEHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [{OK
4.3 Paznoxxenune 6eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 15
Pa3nea 5. KBantoBble siBjieHHsI
bu6mmoreka [{OK
5.1 Hcnyckanue 1 MOTJoieHne CBeTa aTOMOM 4 https://m.edsoo.ru/7f41ada
6
Bu6nuoreka [JOK
5.2 CtpoeHue aTOMHOTO siipa 6 https://m.edsoo.ru/7f41ada
6
bu6nunoreka [JOK
5.3 SAnepHble peakun 7 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17

Paspgeun 6.

IToBTOpHTE/ILHO-0000IAIOIIUIT MOLYIb
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IToBTOpenue u 0600IIEHNE COEPKAHUS

bu6mmoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢usuku 3a 7-9 kmace 5
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckune
padoThI

Jara
H3yYeHHU
s

DJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

®dusnka — HayKa O IIPUPOJE.
SBnenus npupoasl. Gusnyeckue
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUA

dusnyeckue BeTMIUHBI U UX
U3MepeHne

Ypok-uccienoBanue "M3mepenne
TEMIIepaTypbl MPH TOMOIIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTYUKA
TeMIeparypsl”

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE
HayKH U3y4aroT IPUPOTY.
EcrecTBEeHHOHAayUYHBINA METO
no3HaHus. Onucanue PU3NIeCcKuxX
SIBJICHUH C TIOMOIILIO MOJIeTeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "TIpoBepka
TUIOTE3bI: aTbHOCTh MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM
0oJbIIe, YeM OOJBIIe BRICOTA ITyCcKa"
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Crpoenue BemiectBa. OMNBITH,

7 OKa3bIBAIOIINE UCKPETHOE CTPOECHUE bubmmorexa HOK
a HHe JHCKp P https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBY>KEHUE YaCTHUII BEIISCTBA bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMnbITH O
9 HaOJFOACHUIO TETJIOBOTO PACITUPEHUS
razoBs»
10 ArperaTHbpie COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mex1y cBOMCTBAaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
ATOMHOMOJIEKYJIAPHBIM CTPOCHHEM. https://m.edso0.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexannueckoe OIBUKEHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIOKEHUE
bu6mmoreka [IOK
13 Ckopocts. Equauner ckopoctu
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHH OBMKEHUA bubmmorexa LIOK
Y p A https://m.edsoo.ru/ff0a0ae4
Nuepruug. 3axoH HHEPLIUH.
15 B3a§Mo elicTBHUe TCJ‘IpKaK OpUYAHA Bubmaorexa OK
a p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS! CKOPOCTH JIBUXKEHUS Tell
16 IImoTHOCTH BemecTBa. Pacyer maccol bubmuorexa [JOK
1 00beEMa Tella 10 €r0 MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeaeneHue
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TUIOTHOCTH TBEPAOTO TENa»

Permenne 3agauq mo reme "II1OTHOCTE

bubmuoreka [JOK

18
BelecTna’ https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepUCTHKa
19 B3auMoaercTBus Tei1. Cuia
ynpyroctH. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHUCHUMOCTH PACTSKEHUS
(nmedopmariuu) mpy>KUHBI OT
IIPWIOKEHHON CUJIBI»
21 SIBnenne Tarorenus. Cuia TSKECTH
CBA3b MEXKY CUJION TSIKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
e ' . https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "'Cuiia TsoKecTH
93 Cwuiia TsSDKeCTH Ha APYTHX MJIaHeTaX. bubnuorexa [JOK
DuU3NYECKUE XapaKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [{OK
24 H3mepenne cun. Jlunamome
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnoskeHue IBYX CHJI, HallpaBJIEHHBIX
26 110 OJTHOM MPSIMO¥ bubmorera [JOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHOzelCcTBYIOIIAS CHIT
97 Penrenue 3amad mo teme
"PaBHoaeicTBYOIIAsA CHIT
28 TpeHue CKOJIbKEHHs U TPEHUE TTOKOSI. bubnnorexa [JOK

Tpenue B IpUpoe U TEXHUKE

https://m.edsoo.ru/ff0alb9c
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JlabopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPCHUS

29 CKOJIB)KCHUS OT CUJIbI TaBJICHUS U bubmorera [JOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa COMPUKACAFOITUXCS
ITIOBEPXHOCTEI

30 Pemenue 3amau Ha onpenencHue
PaBHOJACHCTBYIONIECH CHJIIBI
Pemenue 3agau o temam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cunm», «Cunbly», «PaBHOEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KontponbHas paboTa mo Temam:
«MexaHnndeckoe ABIKEeHHEY, «Macca,

32 IJIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHI»,
«Cumb»

33 Hasnenune. CiocoObl yMEHBITICHUS U bubnuorexa [JOK
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a 0T 00bEMa bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TGJ’IF;MI/I KUJKOCTSIMH H ]foa3aM1/1 3aKkoH bubmorera [JOK
: ' https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )XUAKOCTH U rase, bubmuoreka [JOK
BEI3BAHHOE JEUCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBneHue B bubmuoreka [JOK

SKUIKOCTH U Tase. 3axoH Ilackamnsa»

https://m.edsoo.ru/ff0a2826
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bu6mmoreka [{OK

38 Coo0
OODTIROMMEEH COCy AR https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 r i
HApaBIHECKHi npece https://m.edso0.ru/ff0a3136
40 Manomerpsl. IlopiineBoi
JKHUIKOCTHBIM HAcOC
Atmocdepa 3emn. [TpuanHsb
CYILIECTBOBAHMsI BO3AYIIHON
41 O}6II;JIO‘{KI/I 3emun 3;1[3};ICI/IMOCTL bubmmorexa [JOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHHS OT BBICOTHI
HaJ[ YpOBHEM MOPS
bubmuoreka [JOK
42 B A
ec Bo3ayxa. ATMoc(epHOe JaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHUS. bubnmnoreka [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCThH aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI Ha, OBHEM bubmmorexa [TOK
8 AP https://m.edsoo.ru/ff0a2fca
MOpst
45 bapomerp-anepouna. AtmocdepHoe bubnnorexa [JOK
JlaBJICHUE Ha Pa3/IMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"AtrmochepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlabopaTtopHas pabota «Ornpeaenenue
patop pv bea bubmuoreka [JOK
48 BBITAIKUBAIOIICH CHIIBI,

JICUCTBYIOILEH Ha TEJO, MOrPYKEHHOE

https://m.edsoo.ru/ff0a33fc
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B ) KUIKOCTBH»

JlaGopatopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca

bu6mmoreka [JOK

49
TeJa B BOJAE OT 00bEMa MOTPyKEHHOU https://m.edsoo.ru/ff0a3514
B )KMIKOCTb YaCTH TeJIa»
Bbu6mmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota
51 "KoncTpyupoBanue apeomeTpa win
KOHCTPYHMPOBAHUE JIOJKH 1
onpenenaeHue e€ rpy30noabEMHOCTH "
Pemenue 3agad nmo remam: «IlimaBanue
59 cynoB. Bo3ayxomniaBanuey, bubnuorexa [JOK
«JlaBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
U ra3oB»
bu6mmoreka [IOK
53 Mexauunueckas padora
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 Mormrocts. EnUHUILBEI MOITHOCTH
B a H B https://m.edsoo.ru/ff0a3f82
Ypok-uccienoBanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMO Npu
MOABLEME II0 JIECTHHIIE"
56 [TIpocthie MexaHU3MBI. PhIyar.
PaBHOBecue cui Ha peluare
KonTtponbHas pabota 1o Teme
57 «JlaByieHHE TBEPIBIX T, JKUIKOCTEH

1 Ta30B» / Beepoccuiickas
npoBepoyHas pabora
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Peseprublil ypok. Paborta ¢ Tekctamu
1o teme «J/laBnenue TBEPABIX Tell,

bu6mmoreka [IOK

58 . .

JKUJIKOCTEHN U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas paborta
Peruaru B TexHUKe, OBITY U IPHPO/IE.

59 JlaboparopHas paboTa 05 bubnuorexa [JOK
«HccnenoBanue yCcloOBUI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIyara

60 Pemenne 3agau 1o Teme «Y ClIoBuUS bu6mmoreka [{OK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddunmenT none3noro neicTBus
MexaHusma. Jlaboparopnast pabota

61 - 0.5
«3mepenune KII/] HaknoHHOM
IUIOCKOCT

62 Pemenne 3agau mo treme "Pabora, bu6mmoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnuyeckas SHEprusi.

63 Kunernueckas v moreHuaibHas bubnnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPTHs

64 3aKOH COXpaHEHUsI MEXaHUYECKOM bubnnorexa [JOK
SHEPIUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHT IO TeMe
"DKcnepuMeHTaIbHOE ONpeeieHUue

65 M3MEHEHUS! KHHETUYECKOU U 1
NOTEHI[MATBHOM SHEPTUH MpU
CKATBHIBAHUH TeJIa TT0 HAKJIOHHOU
MJIOCKOCTH'

66 KonrtponbHast pabora o teme
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«PaboTa 1 MOIITHOCTh. DHEPTHUS»

67 PesepBHblil ypok. Pabota ¢ Tekctamu 1 bubnuorexa [IOK
o TeMe "'MexaHnueckoe aBmxeHue"” https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. PaGota ¢ Tekctamu
68 o TeMe "Pabora. MOIIHOCTS. 1
Ouneprus”
OBILIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME
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8 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Konrpoabueie | Ilpakruueckue | H3yYeHH
n/n Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI |
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX OMBITHBIC 1 bubmorexa HOK
P https://m.edso0.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPIOTO, KUKOTO U 1 bu6mmoreka [{OK
ra3000pa3HOr0 COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEeHnE CBOMCTB TBEPAOTO,
4 YKHUJIKOTO U Ta3000pa3HOTO COCTOSTHHM 1
BEIIIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETUYECKOI TeopuH
bu6mmoreka [{OK
5 Kpucrannuueckue u amopHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUISIPHOCT. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacimvpeHue u cxarue 1 brbmmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpPaTypbl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sueprusi. CriocoObl 1 bubnnorexa [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! Tenonepenaun 1 bubnnorexa [JOK
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VYpok-koudepennus "Tlpaktuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BEILIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y nenbHas bubnuorexa [JOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe Ter10Boro danaHca. bubmmorexa [IOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast paboTa

14 "HccnenoBanue IBIEHUS Bbu6nmoreka [JOK
TEII000MeHa MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOHOU W TOpsTYeit BOIBI"
Pacuer xkommuecTBa TEIIOTHI,

15 HEO0OXOUMOTO JIJIsl HarpeBaHUs Teja
Y BBIJICISIEMOTO UM TIPH OXJIAKICHUN

16 JlaGopartopHas pabota "OnpezneneHue bubnuoreka [IOK
YAEIbHOU TEMJI0EMKOCTH BemecTra' https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIioTa bubnnorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHME

18 KPUCTAUIMYECKUX TeJ. Y AebHas bubmorexa HOK

P A https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHHUS

19 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
yACIBbHON TEIJIOTHI TUTaBJICHHMS Jiba" https://m.edsoo.ru/ff0a72fe

20 [TapoobOpa3zoBaHue 1 KOHJAEHCALIMSL. bubmmoreka [IOK

Ucnapenne

https://m.edsoo.ru/ff0a740c
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21

Kunienne. Y neapHas Tennora
mapooOpa30BaHUs ¥ KOHICHCAIIHNH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOC(EpHOTO JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHTEJBHON BIIQXKHOCTH BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3/yXa

24

[TpuHIHIB pabOTHI TETIIOBBIX
neurateneil. [lapoBast TypOuHa.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

KIIJI TermoBoro gBuraTes.
TeryoBbIe IBUTATENIN U 3aLIATA
OKpY>Karolle cpe/ibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPALICHUA
OHCPIUU B TCIJIOBBIX IMMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TeIIoBEIe ABIEHHUS.
N3meneHue arperaTHeIX COCTOSTHUM
BemecTna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padoTa 1o teme
"TemnoBble s1BaecHUA. 3MeHeHNE
arperatHbIX COCTOSTHUI BerecTBa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. J[Ba pona
AJICKTPUUCCKUX 3aPSI0B

30

Ypok-uccnenoBanue "DieKTpuzaIus
TeJl MHIYKIUEN U NPU
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COTIPUKOCHOBEHHUH '

B3anmopencTere 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTpUYECKOE TOJIE.
32 Hanpsi>keHHOCTB DJIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekrpuyeckux 3apsjios.
33 OnemeHTapHbli 3apsag. CTpoeHue
aToma
34 [IpoBOAHMKY U ANDIIEKTPUKHU. 3aKOH bubnnorexa [JOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
CBOMCTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKHUI TOK, YCIIOBHS €T0
36 cylIecTBOBaHMs. VICTOUHUKH bubmmorexa [TOK
y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOrO TOKa
37 JleWCTBHUS SIIEKTPUYECKOT0 TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiictrue
38 AJIEKTPUYECKOTO TI0JISI Ha TPOBOTHUKHU 1
U IUDJICKTPUKH'
39 DNEeKTPUYECKUA TOK B METAIIJIaX, bubnuorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas ernb U €€ COCTaBHbIC
4acTH
bubnmoreka [JOK
41 Cuna Toxka. JlabopatopHas pabora 0.5 B

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

DJIEKTPUUECKOE HATIPSKCHHUE.
BoasT™merp. JlabopaTtopHas pabora

bu6mmoreka [JOK

42 0.5
"N3mepenue u peryirpoBaHue https://m.edsoo.ru/ff0a%14
HanpspKeHus ™
43 CornpoTuBiieHre MPOBOAHUKA. bubnunoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [JOK
IPOBOAHMKA OT €r0 JJIMHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
IOTIEPEYHOI0 CEUeHUs U Marepuaia”
3aBUCUMOCTb CUJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa i yyacTka bubmmorexa [TOK
P ' ALY https://m.edsoo.ru/ff0aad4a
LenH
JlaGopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, U €ro yepe3 pe3ucrop, oT 1 bubmmorexa LIOK
» AV pes p b https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaMpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaIebHOE
COEMHEHUS POBOJHUKOB
JlaGopaTtopHas padora "IIpoBepka
48 npaBuia CIOKEHUS HANPSKEHUN TPU 1 bubnuoreka [IOK
II0CIIE€A0BATEILHOM COCIMHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas padota "IIpoBepka
paTopratp POBEP bu6mmoreka [JOK
49 MpaBUJIa AJISl CUIIBI TOKA TIPH 1

napalJIeJIbHOM COCAUHCHUU

https://m.edsoo.ru/ffOaadle
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pe3ucTopon”

Pemenue 3agau Ha npuMEHEHUE

bu6nmoreka [JOK

50 3akoHa Oma U1 pasaIndHoro
UL p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnnorexa [JOK
Toka. 3akoH J[>xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Onpenenenue
52 a60TpLI u I1?40 PII)OCTI/I 3JIeKTqueCKOr0 bubmmorexa [TOK
P . - P https://m.edsoo.ru/ff0ab3e0
TOKA
DIeKTpHUYECKUE IIETH U TOTPEOUTETN
53 3IIEKTPUYECKOU SHEPTUMU B OBIT bubmorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
54 ITocTOsTHHBIE MATHUTEI, UX
B3aUMOJIEHCTBUE
55 Ypok-uccnenosanue "'N3yuenue bubnuorexa [JOK
MOJIEH MOCTOSIHHBIX MAardHuToOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHuTHoe 110J1e
56 3eMIIM U ero 3HadYeHue JUIS )KA3HU Ha buGnnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsi/Ibl.
57 3apsoKEeHHBIE TEla U UX buGnnorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaencTBusd. I10CTOSHHBIN
AIEKTPUIECKUI TOK"
KonTponbHast padbota no teme
58 "DeKTpUUeCcKue 3apsbl. bubmmoreka [JOK

3apsKEHHBIE Tela U UX
B3auMoercTBus. I1ocTOSHHBIHN

https://m.edsoo.ru/ff0abea8
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anekTpuueckuii Tok" / Beepoccuiickas
MpoBepoyHas padbora

59

Pesepaublit ypok. Pabota ¢ Tekctamu
o Teme "TlocTosHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas padbora

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MaruutHoe nosie
3JIEKTPUYECKOT0 TOKa MaruutHoe
I10JIC KaTYIIKHU C TOKOM

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue MeKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yuenue neiicTBUSI MarHUTHOTO
I10JIs1 Ha IPOBOJIHUK C TOKOM"

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcronb3oBanue
AJIEKTPOABHUTATENCH B TEXHUIECKIX
YCTPOWCTBAX U HA TPAHCIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue 1 H3y4eHHe
paboThl ArieKTpoABUTATENS "

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbitel @apazes. 3aKoH
3JIEKTPOMArHUTHON UHYKIIMH.
IIpaBuio Jlenna

64

Onektporereparop. CrocoOs
MOJTYYCHHS DIIEKTPHUECKON SHEPTHH.
DJIEKTPOCTaHIIMU HA
BO300HOBJISICMBIX UCTOYHHUKAX
SHEPTUU
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[ToaroroBka K KOHTPOILHOM paboTe

65 1o TemMe "DIEKTPUIECKUE U 1
MarHUTHBIC SIBICHUS
KonTponbhas pabota no teme
66 "DIIeKTpUIECKHE U MarHUTHBIC 1 bubmorera [JOK
p" https://m.edsoo.ru/ff0ach14
SIBIICHUS
67 PesepBHblit ypok. Pabora ¢ TekcTtamu 1 bubnuorexa [IOK
o TeMe ''TernsoBble sIBIEHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. Pabota ¢ Tekctamu 1
1o TeMme "'MarHuTHbIC SBICHUS "
BIIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 145

ITPOTPAMME
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9 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Konrtpoasnbie | IlpakTtudecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThbI e padoThbI
pecypcsl

1 MexaHuveckoe ABUKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOI'O JABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsMONMHENHHOE 1 bubmuoreka [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE

4 nekeHue. CpeHsss © MTHOBEHHAS 1
CKOPOCTH

5 [IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bubnuorexa [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO ABM)KCHUS. 1
I'padux ckopocTu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOpEHHS Tena npu 1 1 bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO 1 bubnuorexa [JOK
OoKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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oOparieHus. JIuneitHas u yrionas

CKOpPOCTH
10 LleHTpOCTpEeMUTETBHOE YCKOPCHHE
1 IlepBbiii 3axkoH HproTona. Bektop bubnumorexa LIOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOzelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha mpuMeHEHHE bubnuorexa LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
1 . r
> Cuna ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuna
YIPYTOCTHY
17 JIaGoparophas pabota «OnpeneneHne bubnuorexa LIOK
YKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpenis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mmo teme «Cuna bu6mmoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopartopHas pabota "Onpeznenenue bu6nuorexa LIOK
ko3 (uUlIeHTa TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
Pemtenue 3amay nmo reme "3aKoHBI
21 Herorona. Cuna ynpyroctu. Cuna Bubnmorexa [IOK
L yupy ' https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuiia TSHKECTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
naIeHAs

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus " JIBrmxeHue et

23 BOKPYT TPaBUTAIL[MOHHOTO IIEHTpa
(Conueunas cucrema). ['amaktuku”
Pemenue 3agau no teme "Cuna
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa HOK
3 P https://m.edsoo.ru/ff0af5f8
TATOTSHHUS
o5 IIepBast kocMu4ecKas CKOPOCTb. bub6nuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIO.
26 PaBsHOBecue TBEPIOTO TENA C bubmmorexa [IOK
. . p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsl. LeHTp TsKECTH
PaBHOBECHE MaTepHaIbHOM TOUKH.
AGCOMIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHONW OCBIO BPAILICHHUS.
MowmeHnT cunsl. LleHTp TsKECTH
" bubmuoreka [JOK
Pemenne 3agau mo reme "MoMeHT
28 N https://m.edsoo.ru/ff0b02b
cwibl. LleHTp TsDKECTH 4
[ToarotoBka Kk KOHTPOILHOU paboTe MO bubmnoreka LJOK
29 TeMme "MexaHu4ecKoe JIBUKEHHUE. https://m.edsoo.ru/ff0b040
BzaumoneiictBue Ten' 8
30 KonrtponbHas pabora o Teme bu6nunorexa LIOK

"MexaHnyeckoe IBUKEHUE.

https://m.edsoo.ru/ffOb06ec
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BzaumonuerictBue Ten”

Nmnynbe Tena. Umnynsc cuiiel. 3aKoH

31 COXPAaHEHUS UMITyJIbca. YTIPYToe ’ bubmmorexa [JOK
P yaibed. SHpy https://m.edsoo.ru/ff0b07fa
HEYMpYyTroe B3auMOICHCTBHE
Pemenue 3amau mo reme "3akoH bubmuoreka [JOK
32 N
COXpaHECHUS UMITyJIbCa https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus 'PeakTuBHOE
JIBYDKEHHUE B IPUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuueckasi paboTa ¥ MOIIHOCTb httos://m.edsoo.ru/fob0as4
bubmuoreka [{OK
Pabota cuitbl TSDKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU Tela 10
TOPU30HTAILHON MMOBEPXHOCTH
37 CBs13b DHEprUH U PadOTHI.
[ToTenuuanpHas SHEPTUsI
38 Kunernueckas sneprusi. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPTUr https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKE
40 JlaGopartopHas pabora «3yuenue bubnuorexa LIOK
3aKOHA COXPAHEHHUS YIHEPTUI https://m.edsoo.ru/ff0b12fe
bu6mmoreka [JOK
KonebaTenpHOE TBUKEHUE U €T0
41 https://m.edsoo.ru/ff0b185

XapaKTePUCTUKU

8
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3aTyxaromue KojieoaHusl.

bu6mmorexa [JOK

42
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MagTHUKUA
VYpok-uccnenoanue «3aBUCUMOCTh
44 epruoIa KoJIE0aHu OT KECTKOCTH bubmmorexa [IOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpaiieHne sHEpPrun Ipu
MEXAHUYECKUX KOJIEOaHUIX
JlabGopaTopHas paborta «OnpeneneHue
46 4acTOTHI U IIEPUOAA KOJICOaHU bubmmorexa LOK
p https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlabopaTtopHas padota «IIpoBepka
47 HE3aBUCHMOCTH MEepHOJia KOJIeOaHHi bubnuoreka [JOK
rpy3a, HOABELIEHHOI'O K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacChI Tpy3a»
MexaHnunueckre BoJIHEL. CBOMCTBA
48 MexaHnuecKux BoJH. [IpogonbHbIe U bubmmorexa TIOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJHBI
Ypok-koudepennus "MexaHuIecKre
49 BOJIHBI B TBEPJIOM TEJIC.
CelicMuuecKkue BOJIHBI
50 3ByK. PactipocTpaneHnue u oTpakeHue
3ByKa
Ypok-uccnenosanue "HaoOronenne
51 3aBUCHMOCTH BBICOTBHI 3BYKa OT
4acTOTHI"
52 I'poMKOCTB 3BYKa M BBICOTA TOHA.
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AKYyCTHYECKHUI PE30HAHC

53 Ypok-koH(pepeHmus 'Y IbTpa3ByK U bubnmoreka [JOK
nHOPa3BYK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroToBka K KOHTPOJIBHON paboTe 1O

54 TeMe ""3aKOHBI COXPAHEHUS bubmmorexa TTOK

P ' ) https://m.eds0o.ru/ff0b25f0
MexaHnueckue KojaeOaHus U BOJTHBI
KonTponbhas pabota mo Teme

55 "3akoHbl coxpaHeHus. MexaHnueckue
KoseOaHusl U BOJTHBI"

DIEeKTPOMarHuTHOE MOJIE. bubnuorexa [JOK

56
ONEeKTPOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepenmus "[kana
3JIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK

58
Hcnonb3oBaHue 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /17151 COTOBOM CBsA3H"

VYpok-uccaenosanue "H3ydenue
. bubmuoreka [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
N https://m.edsoo.ru/ffOb2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Pemienue 3a1a4 Ha onpeaeneHue

60 9aCTOTHI U JJTUHBI 3JICKTPOMAarHUTHON
BOJTHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa. bu6nuoreka [IOK

61 Ckopoctb cBeTa. BoHoBBIE cBOIiCTBA https://m.edsoo.ru/ff0b31d
CBeTa 0
Hcrounuku cBeta. [IpsamonnHeitHoe bubnuorexa [JOK

62 pacnpocTpaHEHUE CBETA. 3aTMEHHUS https://m.edsoo.ru/ff0b365

Connua u JlyHsl
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3aKoH OTpa)KE€HUs CBETa. 3epKala.

63 Pemenue 3agaq Ha mpuMEHEHUE bubmorera [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
MIPEJIOMJIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonbp30BaHKE MMOJTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHUS B ONITHYECKUX CBETOBOIAX
JIaGoparophas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEITOMIICHUS
CBETOBOTIO JIy4a OT YyIJIa MaJCHHs Ha
rpaHuIie "'BO3ayX-CTeKiIo0""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSA3b"
bu6nmoreka [JOK
68 JIunzel. OnTuyeckast CUjia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
bub6mmorexa [JOK
69 [TocTpoenne n300pakeHUI B JIMH3aX
P p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Omnpenenenue bubnmnoreka [[OK
70 (hOKYyCHOTO PACCTOSIHHS M OTITUYECKOMN https://m.edsoo.ru/ff0b420
CHJIBI COOMPAIOIIEH JTUH3HI" 6
71 Ypok-koupepenmus "OnTudyeckue bubnmoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6mmorexa [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 VYpoxk-konpepenuus "ledexror
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3penus. Kak coxpanuts 3penue”

Pa3noxxenue 6emoro cBeTa B CIIEKT.
OnsiTel HetoTona. Cnoxxenue

bu6mmoreka [JOK

74
CIIEKTpaJIbHBIX 1IBETOB. /(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGoparopnas padota "OnbITH 1O
pa3oKeHuIo 0eJI0ro CBeTa B CIEKTP H
75 BOCHPHSATHIO I[BETA MPEIMETOB IIPU UX bubmmorexa [JOK
p H pedl p https://m.edsoo.ru/ffOc0e2a
HaOII0JICHUH Yepe3 [IBETOBBIC
bunpTpH"
VYpok-nipaktukym "BoaHoBbIE
76 CBOWCTBA CBETA. IUCIIEPCHS,
unTepdepenus u nudpakuus”
77 Omnwitel Pe3epdopaa u ruranerapras bubnunoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynats! bopa. Mozaens atoma bopa
Hcnyckanue u norjomieHne cBera
79 atomoM. KBauTsl. JIuneituarsie Bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-npaktukym "HabmrogeHue bubnuorexa [JOK
CIIEKTPOB UCITyCKAHUS https://m.edsoo.ru/ff0c1550
81 PanuoakTBHOCTD U €€ BUIbI bubamorexa [OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bubnuorexa [IOK
MOJIEeNb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubnuorexa [IOK

N30Tomns!

https://m.edsoo.ru/ff0clal4
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Pemenue 3agay o reme:

bu6mmorexa [JOK

84
"PannoakTuBHBIC TpeBpanieHus" https://m.edsoo.ru/ff0clb4da
85 [Tepuon momypacmnana
Vpok-koH(pepeHuus "PaguoakTuBHbIe
86 1/1:51 ‘{eHI/IS(Il) BpH HpoJe, MEIUIIUHE bubmorexa I[IOK
YHEHIL B TIPUPOAC, MEAHIHHS, https://m.eds00.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 cox paHeHIEﬂ 3apsiIOBOIO U MacCOBOI'O Bubmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnuorexa [JOK
MAacCChl U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "SAnepHeie
peakmuu'’
Peakiuu cunTe3a U neaeHus Saep. bubnmoreka [[OK
90 N
Ucrounuku sneprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus A nepuas
91 sHepreTuka. JlencTus
PaMOAKTUBHBIX U3ITyUYECHUH HA KUBBIC
OpraHu3MbI"
[ToaroroBka K KOHTPOILHOU paboTe MO
Teme "DJIEKTPOMAarHUTHOE TOJIE. bubnuorexa [IOK
92
DNeKTPOMarHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBITCHHS"
Konrponsnas pabora o Teme
93 "DNeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KBanToBBIC siBITCHHS"
94 [ToBTOpeHnue, 060061IICHNE. bubnmoreka [JOK
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JlabopaTopHbIie pabOTHI 1O KypCy
"Bszanmoneicreue ten”

https://m.edsoo.ru/ff0c245a

[ToBTopenue, o6o0menue. Permenne

95 ACYCTHBIX M KAYCCTBEHHBIX 3a7a4 110 1 bubmorexa LIOK
P " N A https://m.edsoo.ru/ff0c2572
TeMme "' TermioBbie MpoLecChl
[ToBropenue, o6o0menue. Pemenne
bu6mmoreka [JOK
96 pacYeTHBIX U KAYECTBEHHBIX 3a]1a4 110 1
N " https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBbIX ABUTATENEH
IToBropenue, o600menue. Pemenne
bu6mmoreka [JOK
97 pacUETHBIX U KQUECTBEHHBIX 3a/a4 110 1
. . https://m.edsoo.ru/ff0c2b30
teMe "KIIJI a1nexTpoycTaHOBOK
[ToBTOpeHnue, 060061IIEeHNE.
98 JlaGopaTopHbie padOTHI IO KypC 1 1 bubmmorexa LIOK
" paTop P N YPEY https://m.edsoo.ru/ff0c2c52
CBETOBEIC SIBJICHUS
IToBTropenue, 0600menue. Padora ¢
99 TEKCTaMHM 10 TeMe '"3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHKE
[ToBTOpeHue, 0600meHne. Pabora ¢
100 TekcTtaMu o teme 'Konebanus u 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMHM 110 Teme "'CBETOBEIC 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, 0606meHue. Pabora ¢
102 TekcTaMHM 1o Teme "'KBaHToBast 1 1
sanepHas pusmnka”
OBILIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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HHPOBEPAEMBIE ITPEIMETHbBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOT'O
OBLIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111€ero 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pas3inyaTth SABJICHHUA IO OIMCAHHWIO HMX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (U3MUYECKUX SIBICHUHA B
OKpYXarolleM MUpe, B TOM uucie (u3nYecKue sIBICHUS B MPUPO/IE,
IIPU 3TOM IE€PEBOJUTH NMPAKTUUYECKYIO 33]aduy B yueOHYIO, BBIIECISATH

CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) PU3HUYCCKUX SBICHUM

1.4

ONMCHIBATh HW3yYCHHBIE CBOWCTBA Tel W (U3MUECKHE SIBICHUS,
UCTIONB3ysl (U3MYECKHe BEIMYMHBI, TPU OINUCAHUM MPABUIBHO
TPaKTOBaThb (PU3MYECKUH CMBICT MCHOJNB3YeMbIX BEJIMYWH, HUX
0003HaYCHHS M €AUHUIIBI (PU3MYECKUX BEITMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYHMHY C JPYyTUMH
BEIMYMHAMH,  CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCUMOCTEH

(OUBUYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MUecKHUe SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl HW3YYEHHBIE 3aKOHbI, IpPU H3TOM JIaBaTh CJIOBECHYIO
GbopMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXCHHE

1.6

OOBSACHATh (PU3MYECKUE SBJIICHHSI, MPOLIECCHI U CBOWCTBA TEJl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYUHHO-CICJCTBCHHBIC CBSI3H, CTPOHTH
o0bscHeHne w3 1 — 2 JOrMyeckux ImaroB ¢ omopoil Ha 1 — 2
W3YYCHHBIX CBOMCTBA ()M3MUECKUX SBICHUH, (PU3MUECKHUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemats pacy€THeIe 3aJa4d B 1 — 2 JCWCTBHS, UCIOJIB3YS 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHE BETMYMHBI: HA OCHOBE aHaln3a
YCIOBUS 3aJladyd  3allMChIBaTh KPATKOE YCJIOBUE, IMOACTAaBIATh
buznyeckue BeNIUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH
CIIpaBOYHbBIC JJAHHBIC, HEOOXOIMMBIE ISl PEIIeHUs 3a7a4, OIEHUBAThH

PCAIMCTUIHOCTD HOqueHHOﬁ (I)H3H‘l€CKOI>i BCIIMYHHBI

1.8

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH I[OMOIIU
(U3MYECKUX METOJOB, B OIHWCAHWHM WCCIICIOBAHUS BBIICTATH
npoBepseMoe  TpeArnoyiokeHue  (rumoresy),  pa3jidyath U
WHTEPIPETUPOBATh TOJYYCHHBIM pPE3yibTaT, HAXOJIWUTh OIIUOKH B

XOJ¢€ OIIbITa, A€JAaThb BBIBOJABI 11O €TI0 pE3yJibTaTaM

1.9

IOPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MUYECKUX SBICHUA WU
¢usznyeckux  CBOMCTB  Ten:  (GopmyiaupoBaTh  IPOBEpsieMble
OPEINONoKEeHUs,, coOupaTb  yCTAaHOBKY U3  IPEAJIOKEHHOTO

000pyA0BaHus, 3alUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIMIOJHATh NPSAMbIE U3MEPEHMsI C MCIOJIb30BAHHEM AHAJOTOBBIX M
UQPOBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS NPUOOPOB C YUETOM

3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUIT

1.11

MPOBOJIUTh  WCCJIEJAOBAHWE  3aBUCHUMOCTH  OJHOW  (DU3HUECKOU
BEJIIMYMHBI OT JPYrOM C MCIOJb30BaHUEM NPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IUTAHHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIIENYS NIPEIIOKEHHOMY ILJIaHY,
(UKCUPOBATh PE3yNbTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIC MPEJIOKECHHBIX Ta0IUIl U TPAPUKOB, A€TIATh BBIBOIBI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

MIPOBOANTH KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEIUYUH, CIETYs
NPEeUI0KEHHON MHCTPYKIUK: MIPU BBIMOJHEHUH U3MEPEHUI coOupaTh
HKCMEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIATH 3HAYEHHE HCKOMOM

BCJINYHHBI

1.13

COGJ’IIOI[&TL IpaBHjia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PyI0BaHUEM

1.14

yKa3blBaTh MPUHIMMBI  JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTEPHU30BaThb IPUHLMIBI JEUCTBUS HU3YyUYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHUCAHUS,

UCTONB3ysl 3HAaHMA O CBOMCTBaX (PU3MYECKMX  SIBICHHH U




HeoOXxoauMbIe (PU3NUYECKHE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

OPUBOJUTh MpUMeEpbl  (HAXOAUTh HMHGPOPMAIMIO O TMPUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3UYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM JJIs1  oOecrieueHHs O€30MacHOCTH TpH  OOpamieHuu ¢
npudopaMu ¥ TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 310POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOro IOBE/ICHUS B OKpYXKarollel cpene

1.16

OCYUIECTBIISATh OTOOpP MCTOYHHMKOB MH(popMauuu B cetu MHTepHeT B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IUYHbIX HCTOYHHUKOB
BBIJIENIATE MH(OpMAINIO, KOTOpasi SBISETCd NPOTHBOPEYMBON HIIH

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONOIYJISIPHYIO ~ JIUTEeparypy  (usuyeckoro  cojepkaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaIeTh
npuéMamMH KOHCIIEKTUPOBAHUA TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUChMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHMKOB HH(pOpManun (U3NIECKOro
COZIepKaHUs, B TOM YHCIe MyOIMYHO JeNIaTh KpaTKHe COOOIICHUsS O
pe3yibTaTaXx MPOEKTOB WM Y4eOHBIX MCCIEIOBAHUM, NHpPU ITOM
rPaMOTHO HCIIOJIb30BaTh WM3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

IIPpU BBITTOJIHCHUU qu6HBIX IMPOCKTOB U I/ICCJ'ICILOBB.HI/Iﬁ pacnupeaciiaTb
0053aHHOCTH B rpymnme B COOTBETCTBUH C IIOCTABJICHHBIMHU 3aJad4aMU,
CJIICAUTH 3a BBIIIOJHCHUCM IIJIaHa HCﬁCTBHﬁ, aCKBATHO OLICHHUBATh
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY>KaOIIHNX

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh IMOHATHA




1.2

pas3inyaTthb SABJICHHUA IO OIHMCAHHWIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/IquKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (U3MUYECKUX SIBICHUH B
OKpYXaroIleM MHUpe, B TOM uucie (u3nYecKue SIBICHUS B MPUPO/IE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B yueOHYIO, BBIICIATh

CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) PU3MYCCKUX SBICHUM

1.4

ONKCHIBATh H3YYEHHBbIE CBOWCTBA Te€l W (U3MYECKHE SBICHUS,
UCTONb3ysl (U3NYEeCKHe BEIMYMHBI, MPU OINUCAHUM MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  HUCHOJB3yeMbIX  BEJIMYUH,
0003HaYeHHS M €AUHUIIBI (PU3MYECKUX BETUUMH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BETUYUH

1.5

XapaKkTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS W TPOIIECCHI,
WCIIONb3ysl H3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa M  3alHMCHIBAaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA T€J, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMd TPAKTUKO-OPUECHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsicCHEHHE 13 1
— 2 JIOTMYECKHX IIIaroB C TOMOIIBI0 1 — 2 W3yYeHHBIX CBOMCTBA

(I)I/I3I/IIIGCKI/IX SIBJICHUH, (I)I/I3I/ILIGCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemath pacy€THble 3a7aud B 2 — 3 JEUCTBUs, UCIONb3Ys 3aKOHbBI U
(dbopMyIibl, CBS3bIBaAIOLINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHan3a
YCJIOBHS 3a/1a4¥ 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX JJI pelIeHus 3a7adyd, BbIOMpaTh 3aKOHbI U (HOPMYIIHI,
HEoOXonuMble Uil €€ pelleHus, MPOBOAUTh PAacUEThl U CPABHUBATH
MOJIyYeHHOE 3HAueHUuEe (PU3NYECKOW BEIMYMHBI C U3BECTHBIMU

JaHHBbIMH

1.8

paciio3HaBaThb HpOﬁJ’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
q)HBI/ILIeCKI/Ix MCTOOOB, UCIIOJb3Ys OMMUCAHUC UCCIICAOBAHMsA, BBIACIIATD
MMPOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpPAAKA

MPOBEACHUA UCCIICA0OBAHMA, ACJIaTh BBIBOAbI

1.9

MMPOBOAWUTL OIIBITBI I10 Ha6J'IIOJIeHI/IIO (bHSH‘IeCKI/IX SIBIICHUN WIH

¢usmueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble




NPENINONIOKEHNs, coOUpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

060py,Z[OBaHI/IH, OIIUChIBATH XO OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATH IIPSIMBIE W3MEPEHUsI C HCIIOIb30BAHUEM AaHAIIOTOBBIX
puOOpPOB U AATUYUKOB (PU3HUECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHH ¢ y4E€TOM 3a/1aHHOM a0COMIOTHOM MOTPEITHOCTH

111

MPOBOAWTH  HMCCIEAOBAHUE 3aBUCUMOCTH  OJHOW  (PU3UYECKOU
BEJIIMYMHBI OT JPYroil € HCHOJIb30BAHUEM MPSIMBIX HU3MEPEHUN:
IUTAHUPOBATh UCCIIEJIOBAaHME, COOMpATh YCTAHOBKY H BBIMOIHSITH
U3MEpEHHsI, Cleays  TNpEIJIOKeHHOMY  IiaHy,  (UKCHUPOBATH
pe3yNbTaThl MONYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TpaduKOB,

ACJIaTb BBIBOAKLI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEpPEHMsS  (PU3MYECKUX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMJIOKEHHOM MHCTPYKLIHMH, W BBIUHUCIATH 3HAYCHHE

BCJINYHHBI

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHOCTH Tpu  padboTe ¢

71a00paTOPHBIM 000PYTI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONMCAHMs, HUCIOJb3Yys
3HaHHA O CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOOXOIUMBbIE

(1)I/IBI/II-I€CKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CX€MaM U CXCMAaTH4YHbIM PUCYHKaM, COCTaBJIATH CXCMBI
SJICKTPHUYICCKUX Lereil ¢ IMOCIeNOBAaTeIbHBIM U napaajiCJIbHbIM
COCAMHECHUCEM 9JICMCHTOB, pasinnydad YCJIIOBHBIC 0003HaYEHU

9JICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

OPUBOAUTE MpUMEpbl  (HaXoAuTh HMH(DOpPMAIMIO O MpUMEpax)
MPaKTUYECKOTO UCTOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
KU3HU g obOecriedeHuss 0€30MacHOCTH TpU  OOpalieHuud ¢
npubOpaMu M TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOZICHHSI HOPM KOJIOTHYECKOT0 TIOBE/ICHUSI B OKPYXKAIOIICH cpeie

1.17

OCYILECTBIIATH MOMCK UHPOPMALUHU (PU3UUECKOTO COAEPIKAHUS B CETH
HuTepHeT, Ha OCHOBE HMMEIOIIUXCS 3HAHMW M IyTEM CPABHCHMS

JOITIOJIHUTCIIbHBIX MHMCTOYHHUKOB BbIACIATH I/IH(i)OpMaI_II/IIO, KOTOpas




ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BaTh IPH  BBHIMOJIHEHUH YYEOHBIX 3aJaHUil  Hay4dHO-
HOMYJISIPHYIO JIUTEPATypy (PU3UYECKOro COJepXkKaHUs, CIpaBOYHBIE
MaTepuaibl, pecypchl cetu HTepHeTr; Biazere npuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, Mpeodpa3oBaHusi WH(GOpPMALMUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUYECKOTO
COJICpP)KaHUs, B TOM 4YHCJIEC MYOJIMYHO MPEACTABIATh PE3YJIBTATHI
MPOEKTHON WM HCCIEeNOBATENIbCKONW JEATeTbHOCTH, MPU ITOM
rPaMOTHO HCIIOJIb30BaTh WM3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

P BBITIOJHEHUN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (U3MUECKUX
MIPOLIECCOB pacCHpeleNsiTh 00sI3aHHOCTH B I'PYIIE B COOTBETCTBUH C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, NpOSIBIIII ~ TOTOBHOCTH

pa3pemats KOHQIUKTHI

9 KJIACC

Kox
NMpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIb30BAaTh U3YUYCHHLIC ITOHATHUA

1.2

pas3jindaTtb ABJICHHUA IO OIIMCAHUIO HX XapPaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-I€CKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUYECKUX SIBICHUHA B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 33aJauy B y4eOHYIO, BBIJIEISThH

CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) PU3HUYCCKUX SBICHUM

1.4

OIMUCBIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/ILI€CKI/IG SIBJICHHA,

HCIIOJIb3YyA (1)I/ISI/II-IGCKI/I€ BCJIMYMHBI, IIpW OIIMCAHUW [IPABUJIILHO




0003HaYeHUSI U €TUHUIIBI PU3NYECKUX BEIMYUH, HAXOAUTh (YOPMYIIbI,
CBS3bIBAIOIME JAHHYIO (U3MUECKYIO0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKd  HM3YUYEHHBIX  3aBHCUMOCTEH

(I)I/I3I/IIIGCKI/IX BCJINYHNH

1.5

XapaKTCpU30BaATh CBOICTBa Tel, (I)I/I3I/I‘-ICCKI/IG SIBJICHUS W IPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3aIllMCbiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKCHHE

1.6

O0BACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH TPHYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOUIbI0 2 — 3 H3yYEHHBIX CBOMICTBA

(bu3nyecKuXx sIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ajauyu (omuparomiyecs Ha cuctemy u3 2 — 3
YPaBHEHUI1), HUCIOJB3ysl 3aKOHBI W  (OpPMYJbI, CBS3BIBAIOIIUEC
¢u3nveckue BEIMYMHBI. Ha OCHOBE aHANMW3a YCIOBHS 3a/Ja4H
3allUCBHIBaTh KPAaTKOE YCJOBUE, BBIABJIATH HEJOCTAIOIIME WIIU
M30BITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIS pelIeHUs,, NPOBOJUTH Pacu€Thl M OLEHUBATh PEATUCTHYHOCTh

MOJIy4YE€HHOT'0 3Ha4Y€HUs (PU3HMUECKON BEITMUUHBI

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh NpPU HOMOIIU
(bu3MYeCKUX METOOB, UCIOJb3YSl ONMCAHUE HCCIEAOBAHUS, BBLACIATH
IIPOBEPSIEMOE TPEAIOIOKEHNE, OLICHNWBATh NPABUIBHOCTh MOPSIKA
IIPOBEICHUS UCCIIECAOBAaHUA, JEJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

1.9

NPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUHA HITH
(bU3MUECKUX CBOMCTB TEJI! CaMOCTOSATENILHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOrO Habopa 000OpyAOBaHHS, OMUCHIBATH XOJ ONBITA U €ro

pe3yabTatThl, GOPMYIUPOBATH BBIBOABI

1.10

OPOBOIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompeseNsisl CpelHee 3HaueHWe H3MepsieMod Beam4yHHBI ((hoKycHOe
paccTosiHue coOuparomieil JIuH3bI), 000CHOBBIBaTH BHIOOp cHocoOa

u3MepeHus (M3MepUTEIbHOr0 Iprudopa)

1.11

MMPOBOAWUTL HCCIICOOBAHUC 3aBHCHUMOCTCH (i)I/I3I/I‘—I€CKI/IX BCJIIMYHUH C

HCIOJIb30BAHUECM TIPAMBIX HBMCPCHHﬁ: IJIaHUPOBATb HUCCIICAOBAHUC,




CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH pe3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUIE TaOIULU

T‘pa(i)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCICAOBAHUA

1.12

MPOBOAMTH  KOCBEHHbIE  HM3MEPEHHMS  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATE W3MEPEHHUs, Clenys NpPEIIOKEHHOW HWHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOnrofaTh TMpaBWia TEXHMKH Oe30macHOCTH IMpu  padboTe cC

n1a00paTOpHBIM 000y I0BaHUEM

1.14

pa3inyaTth OCHOBHBIC NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJEIICH:
MaTepuajbHas TOuKa, a0COJIIOTHO TBEPAOE TEJN0, TOUEYHBIH UCTOUHUK
CBETa, JIy4, TOHKas JIMH3A, IJIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAaHUsA, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOOXOJIUMBbIe

(I)I/IBI/I‘-IGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl UM CXEMAaTUYHBICE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIbHBIX npubopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUH Y4eOHO-IIPAKTUYECKHX
3aJa4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI N300pakeHUN B IMJIOCKOM

3epKaJie ¥ coOuparomieit IMH3e

1.17

NPUBOJIUTH MpUMEpbl  (HaXoAuTh HMH(DOpPMAIMIO O MpUMEpax)
MIPAKTUYECKOTO HCITOJIb30BaHMS (PU3MYSCKUX 3HAHWUH B TIOBCETHEBHOM
KU3HU g obOecriedeHuss 0€30MacHOCTH Tpu  OoOpalieHuud ¢
npruOOpaMy M TEXHUISCKUMH yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U

COGJ’IIOI[CHI/I}I HOPM 3KOJIOTHYECKOI'0 TOBCACHU B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUN (DU3MUECKOTO COJCPKAHUSI B CETH
WNHTepHeT, caMoCTOSTENbHO (OPMYIUPYs TIOMCKOBBIM  3ampoc,
HaXOAUTb IIyTH  OINPEIEJCHHUS  JIOCTOBEPHOCTH  IOJYyYEHHOM
nH(poOpMaIM Ha OCHOBE HMEIOIIMXCS 3HAHWN W JIOMOJIHUTEIbHBIX

HCTOYHUKOB

1.19

UCTOJNBb30BaTh MPU  BBHINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




MOMYJISIPHYIO JIUTEPATypy (PHU3UUECKOrOo COAEpkKaHMsI, CIIPAaBOUHBIE
MaTtepuainsl, pecypchl cetu MHTepHer, Bnaxers npuémamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMALMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(POpMallUUM M3 HECKOJbKMX HCTOYHUKOB (PU3NYECKOTO
coJiepXkKaHusl, MyOJMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOW HIIN
HCCIEA0BATENIBCKOM  JEATENBHOCTH, NPH  3TOM  TPAMOTHO
UCIIOJIb30BaTh U3yUYEHHBIN MOHATUNMHBIN allapaT u3y4aeMoro pasaena
GU3MKM U CONPOBOXKJATh BBICTYIUICHHE Npe3eHTaluued ¢ y4EToM

0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

P BBITIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3MUECKUX
IIPOLIECCOB PacCHpeeNsITh 005 I3aHHOCTU B I'PYIIE B COOTBETCTBHH C
IIOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYIINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, NpOSIBIIASI ~ TOTOBHOCTH

pazpemats KOHQIUKTHI




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pa3nena

Kon
3JIeMEeHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXAIOIIEIO MHUPA

1.1

@duzuka — Hayka O TMpUpojAe. SBICHHS TPUPOJIBI.
dusznueckre  SABICHUSA: MEXAHHYECKHE, TEIUIOBbIE,

QJICKTPHUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznueckre BeNIUYUHBL.  M3MepeHune  Qu3NUECKUX
BenuunH.  Dusmueckue  npubopel.  [lorpemHocTh

U3MepeHni. MexayHapoHas CuCTeMa eIUHUIT

1.3

ECTeCTBeHHOHay‘IHBIﬁ METOA IO3HAHUS. Ha6J'IIOI[eHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIJIBUIKCHUC T'HUIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HAO0IOIaEMOTO SIBJICHUS

1.4

Onucanune GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIIEH

1.5

[IpakTuueckue padbOTHI:

#HH##Par###l3mMepenue pacCTOSHHM.
###Par###13mepenne 00bEMa KHUAKOCTU U TBEPIOTO
Tena.

#H#Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par###13mepeHue  TemmepaTypel [pH  [TOMOIIU

KHUJIKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

[NEPBOHAYAIJIBHBIE CBEJJEHU A O CTPOEHUUN BEILIECTBA

2.1

###Par##CTpoeHe BeleCTBA. aTOMBI U MOJIEKYJIbI, UX
pazMepbl.  OmBITBI,  J0Ka3bIBAOIIUE  JUCKPETHOE

CTPOCHHUC BCUICCTBA

2.2

#H##Par### [pwkenne  dactunr  BemectBa.  CBs3b
CKOPOCTH  JABWXKEHHUS  4YaCTULl C  TEMIIepaTypou.

BbpoyHnoBckoe nBuxkenue, nupdysus

2.3

B3aI/IMO)IeI\/’ICTBI/Ie YacTHll BEIICCTBA. IIPUTKCHUE U




OTTAaJIKUBAHUEC

##H#Par### ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKHIKOCTEH Hu TBépI[BIX (KpI/ICTaHJ'II/I‘-ICCKI/IX) TCII.

24 B3anMocCBs3p MeXay CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

25 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[IpakTuueckue paboOThI:
#H#Par###Onenka quaMeTpa atomMa METOAOM psiioB (C
UCIIOJIb30BaHUEM (oTOrpaduii).

2.6 #HHPar###OnpITel 1o HAONIONEHUIO  TEIUIOBOTO

pacIpeHus ra3oB.
#HHHPar###OnbITEI 10 0OHAPY)KEHUIO JEMCTBUSL  CHII

MOJIEKYJIIPHOTO IPUTSIKEHUS

JIBDKEHUE U B3BAUMOJIEVMCTBUE TEJI

31 Mexanuueckoe NBIDKEHUE. PaBHOMepHOE Hu
' HEPaBHOMEPHOE JIBHIKEHHE
##HPar###CropocTb. Cpennsis CKOPOCTH pu
3.2 HEPaBHOMEPHOM [JBWKE€HHUU. Pacyér myTu U BpeMeHH
JIBHDKECHUSI
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 TeJ Kak MpUYMHA MU3MEHEHHUsS CKOPOCTH JIBHKECHHUS TeJl.
Macca kak Mepa HHEPTHOCTH Teja
34 #H#Par### lnotHocTh  BemiecTBa. CBS3b TJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BhEMA BEllecTBa
3.5 Cuia KaKk XapakTepUCTHKa B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIIBIO TUHAMOMETpPA
37 #H##Par###IBnenue Tarorenuss u cuna TsokecTu. Cuna
' TSKECTU Ha Opyrux miaHerax. Bec tena. HeBecomocTth
38 Cuna tpenus. TpeHHE CKOIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoae U TEXHUKE
39 #HH##Par###Cnoxenne CwWi, HaMpaBJIEHHBIX IO OIHOU

npssMoi. PaBHOAEHCTBYIOIAs CUIT




3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTHM  PABHOMEPHOIO  JBM)KEHUS
(mapuka B OKHIKOCTH, MOJEIH  DIIEKTPUYECKOTO
aBTOMOOWIE M Tak janee). OnpeneneHHe CpenHei
CKOPOCTH CKOJIbXEHHsI Opycka WIM IIapuka IO
HAKJIOHHOM  IUIOCKOCTH. OmpenenacHue  IUIOTHOCTH
TBEPAOTO Tena. OnpIThI, J€MOHCTPUpPYIOIINE
3aBUCUMOCTh PacTsDKeHUs (maedopMariiu) MmpyKHHbBI OT
MPWIOKEHHON  cuibl.  ONBITBI, J€MOHCTPHUPYIOLIHNE
3aBHCHUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@usnyeckue SBICHUS B IIPUPOJE. NPUMEPHI ABMKEHUS C
pa3IMYHBIMUA CKOPOCTSIMU B XKMBOW U HEXHMBOU IIPUPOJE,

JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHUUYeCcKre yCTpOMCTBA: JMHAMOMETP, MOAIITUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KUKOCTEN Y TA30B

4.1

JaBnenue TBEpHoro Ttena. CrocoObl YMEHBIICHHUS |

YBCIIMUCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHHS ra3a oT o0béMma,

TEMIIEPATYPbI

4.3

[lepenava maBieHus: TBEPABIMH TEIAMH, KHUIAKOCTSIMU U

razamu. 3axoH [lackang. [ITHeBMaTHyecKkre MalINHbI

4.4

3aBUCHMOCTh  JIaBJICHUSI KUAKOCTH OT  TJIyOUHBI.
IM'uapocraTudeckuii mapagoke. CooOIIarOmuecs CoCyIbl.

Fnz[paBanecxne MECXaHU3MbI

4.5

Atmocdepa 3emnu u atMocdepHoe naBienue. [IpuanHel
CYIIIECTBOBaHMUS BO3AYHIHOW 000mouku 3emud. OmbIT
Toppuuenu. 3aBUCHMOCTh aTMOC(HEPHOTO JTABJICHUS OT

BBICOTBI HaAZl YPOBHEM MOPA

4.6

W3mepenune armocdepnoro pasienus. llpuGopsr s

U3MEpeHUs aTMOC(HEPHOTO JAaBJICHUS

4.7

JlelictBre XUAKOCTM M Tra3a Ha IOTIPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue padboTHI:

UccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJAE OT
o0béMa TMOTrpyXEHHOW B KHUAKOCTH YacTH TeJa.
Ornpenenenre BbITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH Ha
TEJO, MOrpyKEHHOE B  JKHAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHUCTBYIOLIEH
Ha TEIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAIKMBAIOLLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B JKHIKOCTH, OT 00BEMa
MOrPYKEHHOU B XKUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJIKOCTH. Konctpynposanue apeomeTpa  WIH
KOHCTPYMPOBAHUE  JIOAKM M  OmOpeAcieHue  e€

Irpy30I10AbEMHOCTH

4.10

dOu3nyeckue SIBJICHUSA B npuponae: BJIMSTHUC
aTMOC(I)CpHOI“O JaBJICHHA Ha JKHUBOH OpTraHu3M, IUIaBAHUC

pBIO

411

TexHuueckue yCTpOWCTBA: COOOINAIOLIMECS COCYIB,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMUYECKUN IIpeEcC,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIHOCTD, SHEPT'UA

5.1 Mexanunueckas pabota

5.2 Mexanuueckasi MOITHOCTb

53 [IpocTeie  MeXaHU3MBI. pblYar, OJIOK, HaKJIOHHAS

' TIOCKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [IpuMeHeHue npaBuiia paBHOBECHS phluara K 0JIOKY
«3o070TOC  TpaBWwiIO»  MexaHWKH.  KoaddummeHT

9.5 I10JIE3HOTO NecTBUs MEXaHU3MOB. ITpocTsie
MEXaHU3MBI B OBITY ¥ TEXHUKE

5.6 [ToreHnuanbHast SHEPTUU TeJla, MOIHATOrO Hall 3eMIIEH

5.7 Kunerudeckas sneprus

58 [Tonnass mexaHuveckas SHEprusi. 3aKOH W3MEHEHUS H

COXpPaHCHUA MEXaHUYECKOM OHECpPIrun




5.9

[IpakTuueckue padbOTHI:

#H#Par###Onpenenenne paboThl CUJIBI TPEHUS MpU
PaBHOMEpPHOM JBM)KEHMM Tella [0 TOpPU30HTAIbHON
nosepxHoctu. MccnenoBaHue yclOBUI  paBHOBECHS
ppiuara. M3mepenne KIIJI HakIOHHOW IJIOCKOCTH.

I/I3y‘{eHI/I€ 3daKOHa COXpaHCHUA MEXaHHUYECKOMN SHEpPIruun

5.10

®du3nyeckue SBJICHUI B OpUpoaC. phlYaru B TEIC

YCJIO0BCKa

5.11

TexHudeckue yCTpOMCTBA: pbl¥ar, MOABWXHBIA H
HEMOABIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCThIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasaeia

Kon
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOPUM CTPOEHHUS BellecTBa. Macca U pa3Mepsl
MoJsiekyd.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.]'IHpHOKPIHGTH‘ICCKOfI TEOpHUU

6.2

Mogenu  TBEPAOro, IKHAKOIO M  ra3o00pa3HOro
cocTtosiHUi BemiecTBa. Kpucraiumdeckue u aMopdHbIe

TCJ1a

6.3

OOBsicHEeHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TET
Ha OCHOBE [IOJIOKEHUN MOJEKYIIPHOKMHETUYECKOMN

Teopuu

6.4

CMayuBaHue u KalMWJJISIPHBIC ABJICHUA

6.5

TemmmoBoe PaCIUPCHUC U CIKATUC

6.6

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO

TCIJI0OBOI'O JBMIXXCHUA YaCTHI]

6.7

Brytpennsis sneprusi. CiocoOsl ”3BMEHEHHSI BHYTPEHHEH




SHEPruM: TEIJIoNepeaaya U CoBEpILeHUE paboThl

Buapl Tennonepenaun: TEMJIONPOBOJAHOCTh, KOHBEKIIMS,

6.8
U3TyYeHue
KosmnuectBo  Temnotel.  YaenbHas — TEIJIOEMKOCTh
6.9
BelIeCTBa
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
5 [InaBieHne 1 OTBEpIEBaHNE KPUCTAININYECKUX BEILIECTB.
11
VY nenbHas TEMOTAa MJIaBICHUS
[TapooOpa3zoBanne 1  KoHjeHcauus. Vcnapenue.
Kunenne. VYaenbHas  Ttemiota  mapooOpa3oBaHUS.
6.12
3aBUCHMOCTh TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO
TABJICHUS
6.13 BnaxxHocTh Bo3tyxa
6.14 DHeprus TOIMBa. Y IeJbHas TEIMI0Ta CrOpaHus
[Tpunuuner  pabotel  TeruoBbix asuratenei  KIIJ]
6.15 TEIUIOBOTO ABUTaress. TeroBble ABUTATENN M 3allUTa
OKpY Karolle cpenbl
3aKOH COXpaHEHHs U MPEBpAaIlleHUs] SHEPTUHU B TEIIOBBIX
6.16
nporueccax
[TpakTueckue paboTHI:
HHHPar###ONBITEI IO OOHAPY)XKEHUIO JEHCTBUSA  CHI
MOJIEKYJISPHOTO TIPUTSIKEHUSI.
HHHPar#H###0nbITHL IO  BBIPALIMBAaHUIO  KPHCTAJUIOB
MOBAPEHHOM COMM WM caxapa.
##HPar###O0nbITEL 10 HAONIOJCHHUIO  TEIJIOBOTO
6.17

paciIMpeHus ra30B, )KUJIKOCTEH U TBEPABIX TEI.
###Par###OnpeneneHue naBlieHUsT BO3ayxa B OajuloHE
HINTPULIA.

HHHPar###ONBITE,  1EMOHCTPUPYIOLINE 3aBUCHUMOCTD
JIABJICHUS] BO3JyXa OT €ro oO0béMa W HarpeBaHUS WIIH

OXJIQXKJICHHS.




###Par#H#1 [posepka runoTe3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA JKUJAKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIepaTyphl.

###Par###Ha0monenue U3MEHEHUS BHYTPEHHEMN
SHEPTUU TeJa B pe3yJibTaTe TeIuionepeaaud U padoTh
BHEIIHUX CHJI.

###Par###llccnenoBanue SBIEHUS TEMJIOOOMEHAa TNpU
CMEIIMBAHUM XOJOJIHOW U rOpsYEr BOJIBI.
#HH#Par###OnpeneneHue KOJIMYEeCTBa TEIUIOTHI,
MOJIYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METATNYECKUM LUTUHIPOM.

##HPar#H##Onpeneneaue  yIOeNbHONM — TEIUIOEMKOCTHU
BEIICCTBA.

###Par###lccnenoBanue mmpoiecca HCIapeHUs.
#H#Par###OnpenencHue OTHOCUTEIIBHOW — BIQXKHOCTH
BO3JlyXa.

#H#Par###OnpeneneHue yaeabHOW TETUIOTHI TJIABICHUS

JIBJA.

6.18

CDI/I?;I/ILIGCKI/IC ABJICHHUA B npnpoz[e: HOBerHOCTHOC
HaTSDKCHHE W KaMWULIPHBIC SBJICHUS B IPHPOJE,
KpUCTAIJIBI B Tipupojie, u3nydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

WHes, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KallWIUIAPBIL,  IIPUMEPHI
WCIIOJIb30BAaHNs KPHUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4YNK TEMIIepaTypsl, TEPMOC, CHUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPHI, INCUXPOMETp, MapoBas TypOUHA,

JIBUraTellb BHYTPEHHETO CTOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuzanus Ten. J[Ba poaa 3J1eKTpUUYECKUX 3apsiI0oB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apPSKEHHBIX TEJ OT

BCJIMYHHBI 3ap0B U PACCTOAHUA MCIKAY TeJ'IaMI/I)




Onekrpuueckoe nose. Hanpssk€HHOCTD 3J€KTPUYECKOTo

7.3 nonst. [IpuHIUI Cyneprno3uiuu SJIEKTPUUYECKUX TOJIeH
(Ha KaYEeCTBEHHOM YPOBHE)
Hocurenu »saekTpudeckux 3apsjoB. ODJIEeMEHTapHBII
1.4 anekTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBoaHuku u
JUDJICKTPUKU
7.5 3aKOH COXpaHEHUsl ANEKTPUUECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK. VcaoBus CYIIIECTBOBAHUS
' AIEKTPUUECKOr0 TOKa. MICTOUHHMKHM MOCTOSIHHOTO TOKa
JencTBus 3JIEKTPUYECKOTO TOKa (rerumoBoe,
7.7 XUMHYECKOE, MArHUTHOE). DIJIEKTPUYCCKHII TOK B
JKHIKOCTSIX U ra3zax
- Onexkrpuueckas uenb. Cwia ToOKa. DJIEKTPUUECKOE
' HaIpsiKECHUE
29 ComnpoTuBieHue MIPOBOJIHUKA. VnensHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
[locnenoBarenpHOE MW MHapajuleIbHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOUIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
213 DNeKTpUUecKue IEenu W MOTPEOUTENH DIEKTPHUECKON
' sHepruu B ObITy. KOopoTkoe 3aMbIkaHue
ITocTossHHBIE MarHuThl. B3anmMoAeHCTBHE ITOCTOSHHBIX
7.14
MarHuTOB
MarautHoe T10jie. MAarHuTHoOe TIIojie 3€MJIM M €ro
7.15
3HAYCHUE JJIg KHU3HU Ha 3eMiie
216 OmnbIiT Dpcrena. MarHuTHOE MOJIE SJIEKTPUUECKOTO TOKA.
' [IpumMeHeHue >JIeKTPOMArHuTOB B TEXHUKE
217 JlelicTBME MArHUTHOrO IIOJISl HA MPOBOJHUK C TOKOM.

3J'I€KTpOI[BI/IFaTCJ'H) IIOCTOSSHHOTO TOKa. Vcmoab3oBaHue




TpaHCIopTe

Oneitel  @apages.  SIBneHue  3IEKTPOMarHUTHOMN

7.18
nHaykuuu. [Ipasumno Jlenna
DIIeKTPOTreHEePaTOP. CriocoOmr MOy YEHUS
7.19 JJIEKTPUYECKON  SHEpruM. OJIEKTpPOCTAaHIIMKM  Ha
BO300HOBJISIEMbIX HCTOYHHUKAX SHEPTUU
[TpakTrueckue paboTHI:
OnbIThl IO HAOMIONEHUIO 3JIEKTPU3ALMH TNl UHIYKIHEH
Y TIpY CONIPUKOCHOBEHMUH.
HccnepoBanue JEUCTBHA  DIIEKTPUYECKOrO IIOJIA  Ha
MPOBOJAHUKH U TUAJIEKTPUKH.
COopka u mnpoBepka palOOThl SJIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.
W3mepeHnue u peryJupoBaHHe CUiIbl TOKa.
W3mepenue u peryiupoBaHue HaNPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepes
pPE3UCTOpP, OT CONPOTHUBIIEHUSI PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.
OnbIThI, JEMOHCTPHUPYIOIIHE 3aBHUCHUMOCTh
7.20 JIEKTPUUYECKOTO CONPOTHUBIIEHHUS] MPOBOJHHKA OT €ro

JUTMHBI, TUIOLIAIH MTOIIEPEYHOr0 CEYEHUS U MaTepHraa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUA  TIPU
MIOCJIEIOBATEIbHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka mpaBuia sl CHIBI TOKa MPU MapajuieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOThI
IEKTPUYECKOT0 TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BbICIISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIbI TOKA, MAYILErO 4Yepe3 JIAMIIOUKY, OT HaIpPsSKECHUS
Ha Hel. Onpenenenue KIIJ narpesarens. UccnenoBanue
MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO OIS MOCTOSIHHBIX MarHUTOB MPU

nux O6T>€,I[I/IHGHI/II/I U pa3aciiCHUM. Hccnenosanue




JIEMCTBHSI IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITbl,  IEMOHCTPUPYIOUIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUSA KATYLIKU C TOKOM U MarHuTa OT CHJIbI
TOKa U HaIlpaBJICHUs TOKa B KaTymke. M3yueHue

I[@ﬁCTBHSI MAaroMTHOrO I1o0Jisi Ha MPOBOJHUK C TOKOM.

KoncTpyuposanue U U3y4CHHUE paboThI
DIEKTPOABUTATEIA. H3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OnbiTel 1O

HUCCICIOBAaHUIO SIBJICHUA BHGKTI)OMaFHI/ITHOI\/'I HUHIOYKIIAA:
HCCICIOBAaHUE W3MCHEHHI 3HAYeHUS | HaITpaBJICHUA

HHAYKOUOHHOI'O TOKA

7.21

®usnueckue SBIEHUS B IPUPOJE. DIIEKTPUUECKUE
ABIEHUST B  atMocdepe, AIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, JIPEei IMOIIFOCOB,
pOJIb MATHUTHOTO TIOJISA YISl JKU3HU Ha 3eMJle, MOJSIPHOe

CHSHHC

7.22

TexHu4eckue yCTpOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUUYECKOM SHEPruH,
3JIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HAarpeBaTesIbHbIC
AIIEKTPOIPUOOPHI (mpumepsr), NEKTPUUYECKHUE
NPEIOXPAHUTENHN, DJIEKTPOMArHUT, D3JEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
pazzaen Kon snemenTa [IpoBepsieMbIe 2JIEMEHTHI COACPKAHUS
a
MEXAHUWYECKUE SABJIEHU A
Mexanuueckoe JABWKEHHE. MarepuanbHas  TOYKA.
8 5.1 Cucrema otcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUS




8.3

PaBHOMEpHOE IPAMOIIMHENHOE JBUKEHUE

##Par####HepaBHoMepHOE MPSAMOIUHEIHOE ABUKEHHUE.

8.4 CpenHssi ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEpPaBHOMEPHOM JIBUKEHHUH
VYckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE
85 JIBIDKEHUE
8.6 ##HPar###CrobOonnoe manenue. OnbiTel ["anunes
H#iHPar####PaBHOMEpHOE [IBUJKEHUE 110 OKPY’KHOCTH.
8.7 [Tepnox m yacrota oOpamieHus. JIuHeiHass U yrioBas
ckopocTH. LleHTpocTpeMUTeNnbHOE YyCKOPEHHUE
8.8 [lepselii 3axkoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 HHHPar#### [puHIMn cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar####Cuna TpeHus. Cuila TPEHUS CKOJbKEHUs,
813 CHUJIa TPEHUS TOKOS, IPYTHE BUJIbI TPEHUS
##HPar####Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJICHUS
8.15 IBuxenne  mmaHer  Bokpyr  Comnuma.  IlepBas
' KocMu4ecKasi CKopocTb. HeBecomMocTh U neperpy3ku
PaBHOBecue MaTepHaIbHON TOUKH. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPAOTO Tena C 3aKpEIUIEHHOMN
847 0CbI0 BpaueHuss. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. 3smeneHne nmiryibca. Mmiynbe cuiibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #H#Par###PeakTUBHOE ABIKECHUE
8.21 Mexannueckas paboTa U MOIIHOCTh
99 PaGora cun Tsxectw, ynpyroctd, TtpeHus. CBs3b
8 SHEPTUM U paboThI
8.23 [ToTrennmanpHass dSHEpPrus Tena, MOJTHATOTO  HaJ




TTOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHast SHEPTHS CKATON NIPYKUHBI

8.25

###Par#H#Kunernueckass  sueprus.  Teopema o

KMHETUYECKOU SHEPrUu

8.26

H#HPar####3aKoH coxpaHEeHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue pabOTHI:

OrnpezenieHne CpeaHE CKOPOCTH CKOJIBKEHHUS Opycka
WU JBWKEHHUS IIapuKa MO HAKJIOHHOW TJIOCKOCTH.
Omnpenenenrue yCKOpeHHUs Teja MpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBI)KCHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka TrHUMOTE3bl: €CAU MPU PABHOYCKOPEHHOM
NBUKCHUHM O€3 HaYallbHOM CKOPOCTH IyTH OTHOCATCS
KaKk psag  HEYETHBIX 4YHCENl, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUSI CKOJIBKEHUS
OT CWJIbl HOpPMalbHOTrO JaBieHus. OrnpeneneHue
kod(duimenta TpeHus CKoIbkeHUs. OmnpenercHue
*ECTKOCTU mpykuHbl. OmnpeneneHue pabOTHl CHUIIBI
TPEHUs] TPU PABHOMEPHOM JBIDKCHHH Teja IO
TOPU3OHTAIBHOU MOBepXHOCTU. OmnpexneneHue padOTHI
CWJIBI  YOPYrocTd  TNpu  THoabEME  rpy3a €
WCIONb30BAHUEM  HEMOJBMKHOTO U MOABUKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B IpUpoae: NPUIIMBLI U OTJIMBBI,
JABMOKCHUC IIJIAHCT CosHeyHOM CUCTCMBbI, PCAKTUBHOC

JABWXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHHUIOMETP, JAaTYUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU

KOJICOAHMI1: TIEPHO/T, 4acTOTa, aMILUTUTYa

9.2

MaremaTruueckuit u NPYy>KUHHBIN MAasITHUKHU.




[IpeBparenue 3HEpruu MpU KOIeOATETLHOM ABUKECHUU

9.3

3aryxaomue kojeOaHus. BbolHyXIeHHbIE KojeOaHus.

Pesonanc

9.4

Mexaunueckue BOJHBI. CBOMCTBA MEXaHHUYECKUX BOJIH.
[IpononbHbIE W MONEpeYHble BOJHBI. J[JIMHA BOJIHBI U
CKOpOCTb €€ pacnpocTpaHeHUsl. MeXxaHn4eCKre BOJIHBI B

TBEPIOM TeJIe, CECMUYECKUE BOJTHBI

9.5

3ByK. ' poMKOCTE 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

HNudpas3Byk u ynbTpa3ByK

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHue 4acToThl W Iepuojpa  KoseOaHW
MaTeMaTH4ECKOr0 MasiTHUKA.

OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHWi
MPYXKUHHOTO MasiTHUKA

HccrnenoBanne 3aBUCMMOCTH — Iepuoja  KoJjeOaHMit
MOABEIIEHHOTO K HWTH TIpy3a OT [UIMHBI HHTH.
HccrnenoBanne 3aBUCMMOCTH  Iepuoja  KoJjeOaHMit
IIPYKUHHOTO MasiTHUKa OT Maccel rpysa. IIposepka
HE3aBHUCUMOCTH nepuoza KoseOaHui rpys3a,
MIOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU

npyxunsl. I3mepenue yckoperus cBoOOOIHOTO MaieHUs

9.8

®dusnueckue SIBJICHUS B MPUPOJIE. BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCCHHE, CEHCMUYECKHUE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTPOMCTBA. 3XOJIOT, HCIIOIb30BAHKE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC ITI0JIC. :‘)JICKTPOMaFHI/ITHBIC BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHasi mpupoaa cBera. CKOpOCTh CBeETa.
' BousiHOBBIE CBOMCTBaA CBETA

104 [IpakTuueckue paboOTHI:

N3ydyeHue CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH  C




TTOMOIIIbI0 MOOMIIBHOTO TenedoHa

10.5

®dusnueckre SBJICHHS B TPHUPOAC. OHOIOTHYECKOE
NEUCTBUE BUIUMOTO, yIbTPapuOIETOBOTO u

PEHTICHOBCKOI'O I/ISJ'Iy‘IeHI/II\/'I

10.6

Texunuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE

OJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3H

11

CBETOBBIE ABJIEHUA

111

JlyueBast monens cBera. MicTouHMKY cBETa

11.2

[IpssMOnMHENHOE pacpOCTPaHEHHUE CBETA

11.3

Otpaxxenue cBera. [Imockoe 3epkano. 3aKOH OTPaXKCHUS

CBCTa

114

HpeHOMHeHI/IC cBeTa. 3aKoH IIpCIIOMJICHHUA  CBCTA.

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA

115

JIunza. Xop jtyyen B JIMH3E

11.6

Onrtuyeckass cucrema (oToanmapara, MUKPOCKONA H

TCJIICCKOIIa

11.7

I'ma3z kak onTudeckas cHCTEMa. EJII/I3OPYKOCTB u

JAIbHO30PKOCTh

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HhtoTOHA.

CrnoxxeHue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuyeckue pabOTHI:

###Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa)XKEHUs CBETOBOIO JIy4ya OT yIJja NajeHUs.
HHHPar#HH#13yuenne  xapakTepUCTHK  M300paskeHus
IIpeIMETa B INIOCKOM 3€pKaJle.

###Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOIO JIy4a OT yrja MaJeHus Ha
IPaHULE «BO3/IyX — CTEKIIOM.

#Hi#Par### lonyuenne  M300pakeHU C  MOMOIIBIO
coOuparome TUH3HI.

#HH#Par###Onpenenenne  (QOKyCHOTO pacCTOSHHUS U
ONTUYECKOM CUJIbI COOMpPAIOIIEH JTHH3BI.
HHHPar###OnBITEl 0 pas3siokeHUIo Oenoro ceera B

CHEKTP.




HAHPar#H##0NbITHL IO BOCHPUSATUIO I[BETA IMPEIMETOB

IIpU UX HAOJIOIEHUH Yepe3 BETOBbIE (PUIBTPHI

dusnueckue SBICHUSI B IpUPOJEC: 3aTMCHHUSA COJ'IHI_[a u

11.10 JlyHbl, mBETa TEJ, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakuus, pagyra, MEPax)
11 Texuuueckue YCTPOWCTBA! OUKH, IIEPUCKOII,
' (dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 OnbiTel Pezepdopna w mmaHeTrapHass MOJENb aToma.
' Mogens aroma bopa
199 Hcnyckanne u mnoriouieHue cBera aroMoM. KBaHTHI
' JIuHeityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenune aromHoro sanpa. HykioHHas Mozenb
. aTOMHOTO sapa. M30Tonsl
125 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacmnana
' ATOMHBIX SJEP
196 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOI'0 YHCET
12 12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. ctounuku sHepruu
' ConHua u 38€311
12.9 Snepnas sHepretuka. JleMcTBUE  pagMOAKTUBHBIX
' M3JTy4YEHUH Ha KUBbIE OPraHU3Mbl
[IpakTuueckue paboTHI:
HaGmiogeHne CIUIOMIHBIX M JIMHEHUYaTBIX CHEKTPOB
12.10 W3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YACTHUIIBI
0 TOpMO3HOMY TIyTH (110 hoTorpadusim).
W3mepenune paanoakTUBHOTO (oHA
dusznueckue SBICHUS B IPUPOAC. ECTECTBEHHBIN
12.11 PaauOaKTUBHBIN ¢oH, KOCMHYECKHE Jy4H,

PaaUMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,




YCI0BCKa

12.12

Texauueckue YCTpOWCTBA! CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IHPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOoBaHUSs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoBe PI'OC

[Tonumanue posnu  (QU3MKM B HAYYHOHM  KapTHHE  MHpa,
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3H
M II03HABa€MOCTHU SBICHMW MPUPOABI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeil poinu (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHUH, 00 3BOJIOLUU
¢u3nYeCKUX 3HAHUM U UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHpA, O BKJIAJE POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOLIECCOB OKPYKAIOILErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHus O BuAax MaTepud (BEIIECTBO M MOJE), O ABMKECHHU Kak
croco0e CyIIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUn
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBIECHUI HPUPOIBI
(MexaHMYeCKUX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBaHTOBBIX);
YMEHHUE pa3anyaTh sBJICHH 110 ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUYECcKoe SBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYKalOLIEM MHpE, BBIAEHAS HX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSTHUMHOTO arraapara U CHUMBOJIMYCECKOIO
A3bIKa (1)I/ISI/IKI/I MU HCIIOJIB30BAHHEC HX JIA PCIICHUA y‘IC6HI)IX 3a4ad4,
YMCHHUC XapaKTCPU30BaATb CBOMCTBA TCI, (I)I/ISI/I‘ICCKI/Ie SABJICHHUA H

MIPOIIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U YMIUPUICCKUE 3aKOHBI

YMeHne onucEBaTh HN3YUYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘~I€CKI/IC SIBJICHUA,

HCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BCINYHMHBI

Brnanenue ocHOBaMM METOJOB HAy4HOTO IIO3HaHMA C Y4YETOM
coOirofieHHsl MmpaBuil 0€30MacHOro TpyAa: HaOmoaeHue (U3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 0OOpYyJOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3aIMCHIBATh €r0 Pe3ybTaThl, (POPMYyIUPOBATH BHIBOIBI;
MIPOBEJCHUE NPSAMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEJTUUMH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIbHO CcOOMpaTh
HKCMEPUMEHTAJIbHYIO YCTAHOBKY [0 HHCTPYKLUH, BBIUUCISTH
3HaYCHUE BEJIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIE PE3YNbTATHI C
Y4E€TOM 3a/IaHHOU MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHUH;
IIPOBEJICHUE  HECJOXKHBIX  JKCIEPUMEHTAJIBHBIX  HCCIIEJOBAHMA;
CaMOCTOSITEJIbHO  coOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBaHWE [0  WHCTPYKLUUH,  IPEICTaBIISATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (PM3MYECKHUX BEJIUYMH B BHJIE TaONHIl U
rpadyKoB, yUUTHIBATh MOTPEIIHOCTH, JIENATh BHIBOJBI 11O Pe3yIbTaTaM

HUCCICIO0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (DU3MUECKHUX  Mojejei
(MatepuanbHas TO4YKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHJAKOCTEH W TBEPIBIX TeJ, IUIAaHETapHas MOJENb aToMma,
HYKJIOHHAsE MOJIEJIb aTOMHOTO sifjpa) M YMEHUE NPUMEHSATh UX JUIS

00BsICHEHUST PU3UUECKUX MTPOIIECCOB

YMeHue oO0BACHATh (PU3UUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM
YuCJI€ W B KOHTEKCTE CHUTyallM MPaKTHUKO-OPUEHTUPOBAHHOIO
XapaxkTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C ONOPON HAa U3yUEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHHUH, (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH

Ymenne pemath pacuérHbie 3amaun (Ha 0ase 2 — 3 ypaBHEHHi),
UCTIONB3Yysl 3aKOHbI W (OPMYJIbI, CBSI3bIBAIOIIUEC (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3aJadvu,
BBISIBIISATh HEJIOCTAIOININE JIaHHBIC, BBIOUPATh 3aKOHBI M (OPMYJIbI,
HEOOXOMUMBIE T €€ pPEeIIeHus, UCI0JIb30BaTh CIPABOYHbBIC JTaHHbBIC,
NPOBOAUTH PACUYETHl W OIEHUBATH PEATMCTHYHOCTD IOJYYSCHHOTO
3HA4YeHUsl (PU3UYECKON BEIMYMHBI, YMEHHUE OIPENENATh Pa3MEepHOCTh

(bU3MUECKOil BETMUMHBI, TOJIyY€HHOHN MPHU pEeIIeHUH 3a/1aun

YMeHHe XapakTepu30BaTh IPUHLUIBI  JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MHPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OMUCAHUIO, UCIOJb3Ys 3HAHUA O

cBOlcTBax (PM3MYECKUX SIBICHUH UM HE0OXonuMble (pU3MUEcKUe




3aKOHOMEPHOCTHU

10

YMeHue uCronp30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
MOBCEHEBHOM kM3HM s oOecrieyeHHs ©0€30HMacCHOCTH  NPH
oOpamieHun ¢ OBITOBBIMM  MpHOOpaMH U TEXHUYECKHUMH
YCTPOWCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TOBEIEHUS B OKpY’Kalolled cpeze; MOHUMaHHe
HEOOXOMMOCTH TMPUMEHEHHs JOCTHKCHUHA (U3UKU U TEXHOJIOTUH

AJI paguOHAJIBHOTO IMPUPOJA0IIOJIB30BaAHUA

11

OnelT moMcKa, NpeoOpa3oBaHUs U TpPEACTaBICHUS HHPOpPMAIUH
(GU3UUECKOro CcoAep)KaHUsl C HCIOJIb30BAaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, YMEHUE OLIEHHWBATh JOCTOBEPHOCTH
NOJYy4YeHHOM HH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAHUH U
JOTIONIHUTEIBHBIX ~ MCTOYHHMKOB,  yYMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUH YYEOHBIX 3a/JaHUil HAy4YHO-TIOMYJIAPHYIO JIUTEpaTypy
(Gu3NYECKOro CcoAep)KaHus, CIPAaBOUYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BiajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBl B JApPYTYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannyeckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
OTHOCUTETBHOCTH JIBFKCHUS
PaBHOMepHOE W HepaBHOMepHOe nBkKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIUUCIICHHUS cpeaHeii ckopocTH: V = S/t
PaBHOMEpHOE TPSIMONHMHEWHOE NBIKEHUE. 3aBUCUMOCTH KOOPIWHATHI TENa OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOIMHEWHOTO JBHKEHUS:
1.3 .1[1:5) —.TI:I _L}'I.I
I'padukn 3aBUCHMOCTH OT BPEMEHU [JIsi MPOEKIHMH CKOPOCTH, MPOECKIUU
NepeMeIIeHUs,, TyTH, KOOPAWHATHl TMPU PABHOMEPHOM NPSIMOIHHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOPJIMHATBl Tella OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHOTO JBUKCHUS .
EQ
Sy(f)=vp = f+a* 3
@opMynbl UISI TPOESKIUU TEPEeMEICHHs], MPOEKIIMH CKOPOCTH M TMPOCKIHH
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKESHUU:
14 s (N=u,, -t+a L
. “x — Mix X9 ?
U.\'('r) =Upy T4, -1,
a.(f) =canst,
vy, -y, =2a.s,
I'padmkn 3aBHCHUMOCTH OT BpPEMEHH I NPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TPOEKLUHU TepeMEeIIeHUs], KOOpAUHAThl TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBHKCHUU
CBobOogHoe mageHune. GopMyIibl, OMUCHIBAIOIINE CBOOOMIHOE TAJCHUE Tella IO
1.5 BepTHKaIU (IBW)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emin). ['padmku 3aBUCMMOCTH OT BPEMEHHM JUISI TPOCKLUUH YCKOPEHHS,




MPOEKIIUH CKOPOCTM M KOOPAMHATHI MpU CBOOOAHOM NAJACHUU Tela 10

BCPTUKAIN

CKOpoCTh pPaBHOMEPHOTO [BIDKEHHUS Tela IO OKpYy>KHOCTH. HampaBneHwue
CKOPOCTH.
dopmyna AN BBIYHCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL
oOpareHus:

2R

T

LlenTtpocTpemMutensHoe yckopenue. HampapiieHne HEHTPOCTPEMHUTEIHHOTO

1.6 yckopeHusi. @opMyiia 1151 BBIYMCICHUS YCKOPEHUS !
2
a — (3
R
®dopMyria, CBI3BIBAIOIIAS TIEPUO] 1 YACTOTY OOpaIlEeHNS:
V= !
T
Macca. [TnotHocTs Bemecta. @opmya A BBIYUCICHUS TUIOTHOCTH
_m
17 P=7
1.8 Cuna — BekTopHas (uznueckas BenuyrHa. CIoKeHue CHIl
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBiaeHHOCTh BEKTOpa YCKOPEHHUs Tela U BEKTOpa CHIIbI, IEUCTBYIONICH Ha
TEJI0
B3aunmoneiictue Ten. Tpernii 3akoH HeroToHa:
1.11 Fy y=-Fr
1.12 TpeHue mMokost U TpeHHe CKONbXeHUs. PopMyria JUIsl BBIYMCICHUS] MOIYJIS CHJIBI




TPECHUS CKOJIbXCHUA:

Frpzu-ff

1.13

Hedopmanus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKOH YIpPYToid

nedopmanuu (3akou 'yka):

F=k-Al

1.14

BCGMI/IpHOG TITOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUS .

My - 1M,
}-'_ _ G - '—_\—
R
Cuna TspkecTH. Y cKopeHHe CBOOOIHOTO NaieHUs!.
®dopmyna 1715 BBIYUCIECHUS CUIIBI TSDKECTU BOJIM3H MTOBEpXHOCTH 3emiun: F = mg.
JBmxenue mianeT Bokpyr Connua. [lepBas kocMudeckas CKOpOCTb.

HesecoMocTs u nieperpysku

1.15

Nmmynibe Tenta — BeKTOpHas pu3ndecKas BeIMIUHA.
D=mo

HMHYJ'ILC cucteMsl Tei. I3MeHeHue HUMITYJIbCA. HMHYJ'ILC CHIJIbI

1.16

3akoH COXPAaHCHUSA UMITYJIbCa IJIA 3aMKHYTOﬁ CUCTEMBI TCII.
Dp=nyUy +m, U, =const

PeaktuBHOE IBHKEHUE

1.17

Mexannyeckast padora. @opmyia s BEIYUCIECHUS PaOOThl CHIIBIL:

A=Fscoscx

Mexannueckass MOITHOCTD.

1.18

Kunernueckas u IIOTCHIHAJIbHAA OHCPI'Hs. <DopMyna JJIs1 BBIYHMCIICHUA

KMHETUYECKOW SHEPIUH:




Teopema o xkuHeTHueckou s3Heprun. Gopmyia Uil BBIYUCICHUS TOTEHIUAIBHOU

9HECPTHUHU TCJia, MOAHATOIO

Hax 3eMIISit:

E,= mgh

MexaHnuueckas SHEpPrus.

E=E.+E p
1.19 3aKOH COXpaHEHUsI MEXaHN4eCKON 3Heprun. @opMyiia i 3aKOHA COXPAHEHUS
MEXaHMYECKOU HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MeXaHMUECKOW SHEPTUH MPU HAJTUIUH CHIIBI TPSHHUS.
[IpocTeie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 <
[TonBrkHbIM 1 HenoABKHBIN 0s10KU. KITJI mpocThIX MeXxaHU3MOB,
n= ‘4113113,31113
"laarraqaﬂﬂa:a
JlaBienue TBEpIOrO TEINIA.
dopmyiia 171 BBIYUCICHUS JaBJICHHS TBEPOTO TeJa:
_F
pP= h
191 JaBnenue raza. AtMmocdepHoe TaBieHuE.
' ['uppocTraTuyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopmyia 7151 BBIYUCICHHS JaBICHUS BHYTPHU KUJIKOCTH:
P=Pgh+ Py,
1.22 3akoH [lackans. ['unpaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPENEICHUS BBITAIKUBAIOLIECH CHIIBI,
1.23 JICWCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B KUIAKOCTh WM Ias3:

Fy

Apx, =pgV




VYcnosue miaBanus tena. [InmaBanue cyj0B M BO34yXOIUIABaHUE

1.24

Mexannyeckue kojebaHus. AMIUIMTyna, TEPUOJ M 4YacToTa KoseOaHuM.

(DOpMyJ'Ia, CBA3bIBAIOIIAA 4aCTOTY U ICPUOT KoJIeOaHMIA:

1.25

MareMaTtnueckuii M INpYyKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu npu

K01€0aTeIbHOM ABUKEHUH

1.26

3aryxatomue kojaebanus. BeinyxneHHbie konebanus. Pezonanc

1.27

MexaHndecKrne BOJIHEL. HpOI[OJ'IBHBIe N TIIOINIEPCUYHBIC BOJIHEBI. ,Z[J'H/IHa BOJIHBI H

CKOpPOCTb pacnpOCTPaHEHUS BOJIHBI:

Ah=v-T

1.28

3Byk. I'poMKocTh U BbicOoTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'paHULIE

nByx cpen. Hdpa3Byk U yiabTpa3Byk

1.29

Ilpakmuuecxue pabomol

N3MmepeHnne cpenHell MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI; KECTKOCTH
NPYXUHBI; KOI(PPUIMEHTa TPEHUSI CKOJBKEHUS; PaOOThl CHUJIbl TPEHUS, CHUIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JABWXEHHS OpycKa MO HAKIOHHOHW TUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBWKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoaa KOHe6aHI/II>'I MATEMATHYCCKOT0 MasigTHUKA, 4YaCTOTBI U nepuoga
KoJie0aHUM MPYKUHHOTO MasTHUKA; MOMEHTAa CHJIbI, IEUCTBYIOIIET0 Ha pbIyar;
paboOTBl CWJIBI YIPYrOCTH TPU TOIBEME Tpy3a C TIOMOIIBIO HETOJBIKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
OIoxa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHON
YacCTH TEJIa U OT INIOTHOCTH KHUAKOCTHU, HE3aBUCUMOCTU BBITaHKHBaIOHICﬁ CHJIbI
OT MaccChl TeJa; CUJIbI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO JTABJICHUS U OT
poAa MOBEPXHOCTH; CWIbI YIPYTOCTH, BOZHUKAKOWIEH B MPYXUHE, OT CTEICHU
nedopManuu Mpy>KUHBI; YCKOpeHusi Opycka OT yria HakJIOHAa HamlpaBIsIOLICH;
neproaa (4acToThl) KOJIeOaHUil HUTSHOTO MasTHHKA OT JJIMHBI HUTH; TEPHOJA
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MAacChl Tpy3a U KECTKOCTU MPY>KUHBI,
UCCJICIOBAaHNE HE3aBUCHMOCTH IEpUOJia KOJICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHs phluara

1.30

Qusuueckue sA6leHUA 6 npupode. TPUMEPHl IBUKEHHUS C PA3IUYHBIMU

CKOPOCTSIMH B JKUBOW M HE)KMBOW IPUPOJAE, NEHCTBUE CHIIBI TPEHUS B IIPUPOJE U




TEXHUKE, NPWIMBHlI W OTIUBBI, JBWXKeHUEe IuiaHeT CoJIHEeYHONW CHCTEMBI,
pPEaKTUBHOE BUJKECHME JKUBBIX OPIaHU3MOB, PbIYaru B TEJI€ YEJIOBEKA, BIMSIHUE
aTMoc(epHOro MJaBJIEHUS HAa >KMBOW OpraHM3M, IUIaBaHHUE pbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3€MJICTPSCCHUC, celiCMHUYECKHE BOJIHEI, OyHaMHu, 5X0

Texnuueckue ycmpouicmea:. CIUIOMETP, AATYUKU TOJIOKECHUS, PACCTOSHUSI U
YCKOpEHUS, AMHAMOMETp, TMOMAIIUITHUKN, PAKEThl, pblUar, TOJBIKHBIA U

HEIIOIBMKHBIN 6J'IOKI/I, HAKJIOHHAs IIJIOCKOCTb, HNPOCTBIC MCXaHU3MbI B 6BITy,

L3l COOOMIArOIINECS] COCY/IbI, YCTPOHCTBO BOJOMPOBOAA, THAPABIMYECKUI TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, HOPIIHEBOW HAcOC, apeoMeTp, 3XOJOT,
MCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEIJIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJIIPHO-KMHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, KUIAKOTO M Ta3000pa3HOro COCTOSTHUM BEILECTBA.
Kpucranmuaeckne u amopdHbIe TeIa

29 JBwxkenue dvactur, BemectBa. CBsi3b  CKOPOCTH JIBHKCHHS YacTHI[ C

' Temneparypoil. bBpoyHoBckoe nBuxenue, 1uddys3us

2.3 CMaunBaHUE U KaWUISIPHBIE SIBJICHUS

2.4 TennoBoe paciupeHue u cxaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennss osueprusi. Pabota u Temonepenada Kak CrocoObl W3MEHEHHUs

' BHYTpEHHEH 3Hepruu

2.7 Bune! Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue wu oxnaxaenue T1en. KonudecTBo  TEmioTwl. Y aenbHas
TEIUIOEMKOCTb.

2.8 ) .

Q=cm(t,—1,)
3aKOH COXpaHEHHs PHEPTMU B TEIUIOBBIX MpolleccaX. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9
Q1 _Qz +..=0
Ucnapenue u koHuaeHcauus. V3meHeHHE BHYTPEHHEH OSHEPrUM B MPOLIECCE

2.10 UCTIapeHuss W KOHJeHcaruu. KurneHwe IKUIKOCTH. YJenpHas TeIuioTa

napooOpazoBanusi: L = Q/m
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Brnaxnocts BO3myxa

2.12

IInaBnenne wm Kpucraiumsauus. VI3MeHeHHMe BHYTPEHHEW DSHEpPruu IIpHU

IJIABJICHUU U KPpUCTAJIU3AllAH. Y aenbHas TEIIOTA IJIaBIICHUS .

2.13

BHyTpeHHfIfI OHEPIUs CropaHus TOIJIMBA. YV aenpHas TEIoTa Cr OpaHus TOIJIMBA.

q=Q/m

2.14

[Tpunnmmne! padotsl TerioBbix aurareneii. KI1J[ TermmoBoro apuratens

2.15

IIpakmuyeckue pabomul

W3mepeHue yaenbHON TEIUIOEMKOCTH METaJIIMYECKOro LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJONW KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJIAHHOT'O0 HAarpeThiM LMIMHAPOM, IOCJIE OIyCKaHUs €ro B BOJY KOMHAaTHOMN
TEMIIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa; YAEIbHOW TEIJIOTHI
IUIaBleHUs JpAa. MccnenoBaHue W3MEHEHMs TeMIepaTypbl  BOABI  IIPU
Pa3IMYHBIX YCJIOBUAX; SIBICHUS TEMJOOOMEHA NpPHU CMELIMBAHUU XOJOJHON M

FOpr‘Ieﬁ BOJIBI; ITpoIL€CCa UCITAapCHU A

2.16

Qusuueckue s61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KalWUISpHbIE
SBJICHUSL B MPHUPOJE, KPUCTAILIBI B Npupoje, uznydeHue CouHla, 3aMep3aHue

BOJI0EMOB, MOpCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KHUJIKOCTHBIM TEPMOMETp, NaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TMTPOMETPHI, IICUXPOMETP, MapoBas TypOuHaA, ABUraTelb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBLIE ABJIEHUA

3.1

OnekTpu3anus Tein. J[Ba BUa 3JIeKTPUUECKHX 3apsa0B

3.2

B3anMopeiicTBre 3apskeHHbIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsia

3.4

OnekTpuyeckoe Tmone. Hanpsok€HHOCTH  dyiekTpuyeckoro mnojs. [IpuHuun

CYTIEPIIO3UIINH JIEKTPHUUECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE)




Hocurenu »snektpudeckux 3apsaoB. JleiCTBHE 3JIEKTPUYECKOrO TOJISI Ha

3.5
aneKTpuueckue 3apsaanl. [[pOBOAHUKY U ANAIIEKTPUKHU
[TocTostHHBIN 37EKTpUUECKU TOK. JlelcTBUS 3MeKTpuyeckoro Toka. Cuma Toka.
Hanpsoxenne.
3.6 I=qg/t,U=A/
DIEeKTpUYECKOEe CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHUE!
3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoit renu: | = U/R
[locnenoBarenbHOE COETMHEHUE MPOBOAHUKOB!
e TT—TT AJ7T - R—R 4
3.9 [TapannensHOE COeIMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,:.I=I+1;R=—.
-7 ST 2
CMmelianHbIe COETMHEHMS TIPOBOIHUKOB
Pabora u momHOCTE 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 :
: Q=I"-R-t
312 OnpiT Dpcrena. MarHuTHOE TOJie TPSIMOTO TPOBOJHUKA C TOKOM. JIMHMH
MarHUTHOM UHAYKIIMH
313 MarnuTHoe 10Ji€ TOCTOSIHHOTO MarHuta. B3auMopaeicTBUE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBre MAarHUTHOTO IOJISI HA POBOJAHUK C TOKOM
3.15 OmnbiTel @apanes. SBneHue 3neKTpoMarHuTHON nHAyKuuu. [Ipasumno Jlenma
Ilpakmuueckue pabomol
3.16 N3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPA;  MOUIHOCTH

3JICKTPHUYECCKOI'0 TOKa, pa6OTBI OJICKTPHUYECCKOI'0 TOKA.




HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAOMICIO B IPOBOJHHUKE
(pC3I/ICTOpLI, J'IaMHO‘lKa), OT HAIPSLKCHUA Ha KOHIAX IIPOBOJHHKA, 3aBUCUMOCTH
CONIPOTUBJICHUA OT IJIMHBI ITPOBOJHUKA, IIJIOIIAJW €TI0 IMOICPCHYHOI0 CCUCHUA U
YACIBHOT'O COIIPOTUBJICHU.

HpOBepKa mnpaBujia Ui SJICKTPUUCCKOTO HAIIPAXKCHHUA IIPHU ITOCICAOBATCIBHOM
COCAVMHCHHUH MPOBOJHHMKOB, IIpaBWJIa IJIsI CHIbI 3JICKTPUYCCKOIO TOKa IIpU

napajuie]IbHOM COSIMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue sA61eHUA 6 Npupooe. SIEKTPUUECKUE SBJIEHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMId, Apeiid MOII0COoB,
POJTb MArHUTHOTO TTOJISI JTSI )KU3HU Ha 3eMJIe, MOJIIPHOE CHUSHUE
Texnuueckue ycmpoiicmea:. OSIIEKTPOCKOI, aMIIepMETpP, BOJBTMETp, PEOCTar,
CUETUYMK  DJIGKTPUYECKOM  DHEPruH,  DIEKTPOOCBETHUTENbHBIE  MPHOOPHI,

3.18 HarpeBaTeIbHBIE AIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEeIOXPAaHUTENH, DJICKTPOMArHUT, OJIIEKTPOJBUTATENb TOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSIHHOTO TOKa

3.19 DeKTpOMarHuTHBIE BOJHBIL. [1Ikasa 3J1eKTpOMarHUTHBIX BOJTH

3.20 JlydeBas monens cBeta. [IpssiMonuHEitHOE paclipocTpaHEHHE CBETa

3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkaino

3.22 [Tpenomienure cBera. 3aKOH PEIOMIICHUS CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xox nmydeit B nuH3e. POKYCHOE pacCTOsiHME JUH3bI. OnTHyeckas cuia

' auusel. D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTudeckre mpuOopsI
Ipaxmuuecxue pabomol
###Par###lI3mMepenue ONTUYECKON CHUIIBI coOuparomeld JIMH3BI, (OKYCHOTO
paccTostHUsI COOMpArOIei JIMH3bI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MPEAMETa
n300paKeHMsl, KOrjia MPEAMET PACIIONOKEH B JBOMHOM (DOKyCe), MOKa3aTels

3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanne CBOWCTBA M300pa)KE€HHUs, TMOJTYYEHHOTO C IOMOIIBIO
coOuparomiel JTHH3bI;, W3MEHEHUs (POKYCHOTO DPACCTOSHHS JIBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTJjia MPEJIOMJICHUS CBETOBOTO Jyda OT yIJia MaJeHHsl Ha
TPaHUIE «BO3YX — CTEKIIO»

397 Qusuueckue serenuss 6 npupoode. 3armenuss Comuna u JlyHbel, 1Bera Ten,

onTHYecKue siByieHus B atMmocdepe (1BeT Heba, pedpakius, paayra, MUPax)




Texnuueckue ycmpoticmea. O4YKH, TIEpUCKOIN, (oToammapar, ONTHYECKHUE

3.28
CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakuun anbda-u Oera-
' pacnana
4.2 OmneiTel Pe3epdopaa o paccesauro anbda-dactuil. [ImanerapHas moaens aroma
4.3 CocraB aromHoTO sigpa. M30TOmb!
4.4 [Tepuon momypacmnaja aTOMHBIX AP
4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUs 3apsSA0BOr0 U MacCOBOTO YKCEN
Qusuyeckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaauOaKTUBHBIA (DOH,
4.6 KOCMHYECKHE JIy4H, pPaJdOaKTUBHOE W3IYYCHHE NPUPOAHBIX MHHEPAJIOB,
JefCTBUE paJOAaKTUBHBIX U3ITyUYEeHUN Ha OPraHU3M YelloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAWBHUYyalbHBIM J103UMETp, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®uswmka:7-i kmacc: 0a30BBIA ypOBeHb: yueOHUK,/-i kiacc/[1€ppimkun .M.
NBanoB A.U., U3natenbctBo: . Mocksa.: Ipoda. 2022

2. ®usmka : 8 kjacc: 0a30BbIA ypoBeHb: y4eOHUK, 8 kiacc/[IéphIKkuH
N.M. ,UBanoB A.U., U3naTensctBO: . MockBa.: [Ipoda. 2022

3. ®usuka : 9-if kiacc: 0a30BbI ypoBeHb.yueOHHK,9 kimacc/ Iépeimkun .M.
I'yrauxk E.M. UBanoB A. U. IletpoBa M.A., U3narenscTBO: . Mocksa.: [Ipoda.
2022

METOANYECKHUE MATEPUAJIbI U1 YUUTEJIA

7 KJIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO oOmiero ooOpaszoBanus. ®Pusuka. 7 — 9 Kiacchl
(aBropbr:A.B.Ilepormkun, H.B. ®unonosud, E.M. I'yTHHK).

3. Pabouas mporpamma mo ¢usuke. / kiaacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BRIOPAHHBIM YICOHUKOM:

4. Tleppimkua A.B. ®@usuka. 7 kimacc. YueOHUK aiisa oOreo0Opa3oBaTeIbHBIX
yupexaenuii . M.:JIpoga. 2011

5. Jlykammk B.M. COopHuk BompocoB u 3amad mo ¢usuke. 7-9 xi. — M.:
[Ipocsemenne, 2010. —192c¢.

8 KUIIACC

1. PaGouas mporpamma. @usmuka. 7 — 9kiiaccel: yueOHO-METOAUYECKOTO MOCOOUS
Icoct.TuxonosaE.H. — 2-¢ uzn.,crepeorum. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl OcHOBHOTO o0miero oOpaszoBanusi. ®dusmka. 7 — 9 Kiaccel
(aBTopsi:A.B.IlepbimkuH, H.B. ®unonosuy, E.M. 'yTHHK).

3. Pabouas mporpamma mo ¢usuke. 7 kmacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM

4. Tleppiikua A.B. ®usuka. 7 ximacc. Y4eOHHK i 001eo0pa3oBaTesIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. COGopHuk BompocoB u 3amad mo ¢usuke. 7-9 wi. — M.:
[Tpoceemenwne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIC
pabotel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie paboThl. KoHTposbHBIC
3aganust. —Caparos:Jlumeit, 2014.



8. «KoHuTponbpHO-u3Meputenbubie MaTepuaibl. dusumka. 7 kimacce/Coct. H.H.
3opuH. — 2-¢ u3f.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-MeToaudeckoe mocoore/ A.E. MapoH.-
M.: dpoda, 2011.- 123c.:

10.A.B. Iepoimkun @usuka-8xn 2017 M. JIpoda

11.H.B. ®unonoBnu Meroanueckoe nmocooue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CaMocTosTeIbHbIE U KOHTPOJIbHBIE PabOTHI-8 Kitacc
2017 M. [poda

13.B.B. Illaxmarosa ,0.P. Illedep [Auarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapomn, E.A. Mapon, C.B. [1o3oiickuit Coopuuk Bonpocos u 3amgau 2015
M. Jlpoda

9 KJIACC

1. PaGouas mporpamma. dusnka. 7 — 9kiaccel: yaeOHO-METOINIECKOTO MOCOOUS
Icoct.TuxonoBaE.H. — 2-¢ uzn.,crepeotum. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOro oOuiero ooOpaszoBanus. ®Pusuka. 7 — 9 Kiacchl
(aBropbr:A.B.Ileporkun, H.B. ®unonosud, E.M. I'yTHHK).

3. Pabouas mporpamma mo ¢usuke. / kiaace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BRIOPAHHBIM YICOHUKOM:

4. Tleppmmkua A.B. ®usmka. 7 kimacc. Y4eOHHMK I 001meo0pa3oBaTelIbHBIX
yupexaenuii . M.:JIpoga. 2011

5. Jlykammk B.M. COopHuk BompocoB u 3amad mo ¢usuke. 7-9 k1. — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypoBHEBbIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usmka. 7 wmacc. JlaGoparopuasie pabotel. KoHTposbHBIE
3ampanus. —Caparos:JIumeit, 2014.

8. «KoHuTponbpHO-u3Meputenbubie Matepuaibl. ®dumsumka. 7 kimacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-MeToauyeckoe mocoore/ A.E. MapoH.-
M.: dpoda, 2011.- 123c.:

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

7 KJIACC .

1. bubGmumoreka — Bc€ mo mnpeamery «®Puszukan. — Pexum goctymna:
http://www.proshkolu.ru

2. BuseoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru



3. Enwnas kosutekius MUQPPOBBIX 00pa3oBaTebHBIX PECypcoB. — Pexum
nocryma: http://school- collection.edu.ru
4. VHTepecHble MaTepuajbl K ypokaM (M3WKH O TEeMaM; TECThl 0 TeMaMm;
HarsAHbIC TIOCOOMS K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
5. Iludpossie  oOpa3oBaTenbHBIE  pecypchl. —  Pexxum  gocryna:
http://www.openclass.ru
6. DiekTpoHHBIe yUeOHUKH 10 (u3uke. — Pesxxum noctyna: http://www.fizika.ru
8 KJIACC
1. bubmuoreka — Bcé mno mpeamery «Dusukay. — Pexum goctyna:
http://www.proshkolu.ru
2. BuneoonsIThl Ha ypokax. — Pesxum fgocryma: http://fizika-class.narod.ru
3. Enunas kosutexius mudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum gocryna:
http://school- collection.edu.ru
4. VutepecHble MaTepuaiabl K ypokaM (H3UKHA 1O TeMaM; TECThl IO TeMaM;
HarJsIHBIe TocoOust K ypokam. — Pesxkxum noctyna: http://class-fizika.narod.ru
5. Hudposbie  obOpazoBarenbHble  pecypcbl. —  Pexum  gocryna:
http://www.openclass.ru
6. DiekTpoHHBIC YueOHUKH 110 pusuke. — Pexxum poctyna: http://www.fizika.ru
9 KJIACC
1. BuaeoomnbITel Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru
2. Enunas komteknus U poBhIX 00pa30BaTeIbHBIX pecypcoB. — PesxuM octyma:
http://school- collection.edu.ru
3. Hutepecuble MaTepuaibl K ypokam (H3UKH IO TeMaM; TECThl IO TeMaM;
HarJsiAHbIC TIOCOOMs K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
4.  IudpoBpie  oOpa3oBarenbHBIE  pecypchl. —  Pexum  mocryma:
http://www.openclass.ru
5. DriekTpoHHbIe yueOHHWKHU 1O ¢usmke. — Pexxum gocrtyma: http://www.fizika.ru
6.[ucrannmonnas mkonma Ne368 http://moodle.dist-368.ru/ OtkpeiThIii KIacc.
CereBoe oOpaszoBarebHOe coooiecTBo. http://www.openclass.ru/node/109715
1. Enunas KOJUJICKIIHS U ppoBHIX o0pa3zoBaTeIbHbIX peCypcoB.
http://schoolcollection.edu.ru/catalog/
8. @enmepasbHBII  TIGHTp  WHGOPMAIMOHHO-O00PA30BATEIBHBIX  PECYpPCOB.
http://www.fcior.edu.ru/
9. Unutepuet ypok. http://interneturok.ru/ru/school/physics/
10. Tazera «1 cenTsa0pss» Matepuansl o ¢usmke. http://archive.lseptember.ru/fiz
11. Auumaruu pusndeckux oobektoB. http://physics.nad.ru/
12. )KuBas ¢usuka: oOyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usmka.ru. http://www.fizika.ru/








