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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUH,
U3y4aeMbIX XUMHEH, ONOJI0THEN, aCTpOHOMHUEH U pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpA, MPEIOCTABISIET Haubojee sSCHbIe
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoco0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TiaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS,

e HHTEPHPETHUPOBATH  JAaHHbBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepersa npoceienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMH
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpaMmmMe mo (GU3MKe MepedeHb JabopaTOPHBIX padoT u
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTEIb JeiacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax

OCHOBHOTI'O F'OCY/IapCTBEHHOTI'0 3K3aMeHa 10 (pU3UKE.
COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, YIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYUHBL. M3MmepeHune Quznueckux BelIuduH. DPuznyueckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHasi cuctTemMa eIMHHII.

Kak ¢wusuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4YalOT MPUPOIY.
EcTecTBeHHOHAyuUHBI METOJ MO3HAaHMA: HAOMIOJIEHHWE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIOTE3, 0ObSICHEHNE
HaboaeMoro siBiieHus1. Onucanue pU3nuecKux SBJICHUM ¢ TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SBJICHHS.
2. ®uznyeckue npuOOpPbl U IpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHre UEHbI IEIEHUS MIKaJIbl U3MEPUTEIBHOTO Tprbopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3MepoB MaJjbIX Tell.

N3mepenne temneparypbl IPU MOMOUIM >KHJIKOCTHOTO TEPMOMETpa U

JaTYMKaA TEMIIEPATYPHI.

6. IIpoBenenue mcciaeaoBaHUsS IO MPOBEPKE T'MIOTE3bL: AAIBHOCTBH IMOJNETA
IIapuKa, MyIIEHHOT0 TOPU30HTAJIbHO, TeM OOJIbIIe, YeM OOJIbIIe BhICOTA
mycKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmNbIThI,
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JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELECTBA.

JIBrkenre dacTul BemlecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHI] C
temnepaTypoil. bpoyHoBckoe nBrkeHue, auddysus. B3aumoneiicTBue yacTuil
BELIECTBA: IIPUTSHKEHUE U OTTAJIKWUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra3o0B, KUJKOCTEH M TBEPJBIX
(kpuctamnuyecknx) Tesl. B3anMoCBsA3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBH>KEHHSI.

2. Hab6monenue nuddysum.

3. HaGmiomenne  sBmeHuid,  OOBSCHAIOMIMXCS  NPUTSHKECHUEM WM

OTTAJIKUBAaHUEM YACTHII BEIIECTRA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuameTrpa aroMa METOAOM DPsIoB  (C  HCIIOJIb30BAaHUEM

dboTorpadwmii).

2. OnbIThI 10 HAOJIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBH)XEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenne wHepHuU. 3aKOH HMHEpUUH. B3auMOJIeWCTBHE TEN Kak MPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUVIOTHOCTH C KOJIMYECTBOM MOJEKYJ B €AUHULIEC
00BbEMa BeIECTBA.

Cuia kak xapakTepucTuka B3aumozencTBus Tein. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TspkecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHune
CUJI, HAMPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHHS U TpeHUE MOoKosA. TpeHre B MpUpPOe U TEXHUKE.

Hemoncmpauyuu.

Ha6nronenue MexaHM4ecKoro IBMKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHETHOTO JBUKEHHUS.
HaOnronenue siBieHHsI THEPIUU.

HaOntonenue naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHUE Macc MO B3aUMOACHCTBUIO TEI.

S A

CrnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpexeneHre CKOPOCTH PABHOMEPHOT'O JIBMXKEHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. OmpeneneHue cpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM IapuKa o
HAKJIOHHOM TIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TeA.



4. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PAaCTsDKEHUA (IedopMarium)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIAKOCTEN M ra30B.

Hasnenue. CriocoObl YMEHBIICHHS U YBEJIMUCHUs AaBlieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIEHUs rasa oT o0bEma, TemmepaTypel. llepenaua naBneHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU U razamu. 3akoH I[lackans. [IHeBMarnueckue
MAaIInHbl. 3aBUCHUMOCTb JAaBJICHUS >KUIKOCTU OT TiyOuHBI. ['HMapoctarnueckuii
napanokc. Coob1aromnuecs cocyabl. [ MapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emnn u atrmochepHoe namienue. [IpuuuHBI CyliecTBOBaHUs
BO3nymrHOW o0o0nouku 3emuu. OmbiT Toppuuemmu. M3mepenue arMmochepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 u13MepeHuss aTMOC(hHEepHOTO TaBJICHHUS.

JlericTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya qaBieHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mapaBnnaeckunii mpecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcaoBue miuaBaHus TeJ: MJIABaHUE WITU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT

COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B
AKUAKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHUJIbI, JCWCTBYIOIIEH Ha  TEJO,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOIIEN HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OnpIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOUN B )KUIKOCTh
YacTH TeJa U OT MIIOTHOCTU XKUJKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIPENICJIEHUE €€ TPY30NOABEMHOCTH.

o g s~ w N ke



Pasnen 5. PaGora u MOIIHOCTD. JHEpPrus.

Mexannueckasi pabota. MOITHOCTb.

[IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHs pblyara. [IpumeHenne npaBuiia paBHOBECHs pblyara K 0J10Ky. «30510To€
npasuiio» MexaHuku. KIIJ[ npocteix Mexanu3mMoB. IIpocTbie MexaHHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTHueckas M NOTEHUMAlIbHAs SHEPIUS.
[IpeBpalieHre OJHOTO BUIA MEXAHUYECKON SHEPTUHU B IPYroi. 3aKOH COXpAaHEHUs
SHEPTUM B MEXAHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenve padOThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH TeJa 10

TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS phlUyara.
3. Uzmepenue KII/I HaKIIOHHOM IIIIOCKOCTH.

4. V3y4yeHHe 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3zpnes 6. TeruioBbie ABJICHHSA.

OCHOBHBIE ITOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIBITHI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Monenn TBEPIOTO, KHUIKONO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH.
CmaurBaHHE M KaNWJUISIPHBIE ABJIEHUS. TENI0BOE paCINPEHUE U CIKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsst sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
TerJionepeaaya u copepiieHre padoTel. Busl Temionepenauun: TemionpoBOAHOCTD,
KOHBEKIINS, U3TYUYEHHUE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro OanaHca. IlmaBienune w
OTBEpPACBAHHE KPUCTANIMYECKUX BEUIECTB. YJE€iIbHas TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMoc(hepHOro
JABJICHHUSL.

BnaxHocTts BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.



[Tpunuuner padotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuratesns.
TennoBble ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHMsI U MPEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1.

a > D

© ©® N o

Hab6nronenue OpoyHOBCKOTO JIBH>KEHHUSI.

Ha6mronenue nuddysun.

HaGnronenue siBneHuit cMaunBaHUs U KaMWUISIPHBIX SBJICHUH.
Hab6nronenue TemioBoro paciumpeHus Tedi.

N3menenue naBieHUs ra3a Mpu U3MEHEHMH O00bEMa U HArpeBaHUM MWIIU
OXJIAXKJICHUH.

[TpaBuia u3aMepeHus: TeMIEpPaTyphl.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN paOOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaGmronenue KUIeHus.

12. HabmroaeHue mocTosTHCTBa TEMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Mojieau TEIUIOBBIX ABUTATCIICH.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnpITel 10 HAONIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKHJIKOCTEH H
TBEPIBIX TEIL.

OnpeneneHre qaBJICHHUS BO3IyXa B 0ajyIOHE MIMIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIePATYPhI.

HaOntonenne wu3MeHEHHs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaay U padboThl BHEUTHUX CHUJI.

UccnenoBanue siBeHUs] TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsityer BOJBL.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEII000MEHE C HarpeThIM METAUIMUECKUM LIHJIUHAPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.
11. UccnenoBanue npouecca uCIapeHus.

12. OnpeesieHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.
13. OnpeserieHre yaeabHOM TEIUIOTHI IIABJIEHUS JbJA.
Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpusanus Tena. JlBa poaa 3JIEKTpUYECKHMX 3apsaoB. B3aummoneilicTBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apSIIOB U PACCTOSIHUSI MEXKY TEJIaMH).

OnekTpuueckoe mnoje. Hanpsk€HHOCTh anekTpudeckoro mnosis. IIpuHuun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenun sneKkTpuyecKkux 3apsaoB. DJIEMEHTApPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPUYECKOTO TOKA.
W cTouHMKN TOCTOSIHHOTO TOKa. JeMCTBUSL 3JEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuna Toka.  DIEKTPUYECKOE  HAIPsHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BelIECTBA. 3akoH OMma
JUIs ydacTka nend. IlociaenoBaTenpbHoe U apajulesIbHOE COSAUHEHNE IIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoynsa—JleHna.
DneKTpuYecKrue Uenu U MOTPeOUTENH IEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocTostHHBIE MarHUTHl. B3anMoaeiCcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarsutHoe mojie 3eMJIM M €ro 3HauyeHue Uil KM3HUM Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE AIEKTPUYECKOTO TOKA. [IpumMenenne 3J1eKTpoOMarauToB
B TeXHHKE. JIeCTBME MAarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSIHHOIO  TOKa. Mcmosib30BaHWE  DJIEKTPOJABUIATENIEM B TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3neKTpoMarHuTHOW MHAYKUMU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DJIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB M B3AMMOJICVICTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.
[IpoBOTHUKY Y TUBJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M CcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. I'a30BbIi pas3ps.

12. I3MepeHnE CUIIbI TOKA aMIIEPMETPOM.
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13
14
15
16
17
18
19
20
21
22
23
24

25

. U3MmepeHune 3J1eKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.

. Peocrar u marasuH COnpOTUBIICHUMN.

. BzaumoencTBrue NoCTOSIHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHura.

. MonennpoBaHUe MAarHUTHBIX MOJIE MOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiaeHUS IEKTPOMATrHUTHON UHAYKIIHH.

. OnbiTel @apajes.

.3aBUCUMOCTh HamnpaBJC€HUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHSI.

. DJEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13
14

OnbITel MO HAOJMIONCHUIO DJICKTPU3AIMU  Tel UHAYKIUMEH U 1pH
CONIPUKOCHOBEHUH.

Uccnenopanne JeWCTBUSL DIIEKTPUYECKOTO TOJISI HA MPOBOJHHUKUA U
TUBJIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
N3MmepeHue u peryimpoBaHue CUJIbI TOKA.

N3MepeHne U peryJinpoBaHUE HAIIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOHAAU TONEPEYHOTrO
CEUYEHUs U MaTepHaa.

IIpoBepka mnpaBuiia CIOXKEHUS HAINPSHKEHUNA IIPU  IOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Jii CWIbl TOKa MPU MAPAJIETLHOM COCIUHEHUHN
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 Pe3ucTop.
OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnegoBanne 3aBUCUMOCTU CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HANPSKECHHS HA HEM.

. Onpenenenne KII/] narpeBarens.

. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.



15. I3yueHne MarHuTHOTO TIOJIsI TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHCHUH
Y Pa3JIECIICHUH.

16. MccnemoBanue EMCTBHS AIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPENIKY.

17. OnBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOICHCTBUS
KATYILIKU C TOKOM U MAarHUTa OT CUJIbI TOKA U HAIIPABJICHUSI TOKA B KaTYIIIKE.

18. I3yueHue nelCTBUSI MATHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4CHUE paOOTHI DJICKTPOIBUTATEIS.

20. Usmepenue KIIJI anmekTpoaBUTraTeIbHON YCTAaHOBKH.

21. OnpITBl 1O HMCCIECOOBAHUIO SIBJICHUSA DJIIEKTPOMArHUTHOM HHIYKIUU:
UCCIICNOBAHUE W3MEHEHUWW 3HAYEHHS W HANpPaBJICHUS WHIYKIHOHHOTO
TOKa.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe JBWKEeHME. MarepuanbHas Touka. Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUA. PaBHOMEpHOE NPAMOJIMHEWHOE
newxeHue. HepaBHoMepHOe npsimosimHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHelHOe JBkKeHue. CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE ABMXEHUE MO OKpY>KHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuHeiHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

ITepsriit 3axkoH HeroTroHa. Broponi 3akoH HeroroHa. Tperuii 3akoH HerotoHa.
[IpuHIMI CynEPNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHUJia
TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najnenus. JIBuxenue mianeT BOKpyr ConHua. IlepBasg xocMuueckasi CKOPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpaleHus. MOMEHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHUS
MMIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MONIHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b 3HEpruu U padoThl. [loTeHnanbHas sHEprus Tela, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxkaTtoi npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUHu.

Jlemoncmpayuu.
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9.

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

Habmonenne MexaHM4ecKoro ABM)KEHHUS Tella OTHOCUTEIHHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHME TyTe W TPAEGKTOPUN JBHKEHHA OJIHOIO M TOrO e Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3MepeHne cKkopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUXKEHUSL.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue ABMKEHUS Tella o OKPYKHOCTH.

HaGnronenue MexaHMuecKuX sIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHSI Telda OT MacChl Tela W JIEUCTBYIOLIECH Ha HETrO
CHJIBI.

Ha6nronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

N3meHenue Beca Tesa Ipu yCKOPEHHOM JBHKECHUM.

[leperaua uMIrynpca npy B3anMOJIECUCTBUU TEN.

[IpeoOpa3zoBaHus S3HEPTUH MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHne UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU IBUKECHUU TEJIA MO IEHCTBUEM
IPY>KHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa [jisi pa3roHa W JajJbHEUIIEr0 paBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tela MPU PABHOYCKOPEHHOM ABUKEHHH IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM NPU PABHOYCKOPEHHOM JIBIDKCHUH 0e€3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOTBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBIIKEHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. OmipenenieHne  pabOTBl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydyeHue 3aKk0Ha COXPaHEHUS! SHEPTHUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHbIL.

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHU: TIepro,
4acToTa, aMIUIATyAa. MatemMaTuueckuil U IpYyKUHHBIM MadaTHUKU. [IpeBpanieHue
SHEPTUU MPU KOJIeOATETLHOM JIBIXKCHHH.

3aryxatouue  koneOaHusg.  BoiHyxkaenHole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKMX BOJIH. IlpoposibHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI HW CKOPOCTh €€ pPacnpOCTPAHEHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe koJjieOaHWil Tea IIOA ACUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).

HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

. AKyCTUYECKHI pe30HaHC.

JTa60pam0prte pabomuol u onvimeol.

1. OmpenenieHHEe YacTOThl M MEpHoJia KoJieOaHUM MaTeMaTU4eCKOTo
MasiITHUKA.

2. OmpeneneHue 4acTOThI U TIEpHoJia KoJIeOaHi MPY>KMHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJI€OAHUN TOABEIICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH TIEpUOIa KOJeOaHUN NPYKUHHOTO MasiTHUKA
OT MaccChl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH TepHOjJia KOojeOaHuil Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  NEpHOJa  KoJebaHUi
MPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaICHUS.

Pa3znes 10. Di1eKTpPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
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DNEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMAarHuTHele  BOJHbL.  CBoiicTBa
aneKkTpoMarHuTHbIX BOJH. Illkana snekrpoMarHuTHbIXx BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BOJHOBBIE CBOMCTBa
CBETA.

JHemoncmpayuu.

1. CBoMCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1. WM3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHIIBHOTO

tenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHUS.

JlyueBass  Mmogmenp  cBera.  Mcrounuku ~— ceera.  IlpaAmonuHerHOe
pactpoctpaneHue ceera. 3atMenust Connua u JIlynsl. OTpaxenue ceera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcmonap30BaHUME TIOJIHOTO BHYTPEHHEIO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOAX.

JIunza. Xop myyent B mnH3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
U Telieckorna. ['a3 kak onrudeckas cucteMa. bm3opyKkoCcTh U TalbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

Jlemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n3o00pakeHuM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuueckuii CBETOBOI.

Xon nyuei B coOuparoleit JImH3e.

XoJ1 Tydel B pacCEUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JIUH3.

[Tpuntun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moaens riiasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6e0ro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
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Jlabopamopnsie pabomuel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jyya OT yrjia
MaJICHHUs.

2. WM3yyeHue xapakTepuUCTHK W300paKeHUsI MPEeIMETa B IJIOCKOM 3€pKajie.



3. MccnenoBanue 3aBUCUMOCTH yria MPEJOMIIEHHs CBETOBOIO Jiy4a OT YIJIa
MaJCHUSI HA TPAHULIE «BO3TyX—CTEKIION.
[Tonyuenne n3o0paxkeHu ¢ MOMOINILI0 COOUPAIONICH JIMH3HI.

5. OmnpeneneHue GOKYCHOTO PACCTOSHUSL U ONTHYECKOW CHUJIBI COOMpArONIeit
JIVH3BI.
OnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OnbITEl IO BOCHPUATHIO LIBETA MPEAMETOB IMPH UX HAOIIOJACHHUM 4Yepes3
[[BETOBbIC (DUIIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcenyckanne u nornouenre ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anba, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wMopens atomHoro szapa. W3otonsl. PaanoakTuBHBIE
npeBpaiienus. [lepuon nomypacnana aTOMHBIX SJIEP.

SnepHble peaknuu. 3aKOHbI COXPAHEHHUS 3apAJ0BOTO M MAacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBsA3p Maccel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreTvka. JleWCTBUA pPaguOAKTHUBHBIX HW3JIYyYEHUW HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TOTJIONIECHUS.

CnekTpbl pa3Iu4yHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

Perucrpaius nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TpPEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTorpadpusm).

3. M3MmepeHue painoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-00001AOIINI MOYJIb.

[ToBTOpUTENBHO-00001IAIOIINN MOTYJIb MTPEIHA3HAYEH IJISl CUCTEMATU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUSA U OTbITA IEATEIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (U3MKH, a TaKKe JJIsl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY Mo (GU3HKe NIl 00ydarommxcs, BbIOPABIINX ITOT
y4eOHBIN MpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JEeSATENBbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTUKEHUE MPEAMETHBIX U
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METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHwus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAy4YHBIX METOAOB HMCCIIECIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUS, TPUMEHSS T[OJYy4YEHHBbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpuHUIMNIMATBEHO 1€ TETLHOCTHBIN XapaKTEP JAHHOTO pa3/ielia peaIn3yeTcs 3a
C4ET TOTO, YTO OOYJAFOIITUECS BBITIONHSIOT 3aJaHusI, B KOTOPBIX UM MPEAJIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAyYHO OOBICHSTH
(du3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
YUCJIIE I POBEPKH TMIIOTE3 U MOJIYYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITH HAyYHbIE OCHOBBI HaMOOJie€ BAXKHBIX JIOCTUXKEHHUM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCITOIB30BaHUS PA3IUYHbIX UICTOUYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA INPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTHUH.
INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUSA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS HANpPaBICHO

Ha JOCTMKEHHE JINYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX

pE3yNbTAaTOB.

B pesynbrate uzydeHus Gpu3nMKu Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa30oBaHUs

y oOyuarouierocsi 6yayT copMupoBaHbl CIAEAYIOUINE JIUYHOCTHBIE PE3yNbTaThl B

4acTH:

e 1) mMaTpMoTHM4€CKOro BOCIMTAHUSA:

e - MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAJIbHO-3TUYECKHX HNPUHIUIOB B JEATEIBHOCTH
Y4E€HOrO;

e 3)3CTeTM4eCKOr0 BOCIIUTAHMSI:

e - BOCIPHUSTHUE ICTETUYECKUX KauecTB (PM3MUECKOW HAyKH: €€ TapMOHHYHOIO
MIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



- OCO3HAaHHWE IIEHHOCTH (IU3MYECKOWM HAYyKHW KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEWIIECH COCTABIISIIOIICH
KYJIBTYPBI;

- pa3BUTHE HAay4YHOU JIIOOO3HATENILHOCTH, WHTEpeca K HCCIe0BATEIbCKON
NEeSTEeIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3I0POBbS ¥  JIMOIMOHAJIBLHOIO
OJ1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU TMPaBWJI OE30MaCHOTO IOBEJCHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpPYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMTHOKY
Y TAKOTO0 )K€ MpaBa y APyroro 4ejiOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTHMBHOE Yy4YacTHE B pPEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3aliM, TOpoJia, Kpas) TEXHOJOTUYECKOW W
COIMAILHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIIC U PU3NUECKUX 3HAHUK;
- UHTEpeC K MPaKTUYECKOMY U3Y4YEeHHIO Tpodeccuil, CBI3aHHbBIX ¢ (PU3UKON;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

- OpUEHTAIMsl Ha NMpPUMEHEHUE (U3NUECKUX 3HAHUU ISl pelieHus 3a7ad B
0o0JlacTU OKpY’Karolel Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH MX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

- OCO3HAHUE TJI00aJBLHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM U MyTed X
pelieHus;

8) amanranum K M3MEHSIOIUMCH YCJOBHAM COLUMAJIbHON UM NPHPOJIHOM
cpeabl:

- TOTPEeOHOCTh BO B3aMMOJIEHCTBUM TIPU BBHITIOJIHEHUU WCCIECIOBAHUNA H
MPOEKTOB (DMU3UYECKON HAMPaBICHHOCTU, OTKPBITOCTh OIBITY W 3HAHUIM
ApYrux,

- TIOBBIIICHHE YPOBHA CBOECM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeATEIIbHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uncie (HOPMYyTUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

- OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00J1acTH
busuKy;

- TUTAHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETECHUHN HOBBIX (PM3MUECKUX 3HAHUIA;
- CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIISATH B3aUMOCBSI3H TIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;



e - OIICHKA CBOMX JECUCTBHM C Y4YETOM BIMSHMS HA OKPYKAIOIIYIO Cpexdy,
BO3MO>KHBIX TJI00ATBHBIX TOCTIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUS IPOrpaMMBbI TI0 PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBaHus y oOyugaromerocs OyayT copMHUpoBaHEI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JCHCTBHUS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC TCHCTBU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHA:

BBISBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DH3NICCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M IMPU H3YUYCHUH (DU3UYECKUX
SIBJICHUM U TIPOLIECCOB, JI€NIaTh BBIBOJIBI C UCTIOJIb30BaHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh TUIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSTEIILHO BBIOUPATh CIIOCO0 peleHns yaeOHo# pu3nyeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pEIIeHHs, BBIOOp Haubosee
MOJIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/bLCKHe IeiiCTBUS.

HCITOJIH30BaTh BOMPOCHI KaK MCCIICOBATEIHCKU HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIH
bu3nUecKuil IKCIEPUMEHT, HEOOIBIIOE HCCIEAOBaHHE (PU3UUECKOTO
SIBIICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh H  JOCTOBEPHOCTh HH(POPMAIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOSTENILHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOACHUS, OIbITA, HCCIICI0OBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JIalIbHEHIIIEe pa3BUTHE  (PUIHMUYCCKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATOI0KECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:



MPUMEHSTh Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3aIPOCHI MPU MOUCKE U
otOope MHGOPMAlMK WIM JAHHBIX C Y4€TOM MPEIJIOKEHHON y4uyeOHOM
dusngeckoii 3a/1a4u;

aHaM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
Pa3UYHBIX BUOB U (POPM IpEICTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMYy MpeACTaBICHUS
uHpOpMallMM W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMU
cXeMaMH, JarpaMMaMu, HHOU TpapuKoi M UX KOMOMHALIUSIMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBUS:

B XOJIe OOCYXJeHUsI y4eOHOro marepuana, pe3yabTaToB J1abOpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CYKAAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHE 3aJadyd W TOJJCp KaHHe
Oaro>keyIaTeIbHOCTH OOIIECHNS;

COTIOCTABJISATh CBOM CYXIEHUS C CYXISHUSIMH JPYTrUX YYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3IudHe W CXOJICTBO MTO3UIIHA;

BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIBITa
(?KCcIIepuMeHTa, UCCICAOBAHUS, POEKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUYaIbHON
padOThI IPU PELICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

MIPUHUMATh IEJIM COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATH JCUCTBUS
mo e€ JOCTIKCHHUIO: PpacHpeleNaTh POJd, O0O0CYXKIaTh MPOIEcChl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJTHATH CBOKO YacTh pabOThI, TOCTUTAsT KAYECTBEHHOI'O pe3yJIbTara Io
CBOEMY HAIPABJICHUIO U KOOPIUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAa4eCTBO CBOCTO BKJAJa B OOMIMHA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSTEIILHO C(hOPMYTMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B KU3HEHHBIX M YYE€OHBIX CUTYaLMsIX, TPEOYIOIINX
U1 pelieHus: GU3NYeCcKrux 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAaX MPUHATHS  pEUICHUH
(MHAMBUAYaAJIbHOE, MPUHSATHE PEUICHUs B TpPYIIe, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pellieHus: (PU3NUecKor 3a1auul Win
IJIaHA UCCIIEJIOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NPEIIaracMble BAPUAHThI PELICHU;



7enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U MIPEAJiarath IiaH e€ U3MEHEHUS;
OOBSACHATH TPUYUHBI  JOCTIKEHUSI  (HEIOCTHKEHHUS]) PE3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B ACSATEILHOCTH (B TOM YHCII€ B XOJI BHIITOJHEHUS
(GU3NYEeCKOTO WCCJENOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHUBIIUXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM;

CTaBUTH ce€0s1 Ha MECTO JPYTOro YeJoBeKa B X0JI€ CIopa UiIH JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
pU3HABATh CBOE MPABO HA OMIUOKY MPHU pEHIeHUH (HU3MUECKUX 3a7a4 WIH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y o0yueHus B 7 Kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  TMOHATUS:  (PU3WYECKUE U  XUMHUYECKHE  SBJICHHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UIECKUX
BEIIMYMH, aTOM, MOJICKYyJIa, arperaTHbIC COCTOSHHUS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJMHEHHOE), TPAEKTOPHs, PaBHOJCHUCTBYIOIIAS
cuna,  gedopmanus  (ynpyras, — IUIaCTAYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEpPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aMMOJICUCTBHE TEJ, PAaBHOBECHE TBEPIBIX TENl C 3aKPEIJIEHHOW OCHIO
BpaIlleHUs, Tepeava JaBIeHus TBEPABIMU TEIaMU, KUJIKOCTSIMU U Ta3aMu,
atMoc(epHOe NaBleHHE, IUIaBaHWE TeJ, TMPEBpAIlCHUS MEXaHMYeCKOH
DHEPTHUU) 1O OMHCAHUIO WX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUC;

pacmo3HaBaTh TMPOSIBICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpYXKAIoleM MHpEe, B TOM UHCle (U3NYECKUE SBJICHUS B TPHUPOJIC:
IPUMEPBI JIBIDKCHHS C PA3IUYHBIMH CKOPOCTSMHM B JKUBOW M HEKHUBOU
NpUpPOAC, NCUCTBUE CHIIBI TPEHUS B NPHPOAC M TEXHHUKE, BIIUSHUC
aTMOC(EpHOTrO MaBJICHUS Ha KMBOW OpraHU3M, IJIABAHUE PhHIO, phlUuaru B
TEJIEe YEJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUIECKYIO 3a7a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBICHHM;



OTMKCHIBATh U3yYEHHBIE CBOICTBA T€N M (PU3NUYECKHUE SIBICHUS, UCTIONIB3YS
¢uznyeckue BeIMINHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMS, Ty Th,
CKOpOCTB, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEIa,
CHWJIa TPEHUSI, 1aBJieHUE (TBEPIOTO TENA, )KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWJIa, MEXaHW4Yeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBL,
KOA(G(UIIMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKas U
MOTEHIMANbHAS JHEpPrus), IpPU ONUCAHWU NPABWIBHO TPAKTOBATh
(u3UYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUNH, UX 0003HAUEHUSI U €MHUIIBI
(u3nYeCKUX BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYeCKyl0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaPUKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUHH;

XapaKTepu30BaTh CBOICTBa Tes, (PU3UUECKHE SBICHUS W MPOLECCHI,
UCIIOJIb3Ys MpaBWila CIOKEHUs CUil (BAOJb OJHOM mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecUs pblyara (0J0ka),
«30JI0TO€ TPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPIruM, NpPH OSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3UUECKUE SIBICHUSI, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH MIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHWE u3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpOl Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3a7adyd B 1—2 JEHCTBHA, MCHOJB3YS 3aKOHBI M
(GopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIWYMHBI: HA OCHOBE aHajan3a
YCIIOBHS 33/1a4M 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEIUYUHBI B (OPMYJBI M TPOBOAUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEILICHUs 3a]la4, OLEHUBATh PEeaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKOM BEITUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIETSATH TPOBEPSIEMOE
MPEANOJIOKEHNE (TUTIOTE3Y ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysibTaT, HaXxOIUTh OLIMOKM B XOJE OIBITA, JeJaTh BBIBOABI IO €ro
pe3yibTaram;

OPOBOJUTH OMbBITHI O HAONIONEHUIO (PU3MYECKHX SIBJICHUW WM
(bu3HUecKuX CBOMCTB Te: (HOPMYIUPOBATH IPOBEPSEMbIE TPEATOT0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYyI0BaHUS, 3alIUChIBATh X0
ombITa U (HOPMYIUPOBATH BHIBObI;

BBIIIOJIHATD MPSAMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacChbl Tela,
o0b€Ma, CHUJIBI M TEeMIepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H



nu(poBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C YUYETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHUH;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HMUECKON BETMYHUHBI OT
JIPYrol C HCIOJb30BAHUEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO JABMXKYIIETOCs TeJla OT BPEMEHU JIBUXKEHUS TEJa, CHIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tella, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIBI TPEHHsI OT IUIOIIATU COMPUKOCHOBEHHS TEJN, CHUIIBI
yOPYTOCTU OT YAJIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tea U OT IUIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
TUTaBaHMs TeJl, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOMpaTh YCTAHOBKY H
BBIMOJIHATh M3MEPEHUs], CIENysl MPEIJOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEIMYUMH B BHJE
MPEIJIOKEHHBIX TaONMHIl U TPadUKOB, JENaTh BBIBOJBI MO pPe3yibTaTaM
WCCIICTOBaHMS;

MPOBOANTh KOCBEHHBIC HU3MEPEHHsS (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/yXa, BBITAIKUBAIOUIAs CcHJa, JCHCTByIOLlas Ha MOTPYKEHHOE B
KHUAKOCTh  TeNo, KOA(D(UIMEHT TMOJNIe3HOTO  JIEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIeAys NPEIJIOKEHHOW WHCTPYKIHU: TPHU BBIMOIHECHUN
U3MEpPEHU CcoOMpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY M BBIYUCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

coOJI0/1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH TIPH padoTe C 1ab0paToOpHbIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMeTp,
phIuar, MOJBMXKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpON HA WX omucaHus (B TOM 4YHCIE:
MOJAIINITHAKH, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIWYECKUN Tpecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SBJICHUN U HEOOXOIUMBIE (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH  TMpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH MPU OOpalleHUH ¢ MpUOOpaMu |
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOCHHSI HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;



OCYIIECTBJISATh OTOOpP HWCTOYHMKOB uH(popmanmu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIINXCS
3HAHMM W TMYTEM CPAaBHEHHS PA3JIMYHBIX KMCTOYHUKOB BBIJICIISIThH
uH(pOpMAIMIO, KOTOpas SIBJSIETCS MPOTHUBOPEUYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOI;

WCIIOJIH30BATh MPHU BBIIOTHECHUHN yUE€OHBIX 3aJaHUl HAYIHO-TIOMYJISIPHYIO
TUTEPATYPY HGU3UIECKOTO COMICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu UMHTepHeTr, BiageTb NpPUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPATKUE MHUCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
YHCIie MMyOJIUYHO JIeJaTh KpaTKUE COOOIICHUS O pe3yibTaTax MPOEKTOB HIIN
y4eOHBIX HCCJIEIOBAHUM, TP 3TOM TPaMOTHO HMCHOJB30BaTh U3y4YEHHBIN
NOHATUIHBIA anmapar Kypca (HU3UMKH, COMPOBOXKAATH BBICTYIICHUE
MPE3CHTAIUEN;

MPU BBITIOJTHEHUHU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU pacrpeneisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEAWTHh 3a BBIIOJIHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ] B  JIEATEIBHOCTh  TPYIIbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/ICVICTBHUE, YUUTHIBASI MHECHUE OKPYKAIOIIHX.

K xoHIily 00yuenus B 8 kiiacce npeIMeTHbIC pe3yyibTaThl HA 0230BOM YpOBHE
JIOJIKHBI OTPpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

VCIIOJI30BATh MOHSTHS: MAacca U pa3Mepbl MOJIEKYJI, TEILNIOBOE ABUKECHUE
aTOMOB Y MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIIeparypa, BHYTPCHHSSI DSHEPrusi, TEMJIOBOW JBUIaTElNb,
3JIEMEHTAPHBINA 3JIEKTPUUYECKUM 3apsi/l, SIICKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSIHHBIN SJICKTPUYECKU TOK, MATHUTHOE TOJIE;
pazinyuath SBJICHUS (TEIUIOBOE pacUIMpEeHHE M CKaTHhe, Tervionepesaaya,
TEIUJIOBOE€ PABHOBECHE, CMAUYWBAaHUE, KAlWJUISIPHBIEC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTaUIM3alus (OTBEpJeBaHUE), KHUIIEHUE,
TeIJIonepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3IIyYEHHUE),
BJICKTPU3ALMS TEJ, B3aUMOICUCTBHUE 3apSAJ0B, JIECMCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICMCTBUE MAarHUTOB, JICHUCTBUE
MarHuTHOTO TMOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINKWCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUC;

pacmo3HaBaTh TMPOSIBICHUE W3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpY)KalollleM MHUpE, B TOM 4ucie (U3NYECKUE SIBJICHUS B MPUPOJE:



ITIOBEPXHOCTHOE HATSDKEHUWE W KanWwULIPHBIE SBJIEHUS B NPHUPOJAE,
KpUcCTaulbl B Mpupoae, usinydeHue CoaHua, 3amep3aHue BOJIOEMOB,
MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, HHESI, CHEra, AIEKTPUUECKUE
ABJICHUS B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emiu, ApeiQ MoJIt0CcoB, POJIb MArHUTHOTO MOJIS 1)1 )KU3HU Ha 3eMiie,
MOJISIPHOE CHUSIHME, NPH 3TOM INEPEBOJUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBJICHUU

OINUCHIBAaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS
(u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO
TEIJIOTHI, yJeJdbHAasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAas TEIUIOTa
TUTABJICHUS, yJEdbHas TEIIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHHs TOIUIMBA, KO3()(PUIMEHT TOJE3HOro JEHCTBUS TEIJIOBOM
MAalINHbI, OTHOCUTENBHAS BJIAYXHOCTh BO3/1yXa, JIEKTPUYECKUN 3apsl, cuia
TOKa, DJIEKTPUYECKOE HaNpsHKEHHE, CONPOTUBIEHUE IMPOBOJHUKA,
y/EJIbHOE COMPOTUBJIEHUE BEIIECTBA, PA00Ta M MOLIHOCTH AJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEJITUYMH,
HaXoAUTh (POPMYIIbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO0 BEIMYUHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTHh TpadUKUd H3YyYECHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMICTBa Tes, (PU3UUYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU
CTPOCHHMsI BEIIECTBA, MPUHLHUII CYNEPHO3UIMH TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i yyacTKa LEeMNu, 3aKOH
Jlxoyns—JIeHua, 3aKOH COXpaHEHUs! SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MATEMaTUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE NPOLECChl U CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluld MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTEpa: BBISABISTH
MPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrHYecKux
miaroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3anadyd B 2—3 JEUCTBHA, MCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
yCIIOBUS 3aJlayd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JaHHBIX JUIS peUIeHHs] 3aJayd, BBIOUPATh 3aKOHBI M (QOPMYIIBL,
HeoOXoauMble g €€ pelleHHs, MPOBOAUTH pacu€Tbl U CPaBHUBATDH
MOJIy4YE€HHOE 3HaueHue PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOITH
(GU3HUEeCKNX METOJOB, HWCIOJIb3ysl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEIOBAHUS, JEIATh BBIBO/IbI;

IPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3HUEeCKUX CBOMCTB Tell (KaMMIISIPHBIC SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbI, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHWs TpPU M3JIYyYEHUU OT IBETa HU3Iydarolle (Mmorionarone)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPATYPhI KUAKOCTH U
IJIOIMAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TEeJI M B3aUMOJCHCTBUE
AJIEKTPUYECKUX 3apsS0B, B3aUMOJICHCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJIU3allMsl MArHUTHBIX TMOJIEM ITOCTOSHHBIX MArHUTOB, JIEUCTBUS
MAarHMTHOI'O MOJISI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMATHUTA,
CBOMCTBa DJIEKTPOJBHUTATENII TOCTOSHHOTO TOKa): (OpMYJIUPOBAThH
MpOBEpsieMbI€ MPEANOI0KEHUSA, COOUPATh YCTAHOBKY M3 MPETI0KEHHOTO
000py10BaHUsl, OMUCHIBATH XOJ OMbITAa U (DOPMYIUPOBATH BHIBOIbI;
BBIMNOJIHATH MPSAMBIE H3MEPEHUS TEMITEPATYPBI, OTHOCUTEIBLHON BIIAXKHOCTH
BO3/1yXa, CHWJIbI TOKa, HANPSOKEHHS C MCIOJIb30BAHUEM aAHAJIOIOBBIX
npuOOpOB M JATYUKOB (DU3UYECKUX BEITUYUH, CPAaBHUBATH PE3YJIbTaThl
M3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUUHBI OT
JIpPYro C  MCIHOJIb30BAaHUEM  TMPSIMBIX  H3MEpPEHUN  (3aBUCUMOCTD
COIIPOTUBIIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOIO
CEUCHMS U YAECIBHOIO COIPOTUBIIEHHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
WIYNIEr0 4Yepe3 MPOBOAHUK, OT HANPSIKEHUST Ha MPOBOJHUKE,
HCCIIEIOBAHUE IOCIEAOBATEIBHOIO M MAPAUIENBHOTO COECIMHEHUU
IPOBOJHUKOB): TUUIAHUPOBATH HCCIEAOBAaHHE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeNysl MNPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOJIUI] U rpaduKoOB, 1€JIaTh
BBIBOJIBI 110 PE3YyJIbTATaM MCCIICIOBAHUS,

MPOBOAUTh KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEJIUYMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH H3MEPEHUs, COOMpPAThH
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys MPEIJIOKECHHON WHCTPYKIIMHU, U
BBIYUCIISITh 3HAYCHUE BEJIMUHNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH padoTe C 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha MX OMHUCAHUS (B TOM UKCIIE: CUCTEMA



OTOIUJIEHUSI JOMOB, TUTPOMETP, IApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEIOXPAHUTENH, SJIEKTPOMArHUT, HJIEKTPOIBUTaTENb TIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HaHHUA O CBOMCTBax (PM3MUYECKUX SIBICHUI UM HEOOXOIUMBIE
duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
IpuOOpPHI IO CXEMAM U CXEMATUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETP, IBUTATENb BHYTPEHHEIO CroOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKUX ILeneu ¢
MIOCJIEIOBATEIbHBIM U MApAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3auyas
YCIIOBHBIE 0003HAYCHHS JIEMEHTOB IEKTPUUCCKUX LICTICH;

e IMPUBOJIUTH MNpuUMEpPbl  (HAXOOUTh HHGOpPMALMIO O  [pUMEpax)
IPAKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
AKU3HH J1J1s1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOACHUS HOPM
AKOJIOTUYECKOTO OBEACHUS B OKPYXKAIOIEH CPEJIE;

e OCYHIECTBJIATh MOUCK HH(pOpMauuu (U3HUECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIyTEM CpPAaBHEHMS
JOTIOJTHUTENbHBIX HICTOYHUKOB BBIACISTh HHPOPMALIUIO, KOTOPAS! SBIISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIIOJIb30BATh MPHU BBINOJHEHUH YYEOHBIX 33JaHUN HAay4HO-TIOMYJISPHYIO
JIUTEpaTypy (HPU3NUECKOTro COAepKaHus, CIPaBOYHbIE MaTEPUaIbl, PECYpPCHI
cetu UHTepHer, BnaaeTb MNpUEMAaMH KOHCIIEKTUPOBAaHHS  TEKCTa,
npeodpazoBanusi THGOPMALIUKU U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE IMHUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUS,
0600mas wHQOpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PHU3MUECKOTO
COJIepKaHusl, B TOM YHCIIE MyOIMYHO NPEACTABIIATh PE3YJIbTAaThl IPOEKTHON
WJIM UCCIIE0BATENIbCKON JeSTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
M3YUYEHHBI TMOHSATUHHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALNEN;

e IIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C
NOCTABJICHHBIMU 3a/1a4yaMU, CJIEIUThH 3a BBHIMOJIHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeSATENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koniy oOyuenusi B 9 kijiacce nmpeaIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:



WCTONB30BaTh MOHSTHUSA: CHUCTeMa OTCYETa, MaTephalibHasi TOYKa,
TPACKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIDKCHHS, AePOpMaIvs
(ynpyrasi, mjacTuueckas), TPEHHE, IIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPJOE TEO,
LEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yITPA3BYK, JICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIBHO30PKOCTD,
CHEKTPhl UCIYCKaHUs M MOTJIOIIEeHUs, anbda, OeTa- U raMMa-u3IIydeHHUs,
U30TOIIbI, SIAEPHAs SHEPTETUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIDKEHHE, CBOOOIHOE
MaJIcHUe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KOJIeOaTeNIbHOE NBIXKCHHE (3aTyXaroliue U
BBIHY>K/IEHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa30oKeHHUE OEJIoro CBeTa B
CIIEKTP U  CIIO)KEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAasA PaJMOaKTUBHOCTb, BO3HMKHOBEHUE JIMHEMYATOrO CHEKTpa
U3IIyYEHUS) 110 ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyecKue SBICHUS B IPUPOJE:
IPWINBBI U OTIIUBBI, IBUKEHUE MIAHET COJTHEYHON CHCTEMBI, PEAKTUBHOE
INBW)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMU,
3eMJIETpSICEHHE, CEUCMUYECKHE BOJIHBI, IyHaMH, 53XO, I[B€Ta Tell,
ONTUYECKHUE SIBJICHUS] B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAUMOTO,
yIbTPaUOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJIUOAKTHUBHOE H3ITyYCHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3JIyYEHUNU Ha
OpraHu3M 4YeJIOBEKa), MPU STOM NEPEBOAUTH MPAKTHUUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUI;

OMKCHIBATh U3yUCHHBIE CBONCTBA Tel M (PU3NUYECKUE SIBJICHUS, UCTIONB3YS
dbu3udyeckre BENIMYMHBI (CpEIHSSI M MIHOBEHHasi CKOPOCTh Tejla TP
HEPAaBHOMEPHOM JBIKCHHH, YCKOpPEHHE, TepeMeIleHUEe, MyTh, YIJIoBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIa YINPYTOCTH, CUJA TIKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMITYJIbC Tella, WMIYJIbC CHIIBI,
MexaHudeckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPrus Tea,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS SHEPIusl CXKaTon



MPY>KWHBI, KHHETUYECKAasi YHEPTHUS, TOJTHAS MEXaHUIEeCKast SHEPT U, IEPHO,T
M 4YacToTa KojeOaHu#, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJIOMJICHUS Cpeabl), MpU OMHCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaUeHUsA W €IUHUIIBI (U3MYECKUX BEIUYUH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA T, (U3UYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOJIb3YysI 3aKOH COXpaHEHUs YHEPTuH, 3aKOH BCEMHUPHOIO TATOTECHHUS,
OPUHIIMI  CYNEPIO3ULIUA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MAaCCOBOT'0 YHUCEN
IpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (U3NYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IaroB ¢ OMopod Ha 2-3 M3YYEHHBIX CBOMCTBAa (PU3UUYECKUX SIBICHHM,
(pu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3a/1a4u (OMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
MCIIOJB3YS 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (PU3HUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUSI 33Jla4yl 3alMChIBATh KPATKOE YCIOBUE, BBISIBIISThH
HEJ0CTAOIINE WU U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOMUMbBIE JIJII pEeIIeHUs, TNPOBOAUTh pacy€éTbl U  OIEHUBATH
PEATUCTUIHOCTH MOJTYYCHHOTO 3HaYCHUS (PU3NIECKON BEJTMYMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO pEIIUTh TMPU TOMOIIH
(u3NYECKUX METO/I0B, HCIONb3Yys OMHCAHUE HCCIEIOBAHMS, BbIICIATH
IpoBEpsieMOe  MPEANOJIOKEHHE, OLIEHWBATh MPAaBUIBHOCTb MOpPSAKA
MPOBEJCHUSI  MCCIIEJOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WIH
(¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUsl HSHEPruM, 3aBUCHUMOCTh NEpHOAa KojJeOaHUN NpYy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYbI MAJIBIX KOJ€OaHUM, MPSIMOJIMHEMHOE paclpoOCTpaHEHHE CBETa,
pasiokeHre Oenoro cCBeTa B CHEKTP, MU3YyUYEHHE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
TUH3e, HAOIO/IEHNE CIUIONIHBIX W JMHEHYaThIX CHEKTPOB W3IIYUCHHS):
CaMOCTOSITEJIbHO ~ CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa



000pyI0BaHus, OMUCHIBATH XO/I OTIBITA U €r0 Pe3yJbTaThl, POPMYITUPOBATH
BBIBOJIBL

MPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEPEHHH, Onpeaensis
CpelHee 3HayeHUE u3MepsieMoil BeaMYMHbl ((POKYCHOE paccTOsHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MEPEHUS
(n3MepuTeIBHOTO TIPHUOOpa);

MPOBOANTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEITUYMH C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYTH OT BPEMEHU TIPH
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HadaJbHOW CKOPOCTH, TNEepHoja
KOJeO0aHUM MaTeMaTu4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHs CBETa OT yrjla MaJCHUSA U yria MpPeJoMJICHHs OT yria
NajieHusi): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJYYECHHOM  3aBUCHMOCTHU
bu3nuecKuX BEJIMYMH B BHUAE TaOJIUIl M TpaUKOB, JeJaTh BBHIBOJIBI 1O
pe3ynbTaTaM HCCIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOPOCTh U YCKOPEHHE Tella MPY PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHUE
CBOOOJTHOTO MAaJCHMsI, MKECTKOCTb MPYXKUHBI, KOIPPUIUMEHT TpeHus
CKOJILKCHHS, MEXaHMueckass padoTa M MOIIHOCTh, YacTOTa M TIEPHUOJ
KoJeOaHUH MaTeMaTHYeCKOT0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cujga coOuparomied JMH3bI, PaJAUOAKTUBHBIM  (OH): TUIAHUPOBATH
U3MEpPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJHATH
U3MEpPEHUs, CIeAysd MPEeJIOKEHHON WHCTPYKIIMH, BBIYUCISATH 3HAUCHUE
BEJIMYHMHBI U aHATTM3UPOBATH MOTYYECHHBIE PE3YJIbTaThl C YUYETOM 3aJaHHOM
MTOIPEIIHOCTA H3MEPEHHNN;

coOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH P padoTe ¢ 1ad0paTopHbIM
000pyT0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaabHas TOUYKa, aOCONIOTHO TBEPIOE TENI0, TOYEHHBI HCTOUYHUK
CBeTa, JIy4, TOHKAas JTMH3a, IJIaHeTapHas MOJIeNb aTOMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO S/1pa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMHUCAaHUSA (B TOM YHCIE:
CIUIOMETP, NATYUKH TIOJOKEHHUS, PACCTOSHUS WM YCKOPEHHsI, paKeTa,
9XOJOT, OYKH, TMEepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUSA O
CBOMCTBax (U3NUYECKHX SBJICHUA U HEOOXOAUMbIE  (PU3NUECKHE
3aKOHOMEPHOCTH;



e HCIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MTPOLIECCOB IIPU
pelIeHnH  y4eOHO-TIPAaKTUYECKUX 3ajad, ONTHYECKHE CXEMbI JUIs
IOCTPOEHUSI U300paKEHU B IIJIOCKOM 3epKajle U coOUparouiei JuH3e;

e IMPUBOJIUTH MNpuUMEpPbl  (HaXOOUTh HHGOpPMALMIO O  I[pUMEpax)
MPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHnsi 0€30MacHOCTU MPH OOpalleHnH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 310POBbs U COOJIIOIEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOILEH CpeLe;

e OCYHIECTBJIATh MOMCK HH(pOpMauuu (U3NUECKOTO COJEp)KaHus B
HuTepHeTe, caMoCTOATEIbHO (HOPMYIUPYS MOMCKOBBIN 3allpoc, HAXOAUTh
MyTHU OMPEENICHUsI JOCTOBEPHOCTH MOJTYYSHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

e HCIIOJIb30BATh MPHU BBINOJHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJIPHYIO
TuTepaTypy GPU3NUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu HMuTepHeT, BIaAeTh NpUEMaMH KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaThb COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEPIKAHUA,
MyOJMYHO MPEICTABIATh PE3YIbTaThl IPOESKTHOW HIIM MCCIIE0BATENbCKON
ACSTENbHOCTH, TPH 3TOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
HNOHATUHHBIM amnmapar u3ydaemoro paszziena (U3MKH U COIPOBOXKIAThH
BBICTYIUIEHHE IMIpe3eHTale ¢ Yy4€ToM OCOOEHHOCTEH ayJIuTOpUHU

CBEPCTHHUKOB.

TEMATHYECKOE IIVTAHUPOBAHMUE

7 KIIACC

No  Hanmenopanme Kosnn4yectBo 4yacos DJIEKTPOHHBIE
(uudgposrbie)

n/  pa3jgesoB M TeM Becer  Kourposbn  IlpakTnyeck
o0pa3oBaTte/ibHbIE

1| NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchbl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY’KAKOLIEr0 MUpa

bu6nuorexa [IOK
®u3uka - HayKa o
1.1 2 https://m.edso00.ru/7f416
IpHUpoJIe 194
DUBHYCCKIE but6mmorekxa [IOK
1.2 2 1 https://m.edso00.ru/7f416

BEJIUYUHBI
194



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

EcrecTBeHHOHAYYH bubnuorexa [{OK
13 BIi METOT 2 https://m.edsoo.ru/7f416
MO3HaHU 194
Wroro mo pazneny 6

Pasznen 2. HepBOHa‘laJILHLIe CBCICHHUSA 0 CTPOCHUM BelleCTBA

Crpoeriie bu6nmoreka [IOK

2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA

194

JBu>xeHue u bubnmnoreka HOK

2.2 B3aMMOJICHCTBHE 2 https://m.eds00.ru/7f416
YaCTHI] BEIIECTBA 194
ArperatHble bubnuoreka [IOK

2.3 COCTOSIHUS 2 https://m.edso00.ru/7f416
BEILIECTBA 194

Utoro no pazneny 5

Pa3nen 3. /IBu:xkeHne 1 B3auMo/IeliCTBHE TeJl

bubnunoreka LIOK
Mexannueckoe
3.1 3 https://m.edsoo.ru/7f416
JIBUKEHUE
194
iepuis, Macca bubmuoreka [{OK
3.2 P, ’ 4 https://m.edso00.ru/7f416
[LUIOTHOCTH
194
bubnmorexa LIOK
3.3 Cwta. Buns! cun 14 https://m.edsoo.ru/7f416
194
Hroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

JlaBneHue.
Ilepenaua
JTaBJICHUS
4.1 .
TBEPIABIMU TEJIAMH,
JKHIKOCTSIMU U
rasamu
aBJIECHHUE
4.2 A

JKAJIKOCTH

43 AtmochepHoe
' TaBJICHHC

bu6mmoteka IIOK
https://m.edsoo.ru/7f416
194

bubnunorexa LIOK
https://m.edsoo.ru/7f416
194

but6mmoreka [IOK

https://m.edso0.ru/7f416
194



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

JewcTBue

KUJKOCTHU U Ta3za bubmorexa OK
4.4 . 7 2 3 https://m.edso00.ru/7f416
Ha MOrpyXEHHOE B
194
HUX TEJIO0
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bub6nmoreka [IOK
Pa6
5.1 abotat 3 1 https://m.edso00.ru/7f416
MOIIIHOCTH
194
MpocThLe bubnunorexa LIOK
5.2 P ) 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
bubnunoreka LIOK
Mexannyeckas
5.3 4 1 1 https://m.eds00.ru/7f416
SHEprus
194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 12
I[MTPOT'PAMME
8 KJIACC
N HamMeHoBamme Kosaun4yecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
n/  pasgeroBuTeM  Bcer  KoHTpoubn IMpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypcsl
Paspnen 1. TenioBble siB1eHUs
Crtpoenue u bubmuorteka [IOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f418
BEILICCTBA lce
TeIIoBhIC bubmmoteka IIOK
1.2 21 1 5 https://m.edso0o.ru/7f418
IIPOLIECCHI
1ce
Hroro o pazneny 28
Pa3neu 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA
DIIeKTpUUYECKHE bubnmnorexa [JOK
2.1 3apsabl. 7 1 https://m.edsoo.ru/7f418
3apsoKeHHbBIC 1ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Tea ¥ uX
B3auUMOJICUCTBUE
ITocrossHHBIN bubmuorexa [JOK
2.2 IIEKTPUYECKUI 20 2 7 https://m.edsoo.ru/7f418
TOK 1lce
MArHITHbLE bu6nmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHHS
1ce
DJIEKTPOMAarHuTH bubnnorexa LHOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHAYKIUS lce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
68 4 14.5
YACOB 11O
I[TPOI'PAMME
9 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HauMmeHnoBanue
(uudpossbie)
n/ pa3jejioB U TeM Bcer  KoHTpOJIbLH IIpakTnyeck
o0pa3oBaTejibHbIE
I NMPOrpaMmal 0 ble padoThI ue padoTsl
pecypchl
Paznen 1. Mexannveckue siBJieHUsI
MexaHu4eckoe
T bubmuorexa [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CITOCOOBI €T0
4a6
OTCAaHUS
BzaumoneiictBue bubmorexa [JOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3AKOHEL bubnmnoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no paszneny 40
Paznen 2. Mexann4veckue KoJed0aHusi M BOJTHbI
MexaHndeckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHMs

4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

M
2.2 CXAHITIECIIE 8 1 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazaeny 15

Pa3znesa 3. DjieKTPOMArHUTHOE 1M0JI€ M DJIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHuTH
o€ moJie u

3.1
3EKTPOMArHuTH

bI€ BOJIHBI

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
436

Pa3nea 4. CBeToBbIe ABJICHUSA

3aKOHbI bu6mmoreka [IOK

4.1 pacnpocTpaHeH! 6 https://m.edsoo.ru/7f41a
sI CBeTa 4a6
JInH3EI B bu6mmoreka [IOK

4.2 ONTHUYECKHUE 6 https://m.edsoo.ru/7f41a
IPUOOPHI 4a6
Paznoxenne bu6mmoreka [IOK

4.3 OcIoro cBeTa B 3 https://m.edsoo.ru/7f41a
CHEKTp 4a6

Uroro no pazneny 15

Pa3pen 5. KBanToBLIe IBJICHUSA

Hcnyckanue u

bu6mmoreka [JOK

51 [IOTJIOIIIEHUE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoere bubmuorexa [JOK

5.2 p 6 https://m.edsoo.ru/7f41a
aTOMHOTO sijipa

4a6

Sxepibie bubmuorexa [JOK

53 P 7 1 https://m.edsoo.ru/7f41a
peakuu 426

Hroro no paszneny 17

Paspnen 6. IloBTopuTe1bHO-00001AF01IHIT MOAY /b

IToBTOpeHue n
00001IeHNE

6.1 coziepxKaHus
Kypca (hU3uKH 3a
7-9 kmacc

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6



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

Uroro no pazneny 9

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102 3

ITIOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

27

KoanuecTBo 4acoB
No

n/ Tema ypoka Bcee Kontpoas

HbIE

I ro
padoThI

dusnka —
HayKa o
MPUPOJE.
1 SIBenus 1
MIPUPOABL.
duznueckue
SIBJICHHS

i DJIeKTPOHHbIE

ara

paxkTnye uudgposbie
H3y4eH

cKHe 0o0pa3oBaTeIbHbI
ust

padoThI e pecypchl

MexaHn4deckue,
TEIUIOBBIE,
JNEKTPUICCKUE,

2 MarsuTHEIE, 1
CBETOBBIE,
3BYKOBBIE
SIBJICHUS

duznueckue
3 BEJIUYUHBI U UX 1
U3MepeHue

Ypok-
HCCIeI0BaHNE
"U3mepenue
TEeMIIEPATypPhI

4 MIPU TOMOIIHU 1
KHUJIKOCTHOTO
TepMOMeTpa U
naTauKa
TeMmeparypbl"”




Kak ¢usuka u
Apyrue
€CTECTBEHHbIE
HayKH U3y4aroT
MIPUPOTY.
EcrectBeHHOHAY
YHBIA METOJ
MO3HAHUSI.
Ornucanue
(buznIecKux
SIBJICHUM C
MTOMOLIBIO
MoJeen

Ypok-
UCCIIeIOBaHKE
"IIpoBepka
TUIOTE3bI:
JAIbHOCTh
MOJIETA IIAPHUKA,
MyIIEHHOTO
TOPU30HTAIILHO,
TeM OOJIbIIIE, YeM
0OJIBIIIE BHICOTA
mycka"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
09f72a

Crpoenue
BEILIECTBA.
OnkITHI,
JTIOKa3bIBAFOIIINE
JTUCKPETHOE
CTpOCHHE
BEIIECTBA

JBr>xeHue
YacTHIl BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff
09fe0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a013e

Ypok-
HCCIIEIOBAHUE
«OMNBITHI 11O
HaOII0ACHUIO
TEIUIOBOTO
paciupeHus
ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

ArperaTHble

10 COCTOSTHHS

BEIIICCTBA

Bzaumocss3b

MEXITY

CBOMCTBaMHU

BEIIICCTB B

Pa3HBIX

arperaTHbIx bubmuoreka [JOK
11 COCTOSTHUSIX U MX https://m.edsoo.ru/ff

ATOMHOMOJIEKYJIS 0a0378

PHBIM

CTPOCHHUEM.

OcobeHHOCTH

arperaTHbIX

COCTOSTHUM BOJBI

MexaHu4eckoe

NIIBIDKEHUE. bu6mmoreka [IOK
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff

HEPaBHOMEPHOE 0a05c6

JIBHDKCHUE

CkopocTsb. bubnuorexa [IOK
13 Enuanis https://m.edsoo.ru/ff

CKOPOCTH 0a079c

Pacuer nytu u bubnmnoreka [JOK
14 BPEMEHHU https://m.edsoo.ru/ff

JIBIDKCHUS Oalae4

WNuepuus. 3akoH

WHEPIINH.

Bsaumoneiictsue bu6mmoreka [JOK
15 TeJl KaK IIpUYMHA https://m.edsoo.ru/ff

WU3MEHEHHMS 0a0c10

CKOPOCTH

JIBIDKCHUS TEIT

IInoTHOCTE

BEIIIECTBA. bubmuorexa [JOK
16 Pacuet maccel 1 https://m.edsoo.ru/ff

o0bema Tea 1o OaOfee

€ro IJIOTHOCTH

JlaGoparopHas
17 paborta

«Omnpenenenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

IIOTHOCTH
TBEPJIOTO TENA»

18

Pemenune 3amaq
110 TEME
"[1;10THOCTE
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al23c

19

Cuita xak
XapaKTEePUCTHKA
B3aNMMOICHCTBUSI
ten. Cunna

YIPYrocTH.
3akoH ['yka

20

21

22

23

24

JIaGoparopHas

pabora

«3yueHue
3aBUCHMOCTH
pacTsHKEHUS 1
(medopmaniun)
MPYXUHBI OT
MPUJIOKEHHOU

CHUTBI»

SIBieHue
Taroredus. Cua 1
TSOKECTH

CBs3b MeXIy
CHJIOH TSIXKECTH U
MaccoM Tena.

Bec tena. 1
Pemenue 3amau
o teme "Cuna
TsDKecTH"

Cuita TSDKeCTH Ha
Apyrux
IUIaHETaX.
duznueckue
XapaKTEPUCTUKU
IUTaHET

N3mepenue cu.
Junamomerp

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a1502

bubnmoreka [JOK
https://m.edsoo.ru/ff
0al8cc



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc

25

Bec Tena.
HeBecomocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al778

26

27

28

29

Crnoxenue 1Byx
CHII,
HaIpaBJIEHHBIX
IO OJHOH
MPSMOW.
PaBHOElCTBYIO
Iast CUj

Pemrenue 3amau
110 TEME
"PaBHOneliCcTBYIO
mast cu"”

Tpenue
CKOJIbXKEHUS U
TpEHUE MOKOSI.
Tpenue B
MpUpoOJIE U
TEXHUKE
JlaGopaTopHas
paborta
«3yuenue
3aBUCUMOCTH
CHUJIbI TPEHUS
CKOJIbXKEHUS OT
CWJIBI JJABJICHUS U
Xapakrepa
COIIPUKACAIOLIUX
cs
IIOBEPXHOCTEW»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ala70

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0alb9c

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oalcc8

30

Pemenne 3amaq
Ha OIpEIEIICHUE
PaBHOIECHCTBYIO
el CHIIBI

31

Pemenue 3agau
mo TemaM: «Bec
Tenay,
«['paduueckoe
n300pakeHue
cuiy», «CUIbI»,

bubnmoreka [JOK
https://m.edsoo.ru/ff
0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«PaBHOZIEUCTBY
[OIIAsT CUII»

32

KontposbHas
pabota mo
TeMaMm:
«MexaHnueckoe
JBHDKCHUC,
«Macca,
IJIOTHOCTHY,
«Bec Tenay,
«['paduueckoe
n300pakeHue
crny, «CUab»

33

JlaBieHue.
Cnioco6bl
YMEHBIIECHUS U
YBEIIMYCHUS
JIaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a20a6

34

JlaBieHue rasa.
3aBHCUMOCTh
JIaBJICHUS Ta3a OT
00BEMa,
TEeMIIepaTypbl

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a2376

35

[Iepenaua
JTaBIICHUS
TBEPABIMU
TeJIaMHU,
JKUIKOCTSIMH U
rasamy. 3aKoH
ITackamns

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a25b0

36

JaBnenue B
JKUJIKOCTH U
rase, BbI3BaHHOE
JIEMCTBUEM CHIIbI
TSDKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a2718

37

Pemenue 3agau
110 TEME
«JlaBenue B
JKMJIKOCTH U
rase. 3akoH
ITackams»

bubnmoreka [JOK
https://m.edsoo.ru/ff
0a2826



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CC(:)C(;(SIEanmHec;I https://m.edsoo.ru/ff
0a2970
. bubmuoreka [JOK
I'mapaBnuueckuit
39 pece https://m.edsoo.ru/ff
0a3136
ManomeTpsl.
40 HOleHeBOfIv
YKUIKOCTHBIH
Hacoc
AtMocdepa
3emMiu.
[TpuunnbI
CYILIECTBOBAHUS
BO3JIYLIHOU
060K bu6mmoreka [IOK
41 e https://m.edsoo.ru/ff
) 0a2b5a
3aBUCHMOCTb
aTMOC(EpPHOTO
JIaBJICHUS OT
BBICOTHI HaJT
YPOBHEM MOpPS
Bec Bo3ayxa. bubnuorexa [JOK
42 ATmocdepHoe https://m.edsoo.ru/ff
JaBJIeHUE 0a2b5a
N3mepenue
ATMOC(EPHOTO bubnnoreka [JOK
43 asenis. ONbIT https://m.edsoo.ru/ff
’ 0a2da8
Toppuuennu
3aBHCUMOCTh
aTMoC(epHOro bubnnorexka [JOK
44 JaBJICHHS OT https://m.edsoo.ru/ff
BBICOTHI HaJ[ Oa2fc4
YPOBHEM MOpS
bapomerp-
aHEPOHU/I.
Ammocdeproe bubnuorexa [JOK
45 aBeHNe Ha https://m.edsoo.ru/ff
Oa2fc4
Pa3IMYHBIX
BBICOTAxX
46 Pemenue 3amaq

10 TEMC



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

"AtmochepHoe
napieHue"

47

[elictBue
JKHIKOCTH U ras3a
Ha MOTPY>KEHHOE
B HUX T€JIO.
ApxumenoBa
cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3276

48

49

JlaGopaTopHnas
paborta
«Omnpenenenue
BBITAJIKABAIOIIEH
CHUIIBI,
JEHCTBYIOLIEH Ha
TEJO,
MOTPY>KEHHOE B
KHUIKOCTEY

JlaGopaTopHas
pabora 1o Teme
«HccnenoBanue
3aBUCHMOCTH
BEca TeJla B BOJIE
oT 00BéMa
IIOTPY’KEHHOU B
KHUJKOCTh YacTU
Tenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a3514

50

IInaBanune Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3a96

51

52

JlaGoparopHas
paborta
"KoncTpyupoBan
ue apeomerpa
WIN
KOHCTPYHUPOBaHU
€ JIOZKU U
omnpeeiIeHuE €€
Irpy30I0ABbEMHOC

T

Pemenue 3agau
IO TEMAaM:
«IInaBanue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

53

54

CyJIOB.
BosnyxomnnaBanu
e», «JlaBieHue
TBEPABIX TEI,
JKUIKOCTEN U
ra3oBy

Mexanuueckas
paborta

MoniHoCTb.
Ennauner
MOIIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82

55

56

57

Ypok-
HCCIICIOBAHUE
"Pacuér
MOIITHOCTH,
pa3BUBaeMOM
MpH TOABEME TIO
nectauie"”

IIpoctsie
MEXaHU3MBI.
Ppruar.
PaBHOBecue cun
Ha pblyare

KoHntponbnas
pabota 1o Teme
«JlaBenne
TBEPJBIX TET,
JKUAKOCTEH U
razoBy /
Bcepoccutickas
MPOBEPOYHAs
paborta

58

PesepBHbIii yPOK.
Pabota c
TEKCTaMH 110
Teme «/laBneHue
TBEPABIX TEII,
JKUAKOCTEH U
razoBy /
Bcepoccutickas

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oa4ffe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

IPOBEPOYHAS
paborta

59

60

61

Ppruaru B
TEXHUKE, OBITY U
MIpUpPO/IE.
JlaGopaTopHas
paborta
«Uccnenosanue
YCJIOBUM
paBHOBECHs
peIyara

Pemenue 3agau
110 TeME
«YcaoBus
paBHOBECHS
pbryara

Koadpdurment
MIOJIE3HOTO
IEUCTBUSA
MEXaHHU3Ma.
JlaGopaTopnas
pabora
«M3mepenue
KII/] nakioHHOM
MJIOCKOCTH

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a48a6

62

Pemenue 3amau
o teMme "PaboTa,
MOIITHOCTb,
KITJI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0a4c48

63

MexaHnueckas
SHEPrus.
Kunernueckas n
MOTEeHITMATbHAS
JHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a4252

64

3aKkoH
COXpaHEHUS
MeXaHUIeCKOH
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a4360

65

Ypok-
HKCIIEPUMEHT TIO
Teme
"DKcnepruMeHTal



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

BHOC
OIIPECACIICHUC
HU3MCHCHUA

KUHETUYECKOU U
HOTEHIIMAJILHON

SHEPTUHU IIpU

CKaTbIBaHHH TCJIa

0 HAKJIOHHOU
miockoctu"

KontposbHas

pabota mo Teme

66 «Pabota n
MOIIHOCTb.
DOHeprus»

PesepBHBIii ypOK.

Pabora ¢
TEKCTaMHU I10

67

TEMC

"MexaHnueckoe

nBmxeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oadeeb

PesepBHBIii ypOK.

Pabora ¢

TEKCTAMU 10
68 .

Teme "Pabora.

MoImHOCTb.

Oneprus"

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

8 KUIACC

Ne
n/ Tema ypoka
I

OcHoBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHMHETHYECKOM

68

KoanuyecTBo 4acoB

Bce
ro

Kourtpousn IIpakTHyec

HbIC KHue

padoThI padoThI

Jlara
H3y4eH
us

DJICKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a5256



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

TEOPHUH U UX
OITBITHBIE
MTOATBEPIKICHU
i

Macca u
pasmep aTOMOB
1 MOJIEKYJT

Moaenu
TBEPAOTO,
KHUJKOTO U
ra3o00pa3HoOro
COCTOSTHUI
BelIeCTBa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a540e

OObsicHeHNE
CBOICTB
TBEPJIOTO,
JKHIKOr0 U
razoo00pa3HoOro
COCTOSTHUM
BCIIECTBA Ha
OCHOBC
IMOJIOKEHUHN
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOPUH

Kpucramnmuaec
KHE U
amop(HbIe
Tena

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a5800

CMmaunBaHuE U
KaIMAUTSIPHOCTh

[ToBepxHOCTHO
€ HaTsOKEHUE

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a5530

TemnoBoe
pacupeHue u
CcoKaTHE

Temneparypa.
Cas3pb
TEeMIIepaTypbl
CO CKOPOCTBIO
TEIIOBOTO

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a5az26



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

JABHKCHU A

YaCTHI]
BuyTtpennssa
JHEprusl.
bu6nmoreka [IOK
CnocoObl
9 ere https://m.edsoo.ru/ff
HU3MEH HI/I?IU 085660
BHYTPEHHEH
SHEPTHH
B! bubnunoreka LIOK
10 https://m.edsoo.ru/ff
TEIUIONIEpeIaun 0a6412
Ypoxk-
KOH(epeHIHs
"[IpakTueckoe
HCIIOJIb30BaHKE
TEIJIOBBIX bubnunoreka LIOK
11 CBOMCTB https://m.edsoo.ru/ff
BEIIIECTB U 0a65c0
MaTepuasioB B
LIEeJIAX
sHEprocoOepexe
aus"
KommuectBo
bubmmoreka IIOK
TETUIOTEHI.
12 v https://m.edsoo.ru/ff
FleIbHad 086976
TETUIOEMKOCTD
YpaBHeHue
TEIUIOBOT'O
bubmmoteka IIOK
Oananca.
13 T 5 https://m.edsoo.ru/ff
ermI000MeH u 0a7088
TEIUIOBOE
paBHOBECHE
JlaGopatopHas
pabota
"UcciaenoBaHu
€ SBJICHHS bubnunorexa LIOK
14 TEeTUI000MEeHa https://m.edsoo.ru/ff
pH 0a6a98
CMEIINBaHUH

XO0JIOAHOH U
ropsiueit Boab"



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

15

Pacuer
KOJIMYEeCTBA
TEIJIOTHI,
HEe00XO0IUMOTO
JUIS
HarpeBaHus
Tela u
BBIIEISIEMOTO
UM TIpH
OXJIaXKJIECHUHU

16

JlaGopaTopHnas
pabota
"Onpenenenue
yIEIbHON
TEIJIOEMKOCTH
BelgecTna"

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a6bh0

17

OHeprus
TOILIUBA.
Y nenbHas
TEII0Ta
cropaHus

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a7b5a

18

19

20

21

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJTNYECK
HX Tell.

VY nennHas
TEIUIoTa
IUIABJIEHHS

JlaGopaTopHas
pabota
"Onpenenenune
YAEIbHON
TETUTOTHI
TUTABIICHHST
npaa"
[Tapoobpazosa
HUE U
KOH/ICHCAITHSI.
Hcnapenue
Kunenue.

VY nenbpuasg
TEIUIOTA

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a71d2

bubmmoteka IIOK
https://m.edsoo.ru/ff
Oa72fe

but6mmorexa [IOK
https://m.edsoo.ru/ff
0a740c

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a786¢



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

22

nmapoo0pa3oBaH
" U
KOHJICHCAIHH.
3aBHCHUMOCTh
TEMIIEPATYPHI
KHUIIEHHS OT
aTMochepHOro
JIaBJICHUS
BnaxnocTtn
BO3/yXa.
JlaGopaTopHnas
pabota
"Onpenenenue
OTHOCHTEIIBHOM
BJIQ)KHOCTH
BO3ayXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0a7628

23

Pemenue 3amau
Ha
omnpeaeeHue
BJIAKHOCTH

BO3yXa

24

25

[TpuHIUTIBL
paboThI
TEIUIOBBIX
JIIBUTATEIEH.
[TapoBas
TypOuHa.
JBurarenp
BHYTPEHHETO
CrOpaHus
KIII
TEIJIOBOI'O
JIBUTATEJIs.
TennoBnie
JIBUTATSIIA U
3aIIuTa

OKpY Karolen
cpeasl

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a7c7c

26

3akoH
COXpaHEeHus U
TIPEeBPAICHUS
SHEPTUU B



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

TCIIJIOBBIX
mponeccax

27

28

IToaroroska k
KOHTPOJIBHOU
pabote mo Teme
"TemnoBeie
SIBIICHHSI.
Hsmenenue
arperaTHbixX
COCTOSIHUM
BenecTna"

KonTposnbnas
pabora 1o Teme
"TemnoBeie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BelgecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a83f2

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a86ae

29

DnekTpuzanus
tei. /IBa pona
ANMEKTPUICCKUX
3aps0B

30

Ypok-
HCCIICIOBAHUE
"DnekTpu3anus
TeJl UHAYKIUEH
U TIpU
COIIPUKOCHOBE

HHH

31

BzaumopeiictB
ne
3apSKEHHBIX
Ten. 3aKoH
Kynona

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a87e4

32

DNEeKTPUYIECKO
€ ToJe.
Hanpsixennoct
b
AIEKTPUUYECKOT
0 IOJIA.
[TpuHIMn

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8ala



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

CYTEPITO3UIIHH
AIEKTPUICCKUX
noJjien

33

34

35

36

Hocurenn
ANEKTPUUECKUX
3apsJI0B.
DJIeMEHTapHbIN
3apsi.
Ctpoenue
aToma

[IpoBoaHMKY U
JADTICKTPUKH.
3aKoH
COXpaHEHUS
AIEKTPUIECKOT
0 3apsaa
Pemenue 3agau
Ha MPUMEHEHUE
CBOMCTB
AIEKTPUUECKUX
3aps/ioB
DNeKTpuYecKu
1 TOK, yCTIOBUS
ero
CYIIIECTBOBAHU
1. UcTouHUKHN
AIEKTPUIECKOT
0 TOKa

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8ef6

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a90cc

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a95a4

37

38

JencTBus
AIEKTPUIECKOT
0 TOKa

Ypok-
HcCIe0BaHNE
"JlericTBue
AIEKTPUIECKOT
0 TIOJISt Ha
MIPOBOTHUKH U
JUDJIEKTPUKA"

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a96b2

39

DNeKTpUYECKU
H TOK B
MeTalIax,

bu6nunorexa LIOK
https://m.edsoo.ru/ff
0a9838



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

KHUIKOCTAX U
razax

40

DnekTpuyeckas
LEenb U €€
COCTaBHBIC
4acTu

41

Cuuia Toxa.
JlaGopaTopHnas
paborta
"N3mepenue u
peryaupoBaHHe
CHUJIBI TOKA"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a8hd6

42

43

44

45

DNEeKTPUYECKO
€ HaNpsKEHHE.
Boasr™merp.
JlaGopaTopHas
paborta
"U3mepenue u
peryinupoBaHue
HanpspkeHus"

ConpoTuBieHn
€ MPOBOJIHUKA.
VY nensHOE
CONPOTHUBIIEHU
€ BelIecTBa

JlaGopaTopHas
pabota
"3aBUCUMOCTB
INEKTPUYECKOT
0
COIPOTHBIIEHU
sl TPOBOTHUKA
OT €ro0 JUIUHBI,
IUIOINAAN
MIOTIEPEYHOT O
CeUeHHs U
MaTtepuana"

3aBUCHMOCTD
CHJIBI TOKA OT
HaTPSIKEHUS.
3akoH Oma 1
y4acTKa Ienu

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a%e14

bubnunoreka LIOK
https://m.edsoo.ru/ff
0aa738

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0aa738

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Oaad4a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas
paborta
"UcciaenoBaHu
€ 3aBUCUMOCTHU
CHWJIBI TOKA,
UJYILETO Yepe3
pe3ucrop, oT
COINPOTUBIICHU
sl pe3ucTopa u
HanpsDKeHUs Ha
pesucrope"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0aa04e

47

IlocnenoBaTenb
HOE U
napajuieJIbHOe
COEIMHEHUS
MTPOBOTHUKOB

48

JlaGopaTopnas
pabora
"IIpoBepka
npaBuiia
CIIOKEHHUS
HanpsHKEHUN
pu
ocJieI0BaTeNb
HOM
COCAMHEHUH
IBYX
pe3uctopoB”

bubnunoreka LIOK
https://m.edsoo.ru/ff
0aaa58

49

50

JlaGoparopHas
paborta
"IIpoBepka
npaBuiia AJis
CHJIBI TOKA MIPH
napaieIbHOM
COEMHEHUU
pe3uctopos”

Pemenue 3amau
Ha IPUMEHEHUE
3akoHa Oma
IS
pa3IuyHOrO

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oaadle

but6mmorexa [IOK
https://m.edsoo.ru/ff
Oaaf8a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

COCIUHECHUA
IIPOBOAHHUKOB

51

PabGora u
MOIITHOCTD
AIEKTPUUYECKOT
0 TOKa. 3aKOH
Hxoynsa-Jlenna

bub6nmoreka [IOK
https://m.edsoo.ru/ff
0ab124

52

53

54

55

56

JlaGopaTopHnas
paborta
"Onpenenenue
paboTHI
MOIITHOCTH
AJIEKTPHUYECKOT
0 Toka"

DNeKTpUYECKU
€ LIeTH U
norpeduTenu
3JIEKTPUYECKON
SHEPTUU B
OBITY.
Kopotkoe
3aMbIKaHHE

ITocTostnHEIC
MAarHMuThI, HX
B3aHMOJCHCTBU
e

Ypok-
HCCIIeI0BaHUE
"N3y4yenue
moJsei
MOCTOSIHHBIX
MaraHuToB"

MaruuTtHoe
moJe.
MaranuTtHoe
moJie 3eMiIu U
€ro 3HaueHUEe
JUTSL )KA3HU Ha
3emite

bub6nmoreka [IOK
https://m.edsoo.ru/ff
0ab3e0

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ab660

bubmmoteka IIOK
https://m.edsoo.ru/ff
0ac3d0

bubnunoreka LIOK
https://m.edsoo.ru/ff
OacOba

57

IToaroroBka x
KOHTPOJIBHON
pabote 1o Teme

bu6nunorexa LIOK
https://m.edsoo.ru/ff
Oabd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

58

59

60

61

"DnexTpuyueck
ue 3apsiibl.
3apsiKEHHbIE
Tea U ux
B3aUMO/ICHICTBU
s1. [TocTosTHHBIN
JIEKTPUYECKUI

TOK

KonTposnbnas
pabota mo Teme
"DnexTpuueck
ue 3apsibl.
3apspKeHHbBIS
TeJa U ux
B3aHUMOJICHCTBHU
s1. [locTosTHHBIN
BJIEKTPUYECKUI
TOK" /
Bcepocculickas
MPOBEPOYHAs
pabora

PezepBHbIi
ypok. Pabora ¢
TEKCTaMH TI0
TeMe
"[TocTostHHBII
JIEKTPUUECKUI
ToK" /
Bceepoccutickas
MIPOBEpPOYHAs
pabota

OmnsIT OpcTena.
MarunurtHoe
roJie
AJIEKTPUYECKOT
0 TOKa
MaruauTtHOoe
MOJIE KaTyIIKH
C TOKOM
IIpumeHeHue
3JEKTPOMArHUT
OB B TEXHHKE.

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oabea8

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oacdcb6

bubmmoteka IIOK
https://m.edsoo.ru/ff
Oacld?

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oac74a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

62

63

64

JlaGopaTopHas
paborta
"U3yuenue
JNIEUCTBUS
MarHiuTHOTO
T0JIS Ha
MIPOBOHHK C
TOKOM"

DJIEKTPOABUTAT
eJlb
MIOCTOSTHHOTO
TOKa.
Hcnons3oBanu
e
ANEKTPOABUTAT
eJei B
TEXHUUYECKUX
YCTPOMCTBAX U
Ha TPaHCIOpTe.
JIaGoparopHas
pabora
"KoncTpyupos
aHue u
U3Yy4YEHHE
paboThI
3JIEKTPOABUraT

ens"”

OnbIThI
Qdapanes.
3akoH
3JEKTPOMArHUT
HOW MHIYKIUH.
[IpaBuno
Jlenna

OnexTporesepa
Top. CriocoOsI
MOy YCHHUSI
BIIEKTPUYECKONH
JHEPTHUH.
DNeKTpOCTaHI]
WU Ha
BO300HOBIISIEM

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oac86¢



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

BIX UCTOYHHKAX
SHEPrUu

[ToaroroBka k
KOHTPOJIBHOU
pabote mo Teme
65 "DyIeKTprIecK
ue u
MarHuTHbIE
sIBJICHUS"

KontposbsHas
pabora 1o Teme
"DnekTpuuecK
ue u

66

Mar"duTHbIE
sBJIeHUS"

Pe3epBHbIit

ypok. Pabota ¢

TEKCTaMU IO
67

TeMe

"TemnoBsie

sBJICHUS"

Pe3epBHbIit

ypok. Pabota ¢

TEeKCTaMU TO
68

TeMe

"MaruuTHbIE

SIBJICHUA"
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68 4

145

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oach14

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oaccbe

9 KJIACC

Ne
n/  Tema ypoka
n

KosmuecTBo yacos
KonTpoJs
HbIE
padoThI

Bce
ro

IIpakTHye
cKHe
padoThI

JlaTa
HU3yYeH
usi

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchbl

Mexanuueckoe
JBHKEHHE.



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

MarepuanbHas
TOYKa

Cucrema
oTCYeTa.
OTHOCHTEILHOCT
b MEXAHHUYECKOTO
JIBYOKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ad474

PaBHOMepHOE
IIPSMOJIMHEMHOE
JBUKEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ad19a

HepaBnomepnoe
MIPSMOJIMHEMHOE
JBUKEHUE.
Cpennsis u
MI'HOBEHHas
CKOPOCTh

[IpssmonuneHOe
PaBHOYCKOPEHHO
€ JIBIOKCHHE.
Yckopenue

bubnuoreka [IOK
https://m.edsoo.ru/ff
0ad8d4

CxopocTb
MIPSMOJIMHENHOT
0
PaBHOYCKOPEHHO
rO JBUKEHHUSL.
I'paduk
CKOPOCTH

Jlaboparopnast
paborta
"Onpenenenue
YCKOpEHUs Telna
npu
PaBHOYCKOPEHHO
M JBM)KEHUU TIO
HAKJIOHHOH
IJIOCKOCTH "

CBoboHOE
rmajicHue Tel.
Omnbitel ["anues
PaBHOMepHOE

JBUKEHHE T10
OKPYKHOCTH.

bubmmoreka IIOK
https://m.edsoo.ru/ff
Oadb18

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

[Tepuon u
yacTroTa
oOpareHusl.
JIluHeitnas n

yriioBas
CKOpPOCTH
10 LenTpocTpemute
JIbHOE YCKOPEHHE
[lepBrlii 3aKkoH bubnuoreka [JOK
11 Hrrotona. https://m.edsoo.ru/ff
Bexkrtop cumbr 0ae612
Bropoii 3akoH
HeloToHa bubmuoreka [{OK
12 P o https://m.edsoo.ru/ff
aBHOJICHCTBYIO 0ae72a
mast Cuja
Tpertnii 3akoH
HEfoToHa bubnuoreka [IOK
13 C ' https://m.edsoo.ru/ff
YIIePIIO3UIIUS 026982
CHUII
Pemenue 3agau
T — bubnunoreka LIOK
14 p https://m.edsoo.ru/ff
3aKOHOB
Oaeb6c
HrroTrona
Cuina 0CTH bubmuoreka [{OK
15 3aKOHyFpr; ) https://m.edsoo.ru/ff
YK Oaeca2
Pemenue 3amau
16 o Teme «Cuia
YIPYTOCTHY
Jlaboparopnast
paborta bubnnorexa [JOK
17 «Onpenenenune https://m.edsoo.ru/ff
JKECTKOCTH 0Oaee28
TIPYKUHBDY
but6mmorekxa [IOK
18 Cuna tpenus https://m.edsoo.ru/ff
0af738
Pemenue 3amay bubnunorexa LIOK
19 o Teme «Cuja https://m.edsoo.ru/ff

TPEHUS

Oafa26



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

JlaGopaTopHas

paborta

"Onpesenere bubnuorexa [JOK
20 https://m.edsoo.ru/ff

kod(durmenra OafSbe

TpPEeHHUS

CKOJIb)KeHUS"

Pemrenue 3amau

mo Teme "3aKOHBI bubnunorexa LIOK
21 Hprorona. Cuna https://m.edsoo.ru/ff

ynpyroctu. Cuna Oafb8e

TpeHus"

Cuna TsSHKeCTH U

3aKOH

BCEMHUPHOIO bubnmoreka [JOK
22 TSTOTCHUS. https://m.edsoo.ru/ff

Yckopenue 0af044

CBOOOIHOTO

MaJICHUs

Ypok-

KOH(epeHIIHs

"JIBu>KEeHUE TET

BOKPYT
23 IpaBUTALMOHHOT

0 LIEHTpa

(Conneunas

cUCTEeMa).

lapakTuxn"

Pemenue 3agau

no teme "Cuna bubmmoteka IIOK
24 TSKECTH U 3aKOH https://m.edsoo.ru/ff

BCEMHMPHOTO 0af5f8

TATOTCHHS"

[IepBas

KOCMHYECKas bubmmoreka [IOK
25 CKOPOCTb. https://m.edsoo.ru/ff

HesecomocTts u 0af33c

Meperpy3Ku

PaBHOBecue

MaTepUATbHOW bu6muoreka [IOK
26 TOYKH. https://m.edsoo.ru/ff

AGComIOTHO Oafe36

TBEPIOE TEIIO.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOIN
OCBIO BpallCHUs.
MOMEHT CHUJIBL.
LenTp TsxecTn

PaBHoBecue
MaTtepraibHON
TOYKH.
AOGCOMIOTHO
TBEPIOE TEJIO.
PaBHOBeCcue
TBEPAOIO Tena ¢
3aKpETUIEHHOI
OCbIO BpalICHUSI.
MoOMEHT CuJIBI.
IlenTp TsHKECTH

28

Pemenne 3amaqa
10 TEME
"MOMEHT CHIIBI.
LenTp TsixecTn"

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b02b4

29

30

31

ITonroroBka K
KOHTPOJIBHOU
pabote mo Teme
"MexaHn4ecKoe
JBHKCHHE.
BzaumopeiictBue

Ten"

KoHnTponbHas
pabota mo Teme
"MexaHuueckoe
JBUKEHUE.
BzaumopeiictBue

Ten"

NMnynsc Tena.
NMiynsc cuisl.
3aKoH
COXpaHEHUs
VMITYJIbCA.
Yupyroe u

HeyIpyroe
B3aUMOJICHCTBUE

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b0408

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b06ec

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b07fa



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

32

33

34

Pemrenue 3amau
1o TeMme "3aKoH
COXpaHEHUs
umnyiabca"
Ypoxk-
KOH(EpeHIIHS
"PeakTBHOE
JIBHKEHHE B
MpUpoJie U
TexHuke"
Mexanngeckast
pabora u
MOIIIHOCTD

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b096¢

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b0a84

35

PaGora cuiibl
TSAXKECTU, CUIIBL

YIPYrOCTH U
CHJIBI TPEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

39

JlaGopaTopHnas
pabora
«Onpenenenue
paboTHI CHITBI
TPEHUS IPU
pPaBHOMEPHOM
JIBMDKEHUH TeJla
o
TOPU30HTAIIBHOU
TTOBEPXHOCTI

CBs13b DHEpPrUM U
paloTHI.
[TorenumanpHas
SHEprus

Kunernueckas
SHEPTHUsl.
Teopema o
KHHETHYECKOM
SHEPTHH

3akoH
COXpaHEHHUS
SHEPTUU B
MEXAHUKE

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b0c32



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

JlaGopaTopHas

paborta

W3yucHe bubnunorexa LIOK
40 https://m.edsoo.ru/ff

3aKOHa Obl2fe

COXpaHCHHS

SHEPrUM»

Konebarensnoe bubnuorexa [IOK
41 JBYDKEHUE U €T https://m.edsoo.ru/ff

XapaKTePUCTHKU 0b1858

3aTyxaroiue

KoJieOaHus. Bubnuoreka LIOK
42 BreinyxaeHusie https://m.edsoo.ru/ff

KoJe0aHus. 0b20f0

Pe3onanc

MaremaTrnuecku
43 W ¥ IPY>KUHHBII

MasiTHUKH

Ypok-

HCCIIEIOBaHKE

«3aBHCUMOCTD

HepHoza bubnmoreka [JOK
44 CONeBaHILI OT https://m.edsoo.ru/ff

0b197a

HKECTKOCTHU

MIPYXUHBI U

Macchl Irpy3a»

[Ipespamenue
45 SHEPTUH MPU

MEXaHHYECKUX

KoJe0aHusIX

JlaGopaTopHas

pabota

«Onpenenenune

YACTOTEL 1 bubnmnoreka HOK
46 Heprona https://m.edsoo.ru/ff

Oblaec

KoseOaHui

MIPYXUHHOTO

MasiITHHKA

JlaGopaTopHas

paborta bubnmnoreka [JOK
47 «IIpoBepka https://m.edsoo.ru/ff

HE3aBUCUMOCTH 0bl197a

nepuoja



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

48

KonebaHui
rpysa,
ITOJIBEIIEHHOTO K
HHUTH, OT MacChI
rpy3a»

Mexanndeckue
BOJIHEI.
CpoiicTBa
MeXaHHYECKHX
BOJIH.
[IponosbHBIE N
MONEepEeYHbIe
BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ob21fe

49

Ypok-
KOH(DepeHIIHS
"MexaHn4yecKue
BOJIHEI B
TBEPAOM TEIIE.
CelicMuueckue
BOJHBI"

50

3BYyK.
Pacnipoctpanenu
€ U OTPaKEHUE

3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroaeHue
3aBUCHMOCTU
BBICOTBI 3ByKa OT
JacTOTHI"

52

I'poMKoOCTB 3BYyKa
1 BBICOTA TOHA.
AKyCTHYECKUI
pe30oHaHC

53

Ypok-
KOH(EpeHIIHs
"VapTpa3Byk u
nH(ppa3ByK B
MpUpoJIe U
TexHuKe"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b23ca



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

54

55

IToaroroBka x
KOHTPOJIbHOM
pabore 1o Teme
"3aKOHEBI
COXpaHEHHUS.
MexaHnndecKue
KOJICOaHMS U
BOJHBI"

KonTposnbnas
pabota mo Teme
"3aKOHBI
COXpaHEHHUS.
MexanndecKue
Koe0aHus U
BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b25f0

56

DNeKTpOMaraHuTH
oe ToJe.
DNeKTpOMaraHuTH
bIC BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CBoiicTBa
AJIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(epeHIHs
"[Ixana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanme
3JEKTPOMAarHuTH
BIX BOJIH JJIS
COTOBOM CBS3H"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b2fe6

59

60

Ypok-
HCCTIeI0BaHUE
"N3y4yenue
CBOWCTB
3JE€KTPOMAarHuTH
BIX BOJIH C
TTOMOTIIBIO
MOOWJIHBHOTO
tenedona"

Pemenue 3agau
Ha OompeieTIeHue

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b2c6ec



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
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61

62

63

YacTOTEI U
JUTAHBI
AJICKTPOMArHUTH
OH BOJIHBI

DNeKTpOMarHuTH
ast mpupoa
ceera. CKOpoCTh
cBeta. BonHoBrie
CBOICTBa CBETa

Hcrounnku
CBeTa.
[Ipssmonunelinoe
pacnpocTpaHeH!
€ cBeTa.
3aTmMeHus
Connua u Jlynst

3akoH
OTpaKEeHUS
cBeTa. 3epKaia.
Pemenue 3agau
Ha MIPUMEHEHUE
3aKOHA
OTpa)KEHUs CBETA

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b31d0

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b3658

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b38c4

64

65

66

[Ipenomienue
CBeTa. 3aKOH
MIPEITOMIICHHUS
CBETa

ITonmnoe
BHYTpEHHEE
OTpakeHue
CBeETa.
HUcnonp3oBanue
IIOJIHOTO
BHYTPEHHETO
OTpa)KE€HUs B
OINTHYECKHUX
CBETOBOJIaX

JlaGoparopHas
pabota
"UccnenoBanue
3aBUCUMOCTH

yria

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Ob3aea

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b3c5c¢



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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67

MIPETOMIICHUS
CBETOBOTO JTy4a
OT yTJIa TaJeHUs
Ha I'paHHIIEe
"BO3IIyX-
crexio""

Ypok-
KOH(EpeHIIHS
"cnonap30BaHne
IIOJIHOT'O
BHYTPEHHETO
OTpPAXKEHUS:
CBETOBOJIBI,
OIITMKOBOJIOKOHH
ast CBsI3b"

68

JInH3EL.
Onrnueckas
CHJIa JIMH3EI

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b3f2c

69

70

ITocTpoenue
M300paXCHUI B
JIMH3axX

JlaGopaTopHas
pabora
"Onpenenenune
(hokycHOTO
paccTosHUS U
ONTUYECKOMN
CHUTBI
coOuparoren
JH3BI"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b444a

bubnmorexa LIOK
https://m.edsoo.ru/ff
0b4206

71

Ypok-
KOH(EpEHIIHs
"Ontuueckue
JIMH30BbIE
npubops"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
OcOa7e

72

I'ma3 xak
OIITHYECKas1
cucrema. 3peHue

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(EpeHIHS
"JleexTsl

3penus. Kak



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
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COXPaHUTH
3peHue"

74

75

Paznoxenue
Oenoro ceera B
cnektp. OnbITh
Hrrorona.
Crnoxxenue
CHEKTPaIbHBIX
LIBETOB.
Jucnepcus ceera

JlaGopaTopHas
pabota "OnbIThI
0 PA3JIOKEHUIO
OeJoro cBera B
CIICKTp U
BOCTIPUSTHIO
I[BETa IIPEIMETOB
IpH UX
HaOJIIOJeHUU
4yepe3 [BETOBBIC
¢bunbTph"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c0f4c

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c0Oe2a

76

77

YPOoK-IpaKTUKyM
"BonHoBbie
CBOICTBa CBeTa:
aucrepcus,
uHTephepeHIus
u audpakmms"”
OnbITH
Pesepdopna u
TJIaHeTapHast
MOJIeTIb aToMa

bubmmoreka IIOK
https://m.edsoo.ru/ff
0cl2a8

78

[Toctynater
bopa. Moaens
aroma bopa

79

Hcnyckanue n
TIOTJIOIICHHE
CBETa aTOMOM.
KBanTsl.
JIuneituaTeie
CIIEKTPBI

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocl44c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c144c

YpoK-npakTUKyM

bubnunoreka LIOK

"Habaronenue
80 https://m.edsoo.ru/ff
CIIEKTPOB ) 0c1550
HCITYCKaHHSI
bubnunorexa LIOK
PannoaktuBHOCT
81 . https://m.edsoo.ru/ff
b U €€ BUIBI 0c1672
Crpoenue
ATOMHOTO sIpa bu6nmoreka [IOK
82 H pa- https://m.edsoo.ru/ff
YITOHHaA Ocl8ac
MOJEIb
PanuoaxkTuBHEIE bu6nmorexa LIOK
83 TIpEBpAaILCHHS. https://m.edsoo.ru/ff
M3oTomsr Oclal4d
Pemenue 3agau
) bubnunorexka LIOK
110 TEME:
84 "p https://m.edsoo.ru/ff
a)Z[I/IoaKTI/IBH"BIe 0clbda
MIPEBPAIICHUS
85 Ilepuon
noJtypacrnaza
Ypok-
KOH(EpEeHIIHS
"PannoaKkTUBHBIE bubmmoreka IIOK
86 U3JIy4eHus B https://m.edsoo.ru/ff
npupoze, 0c2126
MEIULINHE,
TeXHUKE"
SAnepHbie
peaxiuu.
bubmmoreka IIOK
3aKOHBI
87 https://m.edsoo.ru/ff
COXPaHCHHUS 0cLe58
3aps/I0BOTO U -
MacCOBOT'0O YHCET
DHeprusi CBs3U
ATOMHBIX s1E but6mmorekxa [IOK
88 C p- https://m.edsoo.ru/ff
BSI3b MACChI U 0cld7a
SHEPTUU e
Pemtenue 3agau
89 }‘10 TEME
SAnepHble

peakuun"
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90

91

Peaknuu cunresa
U JETICHUS SEp.
Hcrounukn
sHepruu CoHIa
U 3BE3]T

Ypok-
KOH(EepeHIIHS
"Anepnas
SHEPTeTHKA.
HecTBus
PaINOAKTUBHBIX
W3JIy4YCHHUH Ha
JKHBEIC
OpraHu3mbl"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c1e88

92

93

94

IloaroroBka k
KOHTPOJIbHOU
pabote mo Teme
"DJIeKTPOMarHuT
HOE€ TI0JI€.
DIeKTpOMarHuTH
bI€ BOJIHEI.
KBaHnToBEBIE
sBIeHUI"

KonTponbHas
pabota o Teme
"DeKTpOMarHuT
HOE TIoJIe.
DNeKTpOMarHuTH
bI€ BOJIHBI.
KBaHTOBBIE
SIBJICHUS "

[ToBTOpEHME,
o0o01eHue.
JlaGopartopHbie
paboThI 10 Kypcy
"BzanmMogenicTBu
e ten"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c223e

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c245a

95

[ToBTOpEHUE,
00o0IIcHHE.
Pemenne
pacyYeTHBIX U
KauyeCTBECHHBIX

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c2572
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3a/1a4 10 TEME
"TermioBbIe
npouecch”

96

97

[ToBTOpEHHUE,
00o01meHue.
Pewenne
pacueTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TemMe
"KII[ TemioBbIx
nBuraresein”

IToBTOpEHUE,
00o01IeHNE.
Pemenue
pacyeTHBIX U
Ka4eCTBECHHBIX
3aJ1a4 110 TeME
"KITJQ
3JEKTPOYCTAaHOB

OK

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c2a22

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c2b30

98

[ToBTOpEHHUE,
obo0mienue.
JlaGopatopHsbie
paboThI 1O KypCy
"CBeToBbIe
sIBJICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff
0c2c52

99

100

[ToBTOpEHUE,
0000IIICHHE.
Pabora ¢
TEKCTaMH 110
TeMe "3aKOHEBI
COXpaHEHUs B
MexaHuke"

[ToBTOpEHUE,
00001IeHHE.
Pa6oTa ¢
TEKCTAMH 110
TeEME
"Konebanusa u
BOJHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ff
Oc2d6a

but6mmorexa [IOK
https://m.edsoo.ru/ff
0c2e82
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[ToBTOpEHME,

00o01IeHNE.
bubnunorexa LIOK
Pabora ¢
101 1 https://m.edsoo.ru/ff
TEKCTAMH 10 063044

TeMe "CBeTOBEIE
sBJIeHUs"

[ToBTOpEHME,
000011IeHHE.
Pab6oTa ¢

102 | Tekcramu 10 1
teMe "KBanToBas
U siaepHas
¢uznka"

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 3 27

ITPOBEPSIEMBIE IPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MTIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
11 UCIIOJIb30BaTh U3YYEHHBIEC TOHATHUS
1 pasnuyath SBJICHMS 10 OMMCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE
pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUU B
13 OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SABJIEHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUIN



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBa Tel M (pu3MUeckue sBIEHUS,
UCTONB3ysd (U3MYECKHe BETUYMHBI, NPU OMHMCAHUHM TPABHILHO
TPakTOBaTh (DU3UYECKUH CMBICI HCIOIb3YEMbIX BEIMYMUH, HX
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH TPaUKH N3yUYEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3alucbiBaThb €ro MareMaTH4dcCKOC

BBIpAKECHHE

OOBSICHATH (PU3UYCCKHE SBIICHUS, MPOIIECCHI U CBOWCTBA TEJl, B TOM
Yyyclie MU B KOHTEKCTE€ CHUTYallMil MPaKkTHKO-OPHEHTHUPOBAHHOTO
XapakTepa: BBIIBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHME W3 | — 2 JIOTMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOWCTBA (PM3MYECKUX SIBIICHUH, (U3NICCKUX 3aKOHA

WA 3aKOHOMCPHOCTHU

1.7

pemare pacy€THbIE 3a8auu B 1 — 2 NeNCTBUSA, UCIIONIBb3YS 3aKOHBI U
(dbopMynbl, CBS3BIBAOIIUE (PU3UYECKHME BEIWYMHBI: Ha OCHOBE
aHajM3a  yCJIIOBMS  3aJayd  3aluChIBaTh  KpPaTKOe  YCIIOBHE,
MOJICTABIATh (U3NYECKUE BEIMUYMHBI B (OPMYJbl U TPOBOJIUTH
pacuéTbl, HAXOIUTh CIPAaBOYHBIE JAaHHbBIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTh  IMOJYyYEHHOH

(bu3MUECKOil BETUYMHBI

1.8

1.9

pacrno3HaBaTh IpPOOJIEMBl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(¢u3NYeCKUX METOJI0B, B OIMCAaHUM HCCIEIOBaHMUS BBIIEIATH
MIpOBEpPSiEMOE  NpPENINoJIOKeHHe  (TUmoTesy),  paszaudarth U
UHTEPIPETUPOBATh MOJTyYEHHBIH pe3yabTaT, HaXOAUTh OMIMOKU B

XO0J€ OIlbITa, ACJIAaTh BBEIBOJBLI I10 €T'0 pE3yJibTaTaM

MIPOBOAUTH OMNBITHI 1O HAOTIOACHUIO (PU3NYECKUX SIBICHUH WU
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpsieMbIe
MPENINOJNIOKEeHNs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, 3allMChIBATh XO/J OIIbITa 1 (I)OpMYJ'II/IpOBaTB BBIBOBI




1.10

BBITIOJIHSTH MIPSMBIE N3MEPEHHUS C UCIIOJIF30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHUs MPHOOPOB C Yy4ETOM

3a/IaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

111

IPOBOANTH HCCIENOBAaHUE 3aBUCHMOCTH OJHOM  (hU3MUECKOMH
BEJIMYUHBI OT JIPYroil C WCIOJNBb30BAaHUEM TPSAMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHWPOBAHWU Y4eOHOTO HCCIICIOBAaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CIEAys NPeAIOKCHHOMY
wiaHy, (UKCUpOBAaTh pE3yabTAaThl MOJTYYECHHOH 3aBHCHMOCTH
(U3NYECKUX BETUYMH B BHUJIE MPEATIOKCHHBIX TaOJIHIl U TpaduKoB,

ACJ1aTh BBIBOAKI 110 PE3yJIbTaTaM UCCICAOBaHMA

1.12

1.13

IIPOBOJIUTh KOCBEHHBbIE M3MEpEHMsI (U3NYECKUX BEIUYMH, CIELys
NPEMIOKEHHONM  MHCTPYKLMM: IIPU  BBIIOJHEHUM  W3MEPEHUH
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITNYUHEI

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  paboTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

yKa3blBaTh MNPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMUIBI JEHCTBUS H3YyYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIHMCAHHS,
UCHOJb3ys 3HAaHUS O CBOWCTBaX (U3HYECKUX SBICHUH W

HE0OXO0aUMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BaHUS  (U3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpYKaroUleil cpee

1.16

OCYHICCTBJIATDH 0T60p HCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
MUMCIOIINXCs 3HaHUH U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHHUKOB
BBIIACIIATH I/IHCbOpMaI_[I/I}O, KOTOpasa SABJIACTCA HpOTHBOpG‘-IHBOfI HUIn

MOKET OBITh HCHOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBITTOJTHEHUU y4eOHBIX 3aaHuM
Hay4YHOIIOMYJIAPHYIO ~ JIUTEpATypy  (PU3MUeckoro cojepkaHusl,

CIIPpaBOYHBIC MaTCpuajibl, PpEeCypChl CCTU I/IHTepHeT, BJIaACTH




1.18

npuémMamu KOHCIEKTUPOBAHHUS TEKCTa, npeoOpazoBaHus

nH(OPMALIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKUE MICbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HHpOpMauu (GU3HMUECKOro
CoJZiepKaHusl, B TOM YHUCIIE MyOIUYHO JieNlaTh KPaTKUe COOOIIECHHS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MHCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IOHATUHHBIN ammapar Kypca

(bU3HKH, COPOBOXKIATh BHICTYIJICHUE MPE3eHTAIUeH

1.19

MPU  BBIOJHCHUM  Y4€OHBIX TPOEKTOB M HCCIEAOBAHHUI
pacmpenenarb O0SI3aHHOCTH B TPyINIe B  COOTBETCTBUH C
MOCTaBJICHHBIMHA 3a7adaMy, CJICIHTh 3a BBIIIOJHESHHEM INIaHA
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIajJ B
JIeITEILHOCTh CPYIIIIBI, BBICTPAaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KJIACC

Kon
NMpoBEpPsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCITIOJIB30BaTh MMOHATHA

pasiinvdaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUecKue BJICHHUS B IPUPOJE,
IIPY 3TOM NEPEBOAUTH MPAKTUYECKYIO 3ajauy B yU€OHYIO, BBIICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,
0003HAaYEeHHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEIHYUHY C
JPYTUMHU BEJIUUYMHAMU, CTPOUTD I'padUKK U3YUEHHBIX 3aBUCUMOCTEN

(bl/ISI/IquKI/IX BCJINMYHMH




1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHEe SBJICHUS U MPOLECCHI,
WCIIONb3ysl M3YUYEHHbIE 3aKOHbBI, IMPU STOM JaBaTh CIOBECHYIO
(GOpMyIIMpPOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTU4YecKoe

BBIpAKEHUE

OOBSICHATH (PM3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruueckux maroB ¢ nomoubio 1 — 2 U3yd4eHHBIX CBOWCTBA

(bU3NYEeCKUX SIBICHUH, (PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemars pacy€THbIE 3a4auu B 2 — 3 EHCTBUS, UCIIOJIb3YS 3aKOHBI U
(GopMyIbl, CBs3bIBaOIME (U3UYECKHE BEIMYMHBI: HA OCHOBE
aHaly3a yCJIOBUA 3a/a4M 3alUMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HEIOCTAaTOK JaHHBIX JUI pelleHHs 3a/aud, BbIOUpATh 3aKOHBI U
(dbopmybl, HEOOXOAUMBIE IS €€ PElIeHHs, MPOBOAUTH PACUEThI U
CpaBHUBaTb IIOJYYEHHOE 3HaueHUE (U3NYECKOH BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMHA

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELINTh MPH TTOMOIIH
(GU3MYEeCKUX METO/IOB, MCIIOJb3ysl ONHCAHHWE HCCIECI0BaHMS,
BBIJIEJIITH IIPOBEPSEMOE NPEAIIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh

IopsaaKa IIpOBCACHUA UCCIICAOBAHUS, JACJIaTh BEIBOAbI

1.9

MIPOBOAUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBJICHUN WU
¢usnyeckux  cBOilcTB  Tem:  (opMmynupoBaThb  IpOBEpsEMbIE
MPENINOJIOKEHNs, COOUpaTh yCTAaHOBKY M3  IMPEJIOKEHHOTO

O60py,[[OBaHI/I$[, OIIMChIBATH XOJ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOJbI

1.10

1.11

BBINIOJIHATh NPSIMBbIE MU3MEPEHUS C MCIIOJIB30BAaHUEM AHAJIOTOBBIX
NpuOOpOB H  JATYMKOB (PU3MYECKUX BEIUYUH, CpPaBHUBATh
pe3ynbTaThl M3MEpeHuil ¢ y4y€ToM 3aJaHHOW  aOCOMIOTHOU

MOTPENTHOCTH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYIOM C MCIOJIB30BAHUEM MPSIMBIX H3MEPEHUIA:
MJIAHUPOBATh HCCIEOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHSATH
M3MEpeHus, Ccleays TMpPeNIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yIbTaThl OJIYYCHHOW 3aBUCUMOCTH B BUJIE TaOIUIl U Tpa(uKOB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHNA




1.12

1.13

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs]  (U3NYECKUX  BEIMYUH:
IUTAHUPOBaTh ~ HU3MEpPEHHUs,  coOMparb  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, ClIe[ysd IpEMJIOKEHHON HHCTPYKLUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

coOmogaTh MpaBWia TEXHUKM Oe3omacHOCTH mpu pabore ¢

J1ab0paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

1.17

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOPONM Ha HX OINUCAHUS, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMbIC

¢busnveckre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUC yCTpOﬁCTBa 1 U3MCPUTCIILHLBIC
puOOpPHI MO CXEeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENed C IOCIEHOBATEIbHBIM M IapaJlICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE O0O3HAa4YEeHUs
3JIEMEHTOB JIEKTPUYECKUX LIETIEH

IPUBOAUTH TNpUMEphl (HAXOOUTh HHPOPMALUIO O MPUMEPAX)
IMPAKTUYCCKOT' O HCIIOJIB30BaHUA (bI/I?;I/ILIeCKI/IX 3HAHUH B
MOBCEJTHEBHOM KM3HM i1 obOecrieyeHuss O€30MacHOCTU  IpH
oOpamieHuu ¢ TmnpubOpaMd H TEXHUUYECKHUMH YCTPONCTBAMH,
COXPaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO
MOBEICHUS B OKPYKAIOLIEH cpene

OCYIIECTBJISITh TMOUCK HHPOpManuu (HU3UIECKOTO COACPKAHUS B
cetn VIHTEepHET, Ha OCHOBE UMEIOINXCS 3HAHUH U ITyTEM CpaBHEHUS
JOIIOJIHUTCIIBbHBIX HWMCTOYHHMKOB BbIIACIATH I/IH(l)OpMaHI/IIO, KOTOpas

ABIIACTCA HpOTHBOpe‘lHBOﬁ WU MOXET OBITh HeﬂOCTOBepHOﬁ

1.18

UCMOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO COJIEpKaHHUs, CIPaBOUYHbIE
MaTepuainbl, pecypcbl ceTtd MHTepHeT; Binaaers Npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKHX HCTOYHUKOB
(U3MUECKOTO COJEpKAHUS, B TOM HYHCIE MYOIUYHO MPEACTABIATh

pe3yJIbTaThl MPOEKTHOM U UCCIEN0BATENBCKOMN NI TEIbHOCTH, TPU




1.20

3TOM TpPaMOTHO HCIOJb30BaTh M3YYEHHBIH MOHATHUHHBIN armapar

Kypca (pU3UKHU, COMPOBOXK/IATh BHICTYIICHHE MTPE3eHTAIIEH

IIPU BBITIOJTHEHUH y4EOHBIX MPOEKTOB U UCCIEIOBAHUHN (PU3NUIECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIECIUTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH  €ro, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE, MPOSABIASL  T'OTOBHOCTH

pazpemats KOHQIHKTHI

9 KUIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

1.4

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYI0, BBIACTATD

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUN

OINMCHIBATh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU ONHMCAHUU IPABUIBHO
TPakTOBaThb  (U3NYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYHH,
0003HaYeHUs] W EIUHUIBl (U3NYECKUX BEIMYMH, HaXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUMHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IMPHU 3TOM JAaBaTb CJIOBECHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alMucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KCHHE

OO0BACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B

KOHTCKCTC CI/ITyaHI/Iﬁ MMPaKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa:




BBISBIISITH TPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 U3y4YEHHBIX CBOICTBa

(1)I/ISI/ILIGCKI/IX HBHGHI/Iﬁ, (l)I/I?;I/I‘ICCKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIe 3a7a4ydl (OMHparoIIuecs Ha cuctemy u3 2 — 3
yYpaBHEHHUI), WCMONB3ys] 3aKOHBI W (OPMYNBI, CBS3BIBAIOIINE
¢u3nveckre BEIUYMHBI: HA OCHOBE aHallM3a YCIOBHS 3aJauu
3alMChIBATh KPATKOE YCIOBHUE, BBISBIATh HEAOCTAIONINE WU
M30BITOYHBIC TAHHBIC, BRLIOUPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE
JUISL PENICHUsS, TPOBOJANTh PAcU€Thl U OIICHUBATH PEATUCTUYHOCTH

IIOJIYUYCHHOI'O 3HAaUYCHUA (bHBI/I“ICCKOfI BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXKHO PEHINTh IIPU ITOMOIIA
(1)I/I3I/I‘-IGCKI/IX MCTOIAOB, UCITOJIB3Y: OIMMCAHUC UCCIICAOBAHUA, BBIACIIATD
IIPOBECPACMOC IIPCAIIOJIOKCHUC, OLICHUBATL IIPABUJIBHOCTL IIOPSAIKa
IMPOBCACHUA HCCICAOBAHWA, [OCJIATb BBIBOABLI, HWHTCPIIPETUPOBATDH

PE3YJIbTAThL Ha6J'IIOI[eHPIﬁ H OIIBITOB

1.9

1.10

111

1.12

MPOBOAUTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(U3NIECKUX CBOWCTB TEI: CAMOCTOSATEIEHO COOMpATh YCTAHOBKY U3
M30BITOYHOrO Habopa 00OpYyIOBaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

IPOBOAMUTH TPH HEOOXOTUMOCTH CEPHI0 MPSIMBIX H3MEPEHUMH,
ompeneNsisi cpeHee 3HAYCHHE H3MEpPSeMO BeTUYHHBI ((POKYCHOE
paccTosiHUe cobuparoleil JIMH3bI), 000CHOBBIBAThH BHIOOp crocoba

M3MepeHus (U3MepUTeIbHOro Npudopa)

MIPOBOJUTH HCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEJIUYUH C
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUM: MIJIaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY, (PMKCHpPOBAaTh PE3YJIbTAThI
MOJTyYEHHOM 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUIE TaOIUIH

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT  (DU3MYECKUX  BEITUYHH:
IUIAHUPOBATh ~ WM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBITMIOJHATh W3MEPEHHS, CIEAys MPEIOKEHHON
WHCTPYKIIMY, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHATH3UPOBATH
MOJYYEHHBIE PE3YJNbTaThl C YYETOM 3aJaHHOM TOTPEUTHOCTH

U3MEPEHUN




1.13

1.14

coOmolaTh TIpaBWiIa TEXHUKKA Oe30macHOCTH Tpu  paboTe ¢

1a00opaTOpPHBIM 000pyIOBaHHEM

pa3nuyaTth OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECIICH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUYEUHBIH
HUCTOYHMK CBETa, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHas MOACJIb aTOMHOI'O AApa

1.15

1.16

1.17

1.18

1.19

1.20

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMNOPOW Ha HX OINUCAHUS, UCIOJb3YS
3HaHHUA O CBOWCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMbIC

¢busnveckre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  OpUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB MPU PELICHUN Y4EeOHO-ITPaKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOCHHS U300paKeHUI B INIOCKOM
3epKajie U coduparouieit JuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HWHGOPMALUIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIIb30BAaHUS  (PU3MUYECKUX  3HAHUA B
MOBCEIHEBHON JKM3HHM Juig oOecriedeHuss Oe30MacHOCTH IpHU
oOpamieHun ¢ npubopaMud U TEXHHYECKUMH YCTPONCTBaMH,
COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpene

OCYILECTBIATh MOUCK HMH(pOpMaMM (PU3NYECKOTO COJAEP’KAHUS B
cetu VIHTepHET, caMOCTOATENBbHO (HOPMYIUPYs MOUCKOBBIN 3ampoc,
HaXOOUTb IYyTH OMNpEAENCHUS JIOCTOBEPHOCTH  IOIYYEHHOMN
nHpOpMalM Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJHUTEIbHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh TIPU BBINOJHEHUM Y4YEOHBIX 3aJaHUM Hay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COAEp)KaHusl, CIIPaBOYHBIE
MaTepuaibl, pecypchl ceTtd MHTepHeT; Bhaaerh npuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OJHOM

3HAKOBOM CHUCTEMBI B JIPYTYIO

co3/1aBaTb COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE WH(pOpPMAlMU M3 HECKOJBKHX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MMyOJIMYHO MPEJICTABIATh PE3yIbTaThl IPOEKTHON MU

HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH, npu 9TOM rpaMOTHO




WCMOJIb30BaTh M3YYCHHBIM MOHATUMHBIM anmapar H3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATHh BHICTYIUICHHUE TMPE3CHTAIUEH C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

IIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIEI0BAaHUHN (PU3HUECKUX
MIPOIIECCOB pacIpeeNiATh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHa
JEUCTBUA U  KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIbl, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOABISAL  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jiena

Kox
3JIeMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOILIEIO MHUPA

11

Odu3uka — Hayka O mpupoje. SIBIeHUS NPUPOIBL.
dusnueckue SBICHUS: MEXaHWYECKUE, TEIUIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeMMUWHBL M3MmepeHue (HU3MUECKHX
BenuuuH. @Dusnyeckue mpubopel. IlorpemnrHocTs

HSMCpCHHﬁ. MC)K,I[YHapOZ[HaH CHUCTCMA CAUHUIL

1.3
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1.5

ECTCCTBCHHOH&Y‘IHBII\;I MCTO/J IMTO3HAHUS: Ha6J'IIO)IeHI/Ie,
IMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUEC T'UIIOTE3,
OKCIICPUMCHT II0 TIPOBEPKC THUIIOTES, 00BSICHEHHUE

Ha0JII0OaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTuueckue padbOTHI:

##HPar##H13mepenne paccTosSHUH.
#i##Par###l13mepenne 00bEéMa KUIKOCTA U TBEPIOTO
TeNa.

#H##Par##H##0OnpeneneHue pa3MepoB MaJIbIX Tell.




#H##Par###lI3mMepenne TeMriepaTypbl TpPH  TOMOIIH

KUJKOCTHOTO TEPMOMETpA U JaT4YUKa TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

2.1

2.2

2.3

#H#Par###CTpoeHre BeleCTBa: aTOMbl U MOJIEKYIIbI,
ux pasmepbl. OMBITHI, TOKa3bIBAIOUINE IHCKPETHOE
CTPOEHUE BELIECTBA

#i##Par### ] pmxenne  gactunr  BemectBa.  CBs3b
CKOPOCTH JIBIDKCHHS 4YacTHUI] C TeMIIepaTypoil.
BpoynoBckoe nBmxenue, uddy3us

B3aumojeiicTBIE YaCTHI] BEIIECTBA: IPUTHKEHUE U

OTTAJIKUBAHHUC

2.4

2.5

2.6

###Par### ArperatHbie COCTOSIHHS BEIIECTBA:
CTpOE€HHE  Ta30B, AKHUJIKOCTEH U TBEPABIX
(kpucTajuIMyecKkux)  Tel.  B3auMocBsizb  Mexay
CBOWCTBAMM  BELIECTB B  Pa3HbIX  arperaTHbIX

COCTOAHUAX U UX aTOMHO-MOJIeKy.HﬂpHI)IM CTpOGHI/IGM
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue padbOTHI:

#H##Par###0OneHKa 1uaMeTpa aToMa METOJIOM PSIOB (C
UCIoJib30BaHueM (Gotorpaduii).

#A##Par#H##OnbITel 0 HAOMIOACHUIO — TETJIOBOTO
pacIIMpeHus ra3oB.

#HHPar###OnbpITel 0 OOHApY)KEHHIO JACUCTBHUS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

Mexanundeckoe JIBUKECHUE. PaBHOMepHOE 51

HEPaBHOMEPHOE JIBUKEHHE

#H##Par###Ckopoctb.  CpenHsii  CKOpPOCTb  TpH
HEPaBHOMEPHOM JIBH)KEHUU. Pacu€r mytu u BpemMeHHU
JBYKECHUS

SBnenune nHepuuu. 3aKoH WHEpIUU. B3anmopaeincTeue

TCJI KaK IMMpUYrMHa U3MCHCHUSA CKOPOCTHU ABUXKCHUS TCII.

Macca kak MEpa MHEPTHOCTHU TEJIa




3.4

3.5

3.6

#H#Par### inotHocTh BemecTBa. CBSI3b IUIOTHOCTH C

KOJIMYECTBOM MOJICKYJ B eIMHHIIe 00BEMA BelIecTBa
Cula KaK XapaKTepUCTUKA B3aUMOJICHCTBHS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl

IIOMOIIIBIO AMHAMOMETpPA

3.7

3.8

#HHPar###sIsnenane taroreuus U cwia Tsokectu. Cuita
TSKECTU Ha ApYrux maHerax. Bec tema. HesecomocTs
Cuna tpenusi. TpeHue CKOJBKEHUS M TPEHUE TOKOS.

Tpenue B mpupojie U TEXHUKE

3.9

#HH#Par####Cnoxenre cujl, HampaBJICHHBIX IO OJHOMU

npsmoil. PaBHoiecTByOMIAs CUIT

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBToMoOWIIA W Tak jganee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJIbXKEHUs Opycka WM ULIapuKa o
HaKJIOHHOM IuIockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  tena.  OmbITB,  JE€MOHCTPHUpYOILUE
3aBHCUMOCTh pacTshKEeHUs (edopMariin) mpy>KUHBI OT
NPUIOKEHHOM cuibl. OIBITHI, JE€MOHCTPUPYOIUE
3aBUCHUMOCTb CHJIbI TPEHHSI CKOJIBKEHUSI OT Beca Tena 1

XapaKkTepa COMMPHUKACAOIINXCA HOBCpXHOCTGfI

3.11

Du3nyecKue ABJICHUS B IPUPOJE: IIPUMEPBI ABUKEHUSA C
Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXXUBOW IIPUPOIE,

JICVICTBUE CUJIBI TpCHUS B IPUPOAC U TCXHHUKE

3.12

Texuuyeckue YCTPOI\/’ICTBaI AUHAMOMCECTP, MOAIIUITHUKHN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TBEpAoro tena. CrocoObl YMEHBIICHHUS M

1 YBEJTUYEHUS J1aBICHUs

45 JlaBnenue rasza. 3aBUCHUMOCTb JIaBJE€HHS Trasza oOT
' o0BEMa, TeMrepaTypbl

13 [epenaua naBieHUs TBEPIBIMU TEIAMH, KUAKOCTIMH U

razam. 3akoH Ilackains. IITHeBMaTHUeCKHE MAIIIMHEL




4.4

3aBHCUMOCTh  JABJICHHS JKHIKOCTH OT TJIyOWHBL
I'mapocraruueckuit  mapagokc.  CooOlmaromuecs

COCY/HhI. FI/I,Z[paBJ'II/ILIGCKI/IC MEXaHU3MBbI

4.5

Atmochepa 3emam U armocepHOe JaBIEHUE.
[IpuuuHBl  CyIIeCTBOBAHMSI BO3IAYITHOW 00OJIOYKU
3emuu. OnbIT Toppuuennu. 3aBUCUMOCTb
aTMoc(epHOro NaBlIeHHUS OT BBICOTHI HAJ YpPOBHEM

Mops

4.6

4.7

4.8

N3mepenue atmocgepHoro nasieHus. [Ipubops mis
M3MEPEHUs: aTMOC(EPHOTO TABICHUS

JleicTBrE JKMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[LimaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTrueckue pabOThI:

HccnegoBanne 3aBUCHMMOCTH Beca Tejla B BOJEC OT
o0béMa TOrpyXEHHOW B JKUIKOCTh YacTH Tela.
OmnpeneneHne BBITAIKUBAIOLIEH CUIIbI, JEHCTBYOILEH
Ha TeNo, MNOrpyxEHHOoe B JKUIAKOCTh. I[IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOIIECH
Ha TeJ0 B JKUAKOCTH, OT Macchkl Tena. OIBITH,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTH  BBITAIKHABAIOLICH
CHWJIBI, IEHCTBYIONIEH Ha TEJO B )KUIKOCTH, OT 00bEMa
MOrPYKEHHOUN B )KUAKOCTh YaCTH T€JIA U OT TJIOTHOCTH
xuakoctu.  KoHcTpyumpoBanue — apeomeTpa  WIM
KOHCTPYUPOBAHUE JIOJAKM U  OIpeaereHue e

Ipy30I0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MPUPOJE:  BIUSHUE
aTMOocepHOrO JaBJieHUS Ha OJKHUBOM OpraHu3M,

IJIaBaHUE PBIO

411

TexHuyeckue yCTpPONCTBA: COOOIIAIONINECS COCY/IHI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMED, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOIIIHOCTbD, DHEPT' U




5.1 Mexanunueckas padota
5.2 MexaHn4deckast MOIIHOCTb
53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaKJIOHHas
' MI0CKOCTh. [IpaBuiio paBHOBecus prluara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy
«3on0T0€  TWpaBwiIo»  MexaHukd. Koaddunument
5.5 MOJIE3HOTO  JeWcTBUA ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprust
58 [Tonnas mMexaHuyeckas dHeprusi. 3aKOH U3MEHEHUS U
' COXpaHEHHUS MEXaHUYECKOW IHEPTUn
[IpakTuueckue padbOTHI:
###Par#H#Onpenenenue padOTHl CUJIBI TPEHHS TPU
5 g PaBHOMEPHOM [BIDKEHUM Tejla IO TOPU30HTAILHOU
' MOBEpXHOCTU. VccnenoBanue YCIOBUM pPaBHOBECHS
ppraara. M3mepenne KIIJI HakIOHHOM IUIOCKOCTH.
N3ydenue 3akoHa COXpaHEHHS] MEXaHUYECKON YHEPTUU
Ousnyeckue SBIECHUS B MPUPOAE: pblYaru B Tele
5.10
YeJI0BeKa
TexHuueckue yCTpPOWCTBA: pblyar, MOABWKHBIA U
511 HETIOJIBMKHBIN OJIOKM, HAKJIOHHAS TNIOCKOCTb, TTPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaena 3JIeMeHTAa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOU
6 61 TEOpHH CTPOCHHs BemecTBa. Macca W pa3Mephl
. MoyieKysl.  OTBITBI, TOATBEPXKIAIOIINE OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPUH




Mogenu  TBEPAOTO, IKUAKOTO M razoo0pa3zHOro

6.2 cocTosiHUI BemiecTBa. Kpucrammmaeckue u amopQHbIe
Tena
OOBsicHEeHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeopuu
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TennoBoe pacumpeHne u cxaThe
6.6 Temneparypa. CBs3b TeMIEpaTypbl €O CKOpPOCTHIO
' TEIJIOBOTO ABM)KEHUS YaCTHUIL
BuyTpennss ~ 3Heprus. CrnocoObl  U3MEHEHus
6.7 BHYTPEHHEH SHEpruu: TeIUlonepenadya U COBEpPILICHUE
paboThI
6.8 Bunpl TEeIUIoNepeiayn: TEIIONPOBOJHOCTD,
' KOHBEKIIMSI, U3JTy4YeHUE
KonnyectBo  TemnoTel.  YienbHas — TEMJIOEMKOCTb
6.9
BELIECTBA
TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHME
6.10
TEIUIOBOTo OanaHca
511 [InaBneHne W  OTBepAEBaHUE  KPUCTALIMYECKUX
' BEUIECTB. Y AeNbHas TEIUIOTa IJIaBICHUS
[Tapoobpa3zoBanue u  KoHJeHcauus. [cnapenue.
5.12 Kunenue. VYnenbHas Temiota MapooOpa3oBaHMS.
' 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(PEPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTAa CrOPAHMS
[Mpunuunsr  pabotel TeruioBbix asurateneid KIIJ
6.15 TEIUIOBOTO JIBUTATENs. TeIuloBble JBUTATeNU U 3aluTa
OKpYXKaroIlen cpesbl
6.16 3aKOH COXpaHEHUs M MpEeBpallleHUs] SHEPruM B

TCIIJIOBBIX ITpOLECCax




6.17

[TpakTuyeckue paboOTHI:

HHHPar###O0nbITEI 110 OOHAPYKEHUIO JCHCTBUS CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.

#HA#HPar#H##0nbITBl 110 BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WX caxapa.

#HHPar###0OneITBI 0 HAOMIONEHUID  TEIUIOBOTO
pacuIMpeHust ra30B, )KUIKOCTEH U TBEPIBIX TeEJl.
#HH#Par###Onpenenenue qaBneHus BO3ayXa B OaJuIoHe
HITPHIIA.

H#HHAPar###O0nbIThI, JEMOHCTPHUPYIONTUE 3aBHCHMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par#t#1 Iposepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JJUHBI  CTONOHMKA  JKMIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
###HPar###Habnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPruM Tejla B pe3yJbTaTe TEIIonepeaayu u paboThl
BHEIITHUX CHUII.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#HH##Par###OnpeneneHue KOJIMYECTBA TETIJIOTHI,
MOJy4eHHOT0 BOJIOM HpU TEIIOOOMEHE C HarpeThiM
METAJUINYECKUM LIUIINHIPOM.

#HH#Par###Onpenienienne  yIenbHOH — TEIIOEMKOCTH
BEIIECTBA.

#H##Par###ccnenoBanue mpoliiecca UCTIapeHus.
#HH#Par###OnpenienieHne  OTHOCUTEIBHON BIIAXXHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yAeTbHON TEIUIOTHI

IJIaBJICHUS JIbAA.

6.18

@u3nyecKre SBJICHUS B NPUPOJIEC: MOBEPXHOCTHOE
HaTSDKEHWE W KalWUISIpPHbIE SIBJICHUS B TPUPOJIE,

KpHuCTaJJIbI B IPUPOJALC, U3TTYUCHUC COJ'IHI_Ia, 3aMCpP3aHuC




BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, uHesl, CHeTa.

6.19

TexHudyeckue yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
MCII0JIb30BaHUsl KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETD,
JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TMTPOMETpPbI, IICUXPOMETp, MapoBasi TypOUHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apAT0B U PACCTOSHUS MEXKY T€JIaMH )
DneKTpuueckoe noJe. Hanpsok€HHoCTb
7.3 ayieKTpuyeckoro mojs. [IpuHumMm  cynepnosunuu
AJIEKTPUUYECKUX T0JIeH (Ha Ka4UeCTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsiioB. DJIeMEHTapHbINA
7.4 anekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBogHUKH
U IUDJIEKTPUKHU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYeCKU  TOK.  YCIIOBUSL  CYLIECTBOBaHUS
. AIIEKTPUYECKOr0 TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XMMUYECKOE, MAarHuTHoOE). OJEKTPUYEeCKUH TOK B
KHUJIKOCTSIX M razax
- Onektpuueckas uenb. Cuiia ToKa. DJIEKTpUUECKOE
. HarnpsKeHue
29 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
. COINPOTHBIICHUE BEIIECTBA
7.10 3akon Oma 11 yJacTKa 1enu
211 [TocnenoBarenbHOE W NApaUIEIbHOE  COEIMHEHUE

IMPOBOAHUKOB




7.12

PabGoTa ¥ MOIIHOCTH 3JIEKTPHUUECKOTO0 TOKA. 3aKOH

Joxoynsa — Jlenua

7.13

DJEeKTpUYECKUe LEMU U MOTPEOUTETH AIIEKTPHYECKON

sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14

IlocTositHHBIE MarHuThl. B3anMoaeiicTBHE ITOCTOSIHHBIX

MAarHuToB

7.15

Maruutaoe 1oie. MarduTHoe I0Je 3eEMIU U €ro

3HAYECHUE I )KU3HA Ha 3eEMIIE

7.16

Oneir Opcrena. MarHuTHOe 1M0J€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMAruiuTOB B TCXHHUKC

7.17

JleiicTBE€ MarHUTHOTO IOJII HAa MPOBOJHUK C TOKOM.
DneKTpoABUTaTeNb IOCTOSHHOT O ToKa. Mcnonp3oBanue
AJIEKTPOJIBUraTeIeN B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIopTe

7.18

Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

nHaykuuu. [Ipasuno Jlenna

7.19

DneKTporeHepaTop. CriocoOsr MOJTyYCHUS
ANIEKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpTIUuun

7.20

[TpakTiueckue pabOThI:

OMnbITHI IO HAOTIOACHUIO NIEKTPU3AIINHU TEJT HHIYKITUEH
Y TIPU CONPUKOCHOBEHHUH.

UccnenoBanue NOEUCTBUS AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOThl ANEKTPUUYECKON IeNmu
IMOCTOSIHHOT'O TOKa.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u perynupoBaHue HaPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HUIYIIETO
4yepe3 pe3ucTop, OT COMNPOTUBJIEHUS PE3UCTOpA H

HaMpsOKEHUs Ha PE3UCTOPE.




OnbITsl, JIEMOHCTPUPYIOILINE 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTHUBIICHUS MPOBOJHUKA OT €r0
JUIMHBI, ILIOIIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwila CIOXKEHUS HaNpsOHKEHUN IpU
IIOCJIEIOBATEIIbHOM COCAUHEHUU [IBYX PE3UCTOPOB.
ITpoBepka npaBuia A CUJIBI TOKA IIPU NAPAJIICIIBHOM
coeuHeHUu pesucropoB. OmpeneneHue  padboOThI
JNEKTPUYECKOT0 TOKA, HIYILEr0 4Yepe3 Pe3UCTop.
OnpeneneHue MOLIHOCTU — 3JEKTPUUECKOTO  TOKA,
BBIICISIEMON Ha pe3ucrope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT
HanpspbkeHus Ha Hedl. Onpenenenue KIIJ[ narpeBarens.
Hccenenoanue MAarHuTHOTO B3aUMOJENCTBUS
IIOCTOSIHHBIX MAarHuTOB. M3yuyeHue MarHUTHOIO MO
IOCTOSIHHBIX MAarHUTOB MpPU MX OOBEAUHEHUH U
paznenenuu. MccnenoBanue 1eHCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI
B3aMMOJEICTBUS KaTyIIKNA C TOKOM U MarHuTa OT CHJIbI
TOKa W HamnpaBJIeHUs TOKa B Karymike. l3yueHue
JENCTBUS MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
KoHncTpynpoBanue " U3Yy4EHHE paboThI
DIEKTPOJABUIATES. N3mepenune KILJ
AJIEKTPOJBUraTENIbHON  yCcTaHOBKM.  OmBITBI IO
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMarHuTHOU
MHAYKIMU: UCCIIEJOBaHHE W3MEHEHUN 3HAueHus |

HaIllpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

dusnueckre SBICHUS B TPUPOAC: DICKTPUUYECKUE
ABIIEHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpPraHU3MOB, MArHUTHOE TOJIe 3eMid, Apei( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUsIHUEC




TexHu4eckue yCcTpOMCTBA: BJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUHK DIICKTPUUECKOM dJHEPIUH,

SJICKTPOOCBETUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

f.22 AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
[IPEIOXPAHUTENH, IEKTPOMATHUT, 3JIEKTPOJBUIATEID
MOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa
9 KUIIACC
Kon Kon
ITpoBepsieMble 2JIEMEHTHI COAEPIKAHUS
pasnena JJIeMEHTa
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe JBHKEHHME. MarepuanbHas TOYKa.
81 Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXAHUYECKOTO JIBUKCHUS
8.3 PaBHOMepHOE NPSAMOTMHENHOE IBUKEHUE
#i##Par###HepaBHOMEpHOE MPSMOJIMHEHHOE
8.4 nBukenue. CpeHsst U1 MTHOBEHHAasi CKOPOCTh TeJla IpU
HEPaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue.  PaBHOYCKOpPEHHOE — NPSAMOJIMHEMHOE
' JIBIDKEHUE
8 8.6 #H#HPar###Cpoooanoe magenue. OnbITel Naauies
###Par#t#PaBHOMepHOE IBUKEHHE MO OKPYXHOCTH.
8.7 [Tepuon u vacrora obpamieHus. JluneltHas U yrioBas
cKopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HptoTOHA
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HHHPar###] [puHIIUATT CYTIEPIIO3UITUU CHUT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 #A##Par#H#Cuna TpeHus: cuia TPEHUs CKOJIBXKEHUS,

CHJIa TPpCHUS IMOKOs, APpYTIU€ BUABI TPCHUS




#H##Par###Cuna  TSHKECTH W 3aKOH  BCEMHUPHOTO

514 TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaICHUs
815 Hpwxkenne r1ianer Bokpyr Comama. Ilepsas
' KocMudeckasi ckopocTb. HeBecoMocTh U nieperpy3ku
PaBHOBecue maTepuanbHOW  TOUYKH. AOCOIIOTHO
8.16 )
TBEP0E TEJIO
817 H#HH##Par####PaBHoBecre TBEPIOTO TeJla C 3aKPEIIEHHON
' ocbi0 BpateHus. MomeHT cuibl. LleHTp TsxecTu
8.18 Nmmynse Tenma. U3menenne umiynbca. IMIybe cHib
8.19 3aK0H COXpaHEHHS HMITYJIbCA
8.20 #iHPar#H#PeakTHBHOC NBMKCHUC
8.21 Mexannueckas paboTa U MOITHOCTh
8.9 Pabora cun TskecTH, ympyroctd, TpeHHs. CBs3b
' SHEPrUu U paboThl
893 [loTenumanpHas dSHepPrus Tela, MOJHATOTO HaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenuuanpHas SHEPTUS CKATON MPYKUHBI
895 #H##Par###Kunernueckas  sHeprus. Teopema o
' KMHETUYECKON SHEPrUU
8.26 ##HPar##H#3akoH coxpaHeHHs] MEXaHUIECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeHe CKOPOCTH CKOJbKEHUsI Opycka
WIA JBWKCHUS I[IapUKa IO HAKIOHHOM TUIOCKOCTH.
Omnpenenenue yCKOpEeHUs Tella Ipu PaBHOYCKOPEHHOM
JIBY>KEHUH 110 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH MPHU
897 pPaBHOYCKOPEHHOM  JIBKCHWHM  0e3  HadalbHOU

CKOpOCTH.

[IpoBepka TUMOTE3bI: €CIAM IPU PaBHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayallbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpeHUst

CKOJIB’KCHUA OT CHJIBI HOPMAJIbHOI'O  OaBJICHUA.




Ompenenenne kod(pduimeHTa TPEHHUS] CKOJBKCHUS.
Omnpenenenne KECTKOCTH MPYKUHBL OmpeneicHue
paboThl CHIIBI TPEHHS MPH PaBHOMEPHOM JIBHKECHUH
TeJla IO TOPU3OHTANBHOM MoBepXHOCTH. OnpeneneHue
paboTBl CWJIBI YIPYrOCTH NpU MOABEME Tpy3a C
HUCIIOJB30BAHUEM HCHOABHKHOIO HW  IIOABHUXKHOI'O

OJIOKOB

dusndeckue SABJICHUS B IIpupoac: MPUIUBEI U OTIIMBEI,

8.28 nBUKeHHe IutaHeT COJHEYHOH CHUCTEMBI, pEaKTUBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
899 Texnudeckue ycTpoiicTBa: CHHUAOMETP, AATYUKU

IIOJIOYKEHUSI, PACCTOSIHUSA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe IBUIKEHUE. OCHOBHBIE
9.1 XapaKTepUCTHKH  KOJEeOaHWid: TEepuoJ, YacToTa,
aMILIATY1a
Matematuueckuidi M TPYKUHHBI ~ MasTHUKU.
9.2 [IpeBpamenne  sHepruM  npu  KoseOaTelIbHOM
IBIKEHUN
93 3aryxaromue konebanusa. BeiHyXIeHHBIE KOJIeOaHUs.
' Pe3onanc
Mexannueckne BoaHbBL. CBOHCTBA MeEXaHMYECKHUX
BoJH. IIponmonbHble M momnepeuyHble BOJIHBL. JlnnHA
94 BOJIHBI U CKOPOCTb €€  pacHpOoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHEI
9.5 3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpakeHne 3ByKa
9.6 WHubpa3Byk u yabTpa3ByK
[IpakTudeckue pabOTHI:
OmpeneneHne dYacTOTBl M TepuoAa  KoJjiebaHUM
MaTeMaTUYEeCKOro MasTHHKA.
9.7 OmpeneneHnne dYacTOTBl MW TepuoAa KoJjiebaHUM

MPY>KUHHOTO MAsITHUKA
HccnenoBanue 3aBUCMMOCTH TIepuOaa KOJIeOaHUMA

NOABCUICHHOTO K HHUTU TIpy3a OT IAJIWHbBI HHUTH.




9.8

9.9

HccnenoBanue 3aBUCHMOCTH TIepuoaa KOJIeOaHUMA
MPY>KUHHOTO MasTHUKA OT Macchl rpysa. IIposepka
HE3aBUCUMOCTH  Ilepuoja  KosebaHud  Ipysa,
MMOABCUICHHOTO K HUTH, OT MACCHI I'py3a 1 JKECTKOCTH
npyxuHel. M3MmepeHue  ycKOpeHHs  CBOOOIHOIrO
IagcHUs

duznyeckue SIBICHUS B npupoac: BOCIIPUATHC 3BYKOB
KUBOTHBIMH, 3EMIICTPACEHUE, CEHCMUYECKHE BOJIHBI,
IyHaMH, DXO0

TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIB30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DEeKTPOMarHUTHOE 10Jj1€. DJIEKTPOMarHUTHbIE BOJIHBI.
' CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37E€KTPOMarHUTHBIX BOJIH
10.3 DnexkTpoMarHutHas npupoaa csera. CKOpOCTb CBeTa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOUITEHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOJE: OHOIOrHYECKOe
10.5 JeilicTBUe  BHUAMMOIO,  yJIbTpadHUOJETOBOIO  H
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast mozenb cBera. MicTouHMKYM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
Otpaxenue cBera. [lmockoe 3epkano. 3akoH
11 11.3
OTpa)KeHHs CBETa
114 IIpenominenue cBera. 3aKOH MpPENOMJICHHS CBeTa.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JIunza. Xop mydyel B JINH3E




11.6

11.7

Ontuueckasi cucremMa Qoroarnrapara, MUKPOCKONa U
TEJIECKOIIa
I'maz kak onTHueckas cuctema. bimzopykocTs

JaJIbHO30PKOCTDb

11.8

11.9

Paznosxenue 6enoro cera B criekTp. OnbiTel HptoTOHA.

CrnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcus ceera

[IpakTuueckue padbOTHI:

#H#Par###1ccienopanue 3aBUCUMOCTH yria
OTpa)XKCHUSI CBETOBOTO JIy4a OT yIJIa MaJCHHUSL.
#H##Par###l3ydeHre XapakTEPUCTHK H300paKeHHS
IpeIMeTa B TNIOCKOM 3epKalle.
#HHHPar###ccienoBanue 3aBUCUMOCTH yria
MPEIOMJICHUSI CBETOBOTO JIyda OT YIJla TaJCHUs Ha
TpaHUILE «BO3JIYX — CTEKIION.

###Par#t#lonydenre u300paKeHUH C  [TOMOUIBIO
coOuparoIe JTMH3HI.

###Par###Onpenenenue (GOKyCHOro pacCTOSHUS U
ONITUYECKOM CUITBI COOUPAOIIEH JTHH3BL.
#HHPar#H#ONbITEL 110 pa3loXKEeHHIO Oeoro cBera B
CHEKTD.

H#HHHPar###OnbBITH 0 BOCHIPHUATHIO 1[BETA MPEAMETOB

IIpU UX HAOJIOACHUH Yepe3 LIBETOBbIE (DUIBTPHI

11.10

11.11

®duznyeckue sABICHUS B pupoje: 3atMeHus ComHia u
JlyHbl, 11BeTa TeJ, ONTUYECKUE SIBJICHUS B aTMochepe
(uBeT HEOa, pedpakiius, paayra, MUPax)

TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

(bOToaHnapaT, OIITUYCCKUEC CBECTOBOIbI

12

KBAHTOBGIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mmanerapHass MOJAETh aTroma.
Moaens aroma bopa
I/ICHYCKaHI/Ie U IIOIJIOIICHHME CBETA aTOMOM. KsaHTHI

JInnenyaTele CIIEKTPHI

12.3

12.4

PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs

Crpoenue aromHoro szapa. HyknonHas Mozaens

ATOMHOTO sapa. H3oTomsl




PagnoaktuBubie peBpamenus. [lepuoa nomypacnana

12.5
ATOMHBIX SIJIEP
126 SAnepHble peakuu. 3aKOHbI COXpPaHEHUs 3aps10BOIO U
' MacCOBOI'0 YUCEI
OHeprusi cBA3M aTOMHbIX saep. CBsA3b Maccel U
12.7
SHEPIUU
12.8 Peakuuu cunHTe3a u genenus  saaep. McroyHukum
' sHeprun CoJiHLA U 3BE3]
129 Snepnas osHepretuka. JlelicTBue paaMOaKTUBHBIX
' M3JIY4eHUH Ha )KUBBIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HabuntoieHne CrjiomHbIX M JMHEMUYaThIX CIIEKTPOB
19.10 W3IIy4EeHHUS.
HccnenoBanue TpekoB: U3MEPEHUE SHEPIrUU YACTUILIBI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
@usnyeckue SBICHUSA B INPUPOAE: €CTECTBEHHBIN
pPaauOaKTUBHBIN don, KOCMHYECKHE JIy4H,
12.11 palMOaKTUBHOE HW3JIYyYEHHE MPUPOIHBIX MHUHEPAJIOB,
JICCTBUE PATMOAKTUBHBIX H3JIYYEHUH HA OpPraHu3M
YeJioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC

[lonumanne ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOU

CBSI3U U II03HABA€MOCTH SIBJICHUM npupoanbl, 0 poOJik SKCIICPUMCHTA B




¢dbuzmke, O CHCTEMOOOpa3ywIle podu (PU3UKK B PA3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIUU
(Gu3MYeCKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE NIPOLIECCOB OKPYKAIOILET 0

MHpA, Pa3BUTHE TEXHUKH U TEXHOJIOTUU

3HaHMs O BHUJAX MaTepuu (BELIECTBO M IOJIE), O JBUKEHHM Kak
crioco0e CyLIecCTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISIPHON
TEOPHH CTPOCHHs BEIECTBAa, O (U3NYECKOH CYUIHOCTH SIBICHUIM
OpUpoJbl  (MEXaHMYECKMX, TEIUJIOBBIX, 3JEKTPOMAarHUTHBIX M
KBaHTOBbIX); YMEHHME pa3IMyaTh SBJICHUS [0 OINHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
IaHHOe (U3MUYECKOE SIBICHHE; YMEHHME PACIO3HABaTh IPOSBICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BbIICIAS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenue ocHOBaMM MOHSTUHWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIb30BAHHUE UX NI pelIeHHUs Y4eOHBIX 3a7ad;
YMEHHUE XapaKTepH30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBICHHUS M

IIPpOLECChI, UCIIOJIb3YH (bYHI[aMeHTaJ'ILHLIC " OMITMPHUICCKUC 3aKOHBbI

YMeHHe OIHuChIBaTh HN3YUCHHBIC CBOMCTBA TEN U (I)I/I?»I/I‘ICCKI/IC

SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI

Bnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTroIeHHsI paBIIT 0€30MaCHOTO TPY/a: HaOMoeHUE QU3UIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY
W3 IaHHOTO Habopa 00OPYAOBaHMS IO UHCTPYKIIUU, OTIUCHIBATH XOJ]
OTIBITA M 3aIMCHIBATH €T0 PE3YJIBTATHI, (DOPMYITUPOBATH BHIBOIBI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpeHUN (HU3HUECKHX
BEeJIMYMH: YMEHHWE IUIAHUPOBATH W3MEPEHHS, CaMOCTOSTECIIEHO
coOupaTh JKCHEPUMEHTATbHYIO YCTAHOBKY IO HWHCTPYKIIUH,
BBIYHCIIATh 3HAYCHHE BEJIMYMHBI W aHAIW3HPOBATH ITOJTYYCHHBIC
pe3ynbTaThl C Y4ETOM 3aJlaHHOW TOTPEIIHOCTH Pe3yNIbTaToOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIEIOBaHUML;

CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U




IIPpOBOAUTH HUCCICIOBAaHUC Io HHCTPYKIIUH, NpEaACTaBIATh
MOJIYUYCHHBIC 3aBUCUMOCTH (pmnqecxnx BCJIIMYHMH B BHJC Ta6JII/II_[ n
l"pa(l)I/IKOB, YUUTBIBATG  IOTPCHIHOCTH, A€JIaTb  BBIBOABI 110

pe3yJibTaTaM MCCIIeA0BAHUS

[lonuManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOjejel
(MarepuanbHas TOYka, aOCOIIOTHO TBEPOE TEJIO0, MOJEIIN CTPOCHHUS
ra3oB, XUJKOCTEH W TBEPABIX TEJ, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHAasl MOJIe/lb aTOMHOI'O A]pa) U yMEHUE NPUMEHATh UX VIS

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue oOBICHATH (PU3UYECKHE MPOILECCH U CBOMCTBA TEJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATh IIPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYECHHBIE CBOIICTBa
(bu3NYeCcKux SBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmenue pemath pacuéTHble 3ahauyu (Ha 6aze 2 — 3 ypaBHEHHIA),
WCIIONIB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIONIME (PUIUUCCKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUChIBATh KPATKOE YCIOBHE 3a/IayH,
BBISIBJISITh HEINOCTAIOIINE JAHHBIC, BRIOUPATH 3aKOHBI M (OPMYJIBL,
HEOO0XOUMBIE JUTsI €€ PEeLICHHS, HCIIOJIb30BaTh CIIPABOYHbIE JJAHHBIC,
MIPOBOJUTH PAcUEThl W OICHWBATH PEATUCTHUYHOCTH ITOJTYICHHOTO
3HaueHUs (PU3NUECKON BETUYHHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh

(u3nuecKoil BeIMYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun

YMeHHe XapaKTepu3oBaThb MPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIITUICHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCIIONb3Ys 3HAHUA O
CBOMCTBax (DU3UYECKUX SBICHUNW U HeoOXoaumble (uznyeckue

3aKOHOMCPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUSIX B
MOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpUOOpaMH U TEXHUYECKHUMHU
yCTpOICTBaMH, COXpaHEHMsI 3/0pPOBbS U COONIOJIGHHUS HOPM
JKOJIOTUYECKOr0 IIOBEJIECHUsS B OKpPYXKAlOLEH cpene; MOHUMaHUE
HEO0OXOIMMOCTH MPUMEHEHUS JOCTHKEHUN (U3UKU U TEXHOJOTHUIl

I palluOHAJIBHOT O IPUPOAOITOJIB30BAHUS




OneIT moucka, MpeoOpa3oBaHUS W TMPEACTaBIEeHUsS HHGOpMaLUU
(U3MUECKOTO COJepX)aHUS C HCIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
MOJIy9eHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHUA U
JOTIONIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IPHU
11 BBITIOJTHEHUH YY€OHBIX 33aJJaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIIPaBOYHbIE MaTEepPHAIIbl, PECYPChI CETH
WutepHer; Bnagenue 0a30BBIMH  HABBIKAMU  MPEOOpPa3OBAHUS
nHpopMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHUE
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha

OCHOBC PIH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHKOB

HEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBIKeHUEe. MarepuansHas Touka. Cucrema orcuéra.
OTHOCHUTEIBLHOCTD JABUXCHU S
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHHE. CpenHsis ckopocTh. Popmyna ams
1.2 BBIYKMCIICHUS CpeHel cKkopocTu: V = S/t
PaBHOMepHOG pr[MOJ'IHHCfIHOC JBUXXCHUC. 3aBUCHUMOCTD KOOpJAUHATHI TCJIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOIMHEWHOTO JIBHXKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Uil IMPOEKIHH CKOPOCTH, MPOEKLUUHU
MepeMelieHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
ABHUXKCHUN
3aBUCHUMOCTh KOOPAHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
HpﬂMOHHHeﬁHOFO JOBUXXCHUS:
EQ
1.4 S = Vo, *t+a+ >
&
@opMynbl AJid NPOSKUUU TMEPEMEIICHUs, MPOEKIMH CKOPOCTH M TMPOEKUUU
YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKECHHU:




2
s, ()=, -t+a, R

U_,{.(f) =Upx T, 1,

a, () =canst,

q a3

Ulr‘ - l"}l:r‘ =2£I_T.S'_T
I'paduku 3aBUCHUMOCTH OT BpPEMEHH Uil MPOCKIUH YCKOPEHHS, HMPOCKIUH
CKOpPOCTH, IPOCKIUN NEPEMEIICHUA, KOOPAHWHATBI IIPU PaBHOYCKOPCHHOM

HpHMOJ’II/IHef/'IHOM JBHUXCHHUHN

CBoboanoe nanenue. opmysbl, OMHUCHIBAIOIINE CBOOOIHOE MMAJICHUE Tea 10

BCpTUKAIU (,I[BI/I)KCHI/IG TE€JIa BHHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU

1.5 3emin). ['paduku 3aBHCMMOCTH OT BpPEMEHHM JJIsl HPOCKIMH YCKOpPEHUS,
INPOEKIUH CKOPOCTH M KOOPAMHATBI IMpPH CBOOOJHOM MaJeHUM Teja IIo
BEPTUKAIH
CKopocTh paBHOMEPHOrO JBHXKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.
®opmysa s BBIUUCIEHUS] CKOPOCTU Yepe3 pajnyC OKPYKHOCTH M INEPUOJ
oOparieHus:

L= 2MR
T
IlenTpocTpeMurenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTENBHOTO
1.6 yckopeHus. @opmyna 115 BBIYUCIECHUS YCKOPEHUSI:
a UE
R
®dopmyia, cBsI3bIBaIOIIast IEPUOJT U YACTOTY OOpaleHUS:
v=L1
T
Macca. ITnotHocTs Bemecta. @opmyna i BBIYUCICHUS IIJIOTHOCTH:
m

17 v

1.8 Cuna — BekTopHas gusnueckas BenuurHa. CloskeHue Cuil

1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa




Bropoii 3akon HerotoHa:

F=m-a
1.10
CoHaripaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IeUCTBYIONIEH
Ha TeJo
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fyy=-Fr
TpeHue nokost U TpeHue cKobxeHus. PopMyia 11 BBIYUCIESHUS MOAYIISL CUIIbI
TPEHUS CKOJIBKCHHUS:
1.12 F_=u-N
p=H
Hedopmarus Tema. Ympyrue u Heynpyrue aedopMmanuu. 3aKOH YHPYrou
nedpopmaruu (3axoH ['yka):
L3 F=kAl
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
my -1,
F=G. L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO HaIeHHs.
1.14
®opmyna A BBIYMCICHUS CHIIBI TSDKECTH BOJIM3M moBepxHocTu 3emuu: F =
mg.
JBmwxkenue mnanet Bokpyr Comnina. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.
1.15 pP=mo
Nmnynbec cucrems! Tein. M3Menenne nmmynsca. IMIyibe cHitbl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEN:
1.16 D=nyUy +i sy =const
PeaxTnBHOE ABMKEHIE
1.17 Mexannueckast pabora. @opmyra 175l BBIYUCIEHUS paOOThl CHIIBL:




1.18

1.19

A=Fsooscx
Mexannueckass MOIITHOCTD:

n=2
r

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)opMyﬂa JJIA BBIYUCIICHUA

KHHETHYSCKOM OHCPIHUHU:

H!Uz
Be= 7

TeopeMa 0 KHUHETHYCSCKOU OHCPI'Uu. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA

HOTGHHH&HBHOﬁ OHCPIrUu TCjid, MIOAHATOrO

HaJ 3eMIEH:

E,= mgh

MexaHuueckas QHCPIUA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyia s 3aKoHa
COXPAaHEHHUs MEXaHWYECKOM 3HEepPTruu B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHUYEeCKOH SHEPTHHU IIPU HAJIINYUU CUJIBI TPCHUS.

1.20

[TpocThie MeXxaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. MomentT cwtsr: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToasuxubIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBiieHure TBEPAOTO TENA.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:

£
p_S'

Jasnenue raza. ATMocepHoe JaBlieHHeE.




1.22

I'uapocTaTuveckoe 1aBlIeHUE BHYTPH JKHIKOCTH.

@opMyita 1 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

3akoH [lackans. ['uapaBnndeckuil mpecc

1.23

1.24

3akon Apxumena. dDopmyrna sl ONPEACIICHUS BbITAJKUBAIOLIECH CHUJIBI,
JENCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM T'a3:

F A T pgv
VYcnoue miaBanus Tena. [naBanue cyioB v BO3yXOIlIaBaHUE

Mexannueckue KoyieOaHus. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJCOAHWH.

CDOpMy.TIa, CBA3bIBAIOIIAA 4aCTOTY U IEPUOJ KOJIeOaHMIA:

1.25

1.26

1.27

1.28

Matematuueckuii U TPYXKUHHBIA MasaTHUKH. [IpeBpaiieHue sHepruu npu

KOJIeOaTeIbHOM JIBHIKCHUH
3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

MexaHnn4decKre BOJHBI. HpOIIOJH)HI)Ie " IOIICPCUYHBIC BOJIHBI. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(PUIIMEHTa TPEHUSI CKOJIBKEHUS; paOOThl CUIIBI TPEHUSI, CHUITBI
YIIPYTOCTH; CpelHell CKOPOCTH JBMKEHUs OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHus1 Opycka TpH ABUKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacCTOTHI M
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA,; 4YacTOThl W TepHoja
Koae0anuii MIPY>XUHHOI'O MajdTHHUKA, MOMCHTA CHUJIbI, JleﬁCTBYIOHICFO Ha pblyar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME TPy3a C MOMOILBIO HEMOJBHKHOIO
6J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOJbEME IPy3a C MOMOIIBIO MOABHKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpyXKEHHOU

YacCcTH TCJIa U OT IIJIOTHOCTHU XXUIAKOCTH, HE3aBUCHUMOCTHU BBITAJIKMBAIOIIEH CUJIbI




OT MAcChl TeJIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHUJIBI HOPMAJIBHOTO JaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopMaluu NpyKUHbI; YCKOpEeHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONIEH;
nepro/ia (4acToThl) KoJeOaHNH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEpHOJa
Koje0aHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a U >KECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBeCHs phlyara

Qusuueckue AeneHUss 6 npupode: TPUMEPHl JBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOU IIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE

U TEXHUKE, IPUIMBBI U OTJIMUBEI, IBHXXCHHUC IIJIAHET ComHeyHOM CHUCTCEMBI,

130 PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIMSHHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEIICMUUECKHUE BOJIHBI, IIyHAMH, 3XO
Texuuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, JAMHAMOMETD, MOALIUIHUKN, DPAKEThl, pblYar, MOABUKHBIA U

131 HEMNOJIBUKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, IIPOCTHIE MEXAHU3MBbI B OBITY,

' COOOIIAIOIITUECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHII Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BeliecTBa. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIMA BELIeCTBa.
Kpucrannuueckue u amop¢Hble Tena

29 JlBukeHnne uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHS YacTHI[ C

' Temneparypoil. bBpoyHoBckoe nBuxenue, tudpysus

2.3 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

2.4 TemoBoe paciimpeHue u cxaTue

2.5 TenoBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGorta u temonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH HEpPruu

2.7 Bunsl Teronepeaayn: TEIIONPOBOJHOCTh, KOHBEKIIHS, N3TyUeHUE
HarpeBanne wu oxnaxnaenue Tten. KonuuecTBo TemnoTel. YienbHas

28 TEIUIOEMKOCTbD:

O=cm(t,—1)




2.9

2.10

3akoH COXPAHCHUSA SHCPruMu B TCIIJIOBBIX MPOLCCCAX. ypaBHeHI/Ie TCIIJIOBOTO

OastaHca:

O +0, +..=0

HUcnapenue m konjaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B MPOLECCE
HCapeHusi W KOHJEHcaluu. KuneHune KUIKOCTH. YIelbHas TEIoTa

napoo6OpasoBanus: L = Q/m

211

Bnaxnoctn BO3yXa

2.12

[InaBnenne wu kpucramuzauus. V3MeHeHHEe BHYTPEHHEW OSHEPruH IpU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

e

m

2.13

BHyTpeHHs1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

roruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remoBoro asurarens

2.15

IIpaxmuueckue pabomol

N3mepenne yaenpHOM TEIIOEMKOCTH METaJUTMUYECKOTO IMIMH/IPA; KOJIMYEeCTBA
TEIUIOTHI, TMOJIYYEHHOTO BOJOM KOMHATHON TemmepaTrypsl (hUKCHPOBAaHHOU
Macchl, B KOTOPYIO OIYIIEH HarpeThlil IWIMHAP; KOJWYECTBA TEIJIOTHI,
OT/IaHHOT'O HAarpeThiM LUIMHAPOM, MOCIE OMYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIQKHOCTH BO3/lyXa; YACIBHOW TEIMJIOTHI
njaBieHus Jpaa. lccienoBaHwe W3MEHEHHMs TeMIeparypbl BOJBI  IPHU
Pa3IMYHBIX YCJIOBHSX; SIBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJOIHON U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIApCHUA

2.16

2.17

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUSA B INPUPOAC, KPUCTAJIIBLI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCpP3aHUuC

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHeTa

Texnuueckue yCl’l’tpOIZCWlGCl.‘ KanmnuJiIsphbI, IIPHUMEPEI HUCIIOJIBb30BaHUA

KpuCTaJljioB, JKUJIKOCTHBIN TEPMOMCTP, JATUYUK TECMIICPATYPbI, TCPMOC, CUCTEMA




OTOIUICHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIH

BHYTPEHHETO CrOpaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpusanus Tel. [[Ba BUia 3IeKTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onektpuueckoe mnojie. HanpsxEHHOCTh anekTpudeckoro moss. [IpuHiun
CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JleiicTBHE S3JEKTPUYECKOTO TIOJIA Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosiHHBIN 2N1eKTprUYecKuii TOK. J[eficTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenne.
3.6 | =qg/t,U=Al
DNEeKTPUIECKOE COTPOTUBIICHUE. Y IETBHOE dIIEKTPUIECKOE CONPOTHUBIICHHE:
3.7 R =pl/S
33 3akon Oma yis1 yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [MapannensHoe coeMHEHNE POBOHUKOB PAaBHOTO COTIPOTHBIICHUSI:
U=U;I=1+L; R:%.
CMeriaHHbIE COETMHEHUSI TPOBOIHUKOB
310 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHutHoe moje MpsSMOTo MPOBOJHHKA C TOKOM. JluHuu

MarHMUTHON HHTYKITUU




MarauTHoe IIOJIE MOCTOSHHOIO MAar"duTa. B3auMoIelcTBHE ITOCTOSHHEIX

3.13
MarHuToOB

3.14 JlelicTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON UHAYyKuu. [IpaBuino Jlenuna
Ipakmuyeckue pabomul
W3mepenue  INEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE

316 (pe3ucTopsl, TaMIOYKa), OT HAIIPSDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH

' COIPOTHUBIICHUS OT JAJIUHBI POBOIHUKA, TUIOIIAIU €TO MTONEPEYHOr0 CEUCHUs U

YIEIBHOTO COTPOTUBIICHUSI.
[IpoBepka mpaBuiia i SAEKTPUUECKOTO HAPSHKEHUS TIPU MOCIIE0BATEIbHOM
COCIMHEHUH TPOBOJHUKOB; TPABWIIA I CHJIBI AJIEKTPHUECKOTO TOKa IPH
napayuieIbHOM COeAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s6leHUs 8 npupode: DIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE MOJIe 3eMJITH, Ipeiid MmoocoB,
PO MAarHUTHOTO TIOJIS TS KU3HH HA 3eMIIe, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJEKTPUUECKONM SHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIE AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEJOXPAaHUTENIH, 3JIEKTPOMArHUT, JJIEKTPOABHUraTelb MOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 JHucnepcus cseta

394 JIunza. Xox nyueit B muH3e. OKycHOE paccTOsHUE JMH3bL. OnTrudeckas cuia

' aum3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHdecKue mpuOopsI
Ipaxmuueckue pabomul

3.26 ###Par#t#13mepeHne ONTHYECKON CHIIBI cOOMparomiei JTUH3bI; (HOKYCHOTO

paccTosHUSI COOMparoell IMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MepoB IpeaMera




1 M300pakeHHs, KOT/Ia TPEIMET PACIIOJIOKEH B JBOMHOM (POKYCE), TTOKA3aTENsI
MIPEIOMIICHUS CTEKJIA.

#H##Par###lccnenoBanne CBOMCTBA M300paXKEHUS, MOTYYEHHOTO C TTOMOIIBIO
coOuparoield TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPEJIOMJICHHUS CBETOBOTO JIyya OT yIJia MaJCHUs Ha

rpaHulC «BO3AYX — CTCKIIO»

Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

321 ONTHYECKHUE ABJICHUS B aTMochepe (1iBeT Heba, pedpakius, paagyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA
" PanuoaktuBHOCTH. Anba-, 6eTa-, ramma-u3nyuenus. Peakuuu anbga-u Oera-
' pacmana
49 Omnwitel Pesepdopna mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb
' aroma
4.3 CocrtaB aTroMHOTO0 siipa. M30Tombl
4.4 [lepuon nonypacnaia aTOMHBIX SIIEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apsSI0BOTO M MACCOBOTO YUCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaJlMOAKTUBHBINA (HOH,
4.6 KOCMHUYECKHE JIY4d, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OpraHU3M YeOBeKa
47 Texnuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUIYTBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAAd SHEPreTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

dwusuka: 7-i knacc: 60a30BbIl YPOBEHb: YUEOHUK; 3-¢ U3/1aHue, epepadotanHoe [lepbImkuH
N.M., UBanoB A.M. AkunonepHoe obmectso «M3narenscrBo «lIpocsemenne»

» Gusuka: 8-i kiacc: 6a30BbIN YpOBEHB: YU€OHUK; 3-€ n3aaHue, nepepadborannoe [leppimkun
N.M., UBanoB A.M. AkunonepHoe obuiectso «M3narensctBo «lIpocBemmenne»

» dusuka: 9-1 kacc: 6a30BbIi YpOBEHB: YUeOHUK; 3-€ n3aanue, nepepadorannoe [leppimkun
N.M., I'yrauk E.M., BanoB A.U. u np. Akunonepnoe obuiectso «M3narenscTBo
«IIpocsenienne»

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA
Meroanudeckoe nmocodue k yueoHuky M. M. Ilepeimkuna, A. 1. MiBanosa
"®uzuka 7-9" aBropel O. A. YUepnukona, C. H. ['manenkosa, B. B. Kynpssues

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnuoreka 7-9 knacc, POIL, MOIII
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