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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3rke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBIICHA
Ha OCHOBE TOJIOKEHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOI 00pa3oBaTesibHOM Mporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢
yuéroMm (enepanbHOU paboueit mporpammbl BocnuTaHus W KoHuenuuu npenogaBaHus
yueOHOoro npeamera « Du3nKa.

Copepxanue mporpaMmbl 1O  (HU3MKE HAMpaBIeHO Ha (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYArOIIMXCS M OPTaHU3alUI0 U3YUYCHUS (DU3HKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMMe mo ¢u3nKe yUUTHIBAIOTCS BO3MOXHOCTH
yueOHOoro mnpeamera B peanusauud TpedoBanuid PI'OC OOO Kk miIaHUPYEeMbIM
JUYHOCTHBIM U METANpeIMETHBIM pE3yJIbTaTaM OOyUYeHHUs, a TAKKE€ MEXKIPEIMETHBIC
CBA3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB HAa YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs.

[Iporpamma no ¢u3nke ycTaHABIUBAET paclpe/iesieHre yueOHOTro mMaTepuana 1o
rogam oOyueHus (o KjaccaMm), MpeiaraeT HPUMEPHYIO IIOCIEI0BaTEIbHOCTh
U3Y4YECHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJIEPKAHUS U yU4ETE
BO3PACTHBIX 0COOCHHOCTEN 00y4aroIUXCs.

[Iporpamma no ¢usuke paspaboTaHa ¢ UENIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueli IporpaMMsl 10 y4eOHOMY IIpEIMETY.

®duszuka SBISETCS CHUCTEMOOOPA3YIOLUIUM I €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUM,
M3y4yaeMbIX XUMHUEU, Ouosoruei, actpoHoMue u Quiznueckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHpa, MNPEeAOCTaBsieT HauboJiee SCHbIC
oOpa3ipl NMPUMEHEHHUs] HAyYHOTO METOJAA IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 riaBHBIX 3a7a4  (U3MUYECKOro O00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe Y 00yJaronuxcs.

Nzydenne ¢usznku Ha 0a30BOM YPOBHE IPENAIOJaracT OBJaJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYI0 TPAaMOTHOCT:

®HAYYHO OOBSICHATH SIBJICHUS;

®OIICHUBATh U IOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEAOBAHMS;

®HTEPIPETUPOBATh JAHHBIE W MCHOJB30BATh HAy4YHbIE JOKA3aTeNbCTBA IS
MOJIYYE€HHSI BBIBOJIOB.

enu u3ydyenus Gpu3nMku Ha ypOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUsI OMIPEICIICHBI
B Konmenmuu mnpenonaBanusi yueOHOro mpeamera «Dduszmka» B 00pa3oBaTeIbHBIX
OpraHu3anuax Pocculickon ®enepanuu, peanu3yrommx OCHOBHBIE
oO1eoOpazoBareNbHble  NPOrpaMmbl,  yTBEpKAEHHOM  pemieHueM  Komteruu



MunuctepcTBa npocsemieHus: Poccuiickoit denepanuu (mpotokois ot 3 aekadbpst 2019
r. Ne [IK-4BH).

ey uzyyenus: pusuKu:

eIpHOOpETEHNE MHTEpEca M CTPeMIICHUsI OOydYaloIUXCs K HAYYHOMY HM3YUYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMPEJCTaBICHUIA O HAYYHOM METOJE IMO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHHSIM;

e(hopMHpOBaHME HAyYHOTO MHPOBO33PEHHUs KakK pe3yjbTaTa H3Y4YEHHUsS OCHOB
CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e(bopMHupoBaHUE NPEJICTABICHUA O poJM (QU3MKU U1 Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

®pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cepax Oyaymiend npodeccuoHalIbHON
NEeSATENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajJbHEHIIEMY OOYYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTKeHHe 3TUX 1ieJiel MPOorpaMMbl O (PU3UKE Ha YPOBHE OCHOBHOI'O OOILETrO
oOpa3oBaHMs 00ECIIEYNBAETCS PELICHUEM CIEAYIOLUINX 3a1a4;

®[IpHOOPETEHNE 3HAHUN O IUCKPETHOM CTPOCHHUU BELIECTBA, O MEXAHUYECKHUX,
TETUIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e[IpUOOpPETEHNE YMEHUW OIUChIBaTh U OOBICHATH (PU3NYECKHUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJTyYEHHBIX 3HAHUM;

®OCBOCHHME METOJIOB PEIICHHUs MPOCTEHIINX Pacu€THBIX 3a7a4 C MCIOJIb30BaHUEM
(puznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aay;

epa3BUTHE YMEHHM HAOIIOAATh NPUPOIHBIC SIBICHUS W BBINOJHATH OIIBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

®0CBOCHME TMpPUEMOB pPaboThl ¢ wuHOpManuer (U3NUECKOro coaepKaHus,
BKJIFOUYAsi MH()OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATTN3 U KPUTHUUECKOE
OLICHMBaHUE UH(OpMaIIUH;

®3HAKOMCTBO €O cdepamu TpodecCUOHATBHONW NEATEIbHOCTH, CBS3aHHBIMHU C
(U3UKON, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBaHHBIMH Ha JIOCTHXKEHUSX
¢bu3HUecKoi HayKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOIO OOUIETro
oOpaszoBanus oTBoauTcs 238 wacoB: B 7 kiacce — 68 yacoB (2 ywaca B Henmenoo), B 8
kiaacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 102 gaca (3 waca B Hemeno).
[Ipenyaraemelii B mporpamme mo (pu3uke NepeueHb J1abOpaTOPHBIX PabOT M OMBITOB
HOCUT PpEKOMEHJATEIbHBIA  XapakTep, YYMUTEIb JellaeT BbIOOpP MPOBEICHUS
7abopaTopHbIX pabOT W ONBITOB C YYETOM WHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aroluxcsl, CHUCKAa HKCIEPUMEHTAIbHBIX 3aJaHUM, NpEUIaraéMblXx B paMKax
OCHOBHOTO rOCYZapCTBEHHOTO 3K3aMeHa 1o (hu3mkKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®uszuka u eé posib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusnka — Hayka O npupone. SBieHns npupoxasl. DHU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpemHocTs n3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usnka u Jpyrue ecTeCTBEHHblE HAayKd H3Y4aroT IPUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJ MO3HAHUs: HaOJIOJEHHUE, MOCTAaHOBKAa HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SIKCIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SBICHHUM C OMOIIBIO MOJIEIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE SIBJICHMUS.
dusnueckre MNpuOOpHl M MHpoUeAypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbl IeIeHUs MIKaJIbl U3MEPUTEIBHOIO MPUOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEI.

N3mepeHne temmnepaTypbl NMPU MOMOIIN KHJIKOCTHOTO TEPMOMETpPAa M JAaT4YHMKA
TEMIIEPATYPBI.

IIpoBeneHue nccieToBaHus MO MPOBEPKE T'MITOTE3bI: JAJIbHOCTD MOJIETA IIAPHUKA,
NYLEHHOTO TOPU30HTAILHO, TEM OO0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHble CBeJeHUs O CTPOEHUH BelllecTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJbI, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHune dacTtul BemiecTBa. CBA3b CKOPOCTHM JABWKEHUS YacTHI] C
Temrnepatypoil. bpoyHoBckoe nBrkeHue, auddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3anMOCBSI3b MEXKIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBHKEHUSI.
Hab6mronenune nuddysun.



HaGnionenue sBieHUM, OOBACHAIOMIMXCA NPUTSDKEHHEM WM  OTTAJIKMBAaHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnsle padomul u onvimel.

Orenka muaMeTpa aToMa METOZIOM PSIOB (C HCTIOIB30BaHUEM (GoTorpaduii).
OnbITel O HAOJIOCHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUS.

Paznen 3. /IBu:keHune ¥ B3auMOJAeiicTBHE TeJl.

Mexanudeckoe ABMXKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHIKECHHUE.
Cxopoctb. CpeqHssi CKOPOCTh MPU HEPABHOMEPHOM JABMKEHHH. Pacuér mytu u
BPEMEHU JBUKCHHUSL.

SBneHne WHEpUUU. 3aKOH HWHEPHUU. B3auMoaelcTBHE Ten Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Telna.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IWHULE
00BbEMa BEIECTBA.

Cuila Kak XapakTepucThKa B3auMozencTBus Tenl. Cuiia ynpyroctTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CroxeHue
CWJI, HANPABJIEHHBIX 0 OJHOM IpsMoM. PaBHoxeWcTBytomas cwi. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHH4eCcKoro IBMXKECHHS Tela.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HabGnronenue siBeHUS! HHEPLIUH.

Hab6nronenne n3MeHeHHsI CKOPOCTH TP B3aUMOJACHCTBUU TEN.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSAMOW.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJIEIN
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpeHel CKOPOCTH CKOTBKEHHS OpyCKa WM IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsikeHus (Aedhopmaiiiu) npy>KUHbI
OT MIPHWIOKEHHOMW CHJIBI.

OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh CUJIbI TPEHHSI CKOJIbKEHHUSI OT Beca Telia
U XapaKkTepa COMPUKACAIOLIUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienne TBEPABIX TeJl, }KMAKOCTEN U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJi€HHUA raza OoT oO0b&ma, TemmepaTyphl. l[lepemaua maBneHus



TBEPABIMU TEJNAMH, KUAKOCTSIMU U razamMu. 3akoH [lackansa. [IHeBmatmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOuMHBI. [ mapocraTuyeckuit
napaaokc. Cooburaroniyecs: cocysl. [ mapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun U atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHS
Bo3nymrHONW 00o0moukn 3emin. OmbiT Toppuuermm. M3mepenue atmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTO 1aBJICHHUS.

JlelicTBue XKUIOKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNO. BeITakuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenada naBineHus KUAKOCTBIO U Ia30M.

Coobmiaroiuecst CoOCy/bl.

['mppaBnuuecknii mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKHBAIOUIEH CHIIBI OT 00BbEMa MOrpYyKEHHOM YacTH Tela U
IUIOTHOCTH >KMJIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1utaBaHus TeEJ: IUIABAHWE WIIA IOTPYKEHHE TEN B 3aBUCHMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuwie pabomol u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT O0ObEMaA MOrpYyKEHHOU B
MKUIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAJIKUBAIOLIEW CHIIBI, IEUCTBYIOLIEH Ha TEJI0, MOTPYXKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIMIEH CHJIbI, JCWCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MACCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, TEUCTBYIOLIEH
Ha TEJIO B XHUAKOCTU, OT 00bEMa MOrpyKEHHON B >KMJIKOCTh YacTH Tejla U OT
IJIOTHOCTH >KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH U ONpENESieHUuE €€
IPY30II0ABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTB. DHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IlpaBuio
paBHOBecusi pblyara. I[IlpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHAIbHAS DHEPIHUS.
[IpeBpaiilieHrie OAHOTO BUIA MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Tpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

Onpenenenue pabOThl CWJIBI TPEHUS NpPU PABHOMEPHOM JBWKEHUM TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

HccenenoBanre yciioBAM paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.

M3y4yeHue 3aK0Ha COXPaHEHUsI MEXaHUYECKON YHEPTUN.

8 KJIACC

Pa3nen 6. TeruioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOXKEHUN MOJEKYJIAPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHNE U KallWJUISIPHBIE SBJICHUS. TEII0OBOE paCIInPEHNUE U CHKATHE.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABHUKECHHS
yacTull. BHyTpeHnsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPIUu:
Temionepeaaya " COBEpIIECHUE paboTHI. Buner TEIUIoNEPENAYM:
TEIUIONPOBOJHOCTb, KOHBEKLIMS, U3IyUYCHHE.

KonuvecTBo TemnoThl. YenabHas TEMJIOEMKOCTh BEIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TerloBoro Oananca. IlmaBinenue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElIbHAsd TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcmapenwme. Kunenume. YnenbHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix aurareneir KIIJ[ TeroBoro asurartens.
TennoBble ABUTATENN U 3AIIATA OKPYXKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILLICHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6pOyHOBCKOTO IBYKCHHSI.
Hab6mronenune nuddysun.



HaOGmronenue siBieHU CMauMBaHKS U KaWUIAPHBIX SIBIICHUM.
HaGmro1eHre TemioBoro pacuimpeHus Tei.
N3meHeHne paBiaeHWs Tra3a Ipd HU3MEHEHUM O0BEMAa M HarpeBaHUU
OXJIQXKICHUU.
[IpaBuiia u3MepeHus TEMIIEPATYPHI.
Buae! Tenmonepenayu.
OxytaxIeHre TIPU COBEPIIICHUN PaOOTHI.
HarpeBanue npu coBepIieHNH pabOThl BHSITHUMU CHUJIAMHU.
CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Habnronenne kuneHus.
HabGmroienre mocTostHCTBa TeMIepaTyphl IPH TUIaBICHUU.
Mojenu TemoBbIX JIBUTATEIEH.
Jlabopamopuvie pabomul u onvimel.
OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB ITIOBAPEHHOM COJIM WJIA caxapa.

N

OneITH 1O Ha6mozermo TCILZIOBOI'O pacCIIUMpPCHUA I'a30B, }I(H,Z[KOCTGﬁ u TBépIIBIX

TeJ.
Omnpenenenue gaBiaeHUs BO3yXa B OaJUIOHE MINPHULIA.

OnepIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCThH JABJIEHUS BO3AyXa OT €ro o0béMa u

HarpCBaHUA UJIW OXJIAXKICHU .

[IpoBepka rumoTe3sl JUHEHWHOW 3aBUCHMOCTH JIJIMHBI CTOJIOMKA >KUIAKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3mMeHeHus: BHYTPEHHEH SHEPTUU Tella B Pe3ysbTaTe TeIuionepeaadn

Y paOOThl BHEIIHUX CHJI.

HccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHWM XOJIOJHOM WM Tropsiuein

BOJBI.

OHpCIIGJ'IeHI/Ie KOJMYCCTBA TCIIJIOTHI, IMOJYYCHHOIO BOJIOM Ipu TEIIO0OOMEHE C

HarpeThiM METAJUTMYECKUM LIWJTUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpeneneHue OTHOCUTEIBLHOM BIIa)KHOCTH BO3AyXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.
Paznen 7. JjaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpuzauus Tenl. J[Ba poaa >JeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBHUSA

3apsKCHHBIX TEJI OT BEJIMYMHBI 3aPAJ0B U paCCTOAHHA MCKOY TeJ'IaMI/I).

Onekrpuueckoe noJie. Hanpsxk€HHOCTh siiekTpudeckoro mnoss. [lpuHnmn

CYINEPIIO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsil.
Ctpoenune aroma. IIpoBOAHMKM U AUAPJIEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJICKTPUUECKUN TOK B JKHJIKOCTSIX U Ta3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPSKEHHUE.
CormnpoTuBiieHHE MPOBOJIHHMKA. YJIETbHOE CONMPOTUBIEHUE BellecTBa. 3akoH OMa
I yyactka uend. llocnemoBarenbHOe W mapajieIbHOE  COCAMHEHUE
MIPOBOJIHUKOB.

PaGota u MOIIHOCTH J3JIeKTpuueckoro Toka. 3akoH J[[xoymns—JleHna.
DNeKTpUYecKre IeNnu U MOTPeOUTEIN EKTPUIECKON 2Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJ€ 3eMIIM U €ro 3Ha4€HUe JJIA KU3HU Ha 3emiie.
OneiT  Opcrena. MarHuTHoe T1OJ€  JJIEKTpUYeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[€MICTBME MAarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSSHHOTO TOKa. lCMoJib30BaHWE 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue >MeKTPOMArHUTHOW UHAYKIUU. [TpaBuno Jlenna.

DNeKTporeHepaTop. CrniocoOb1 MOJTyYEHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpauuu.

DJIeKTpU3aLus Tell.

JIBa poza 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEJL.
YCTpPOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

DJEKTPOCTATUYECKAS NUHAYKIIUSL.

3aKOH COXPAHEHHUS MNEKTPUUYECKUX 3aPSI0B.

[IpOoBOJHUKH M TUAJIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.

WM cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psia.

N3Mepenue cCuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocraTt 1 Mara3ud CONPOTUBIICHUH.

B3aumopencTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJOCOB MATHUTA.



MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarsnuTtHoe€ 1oJje Toka. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATENIb MOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.
OnbiTel Dapajes.
3aBUCUMOCTh  HallPaBIICHWS  WMHIYKIMOHHOTO TOKa OT  YyCIOBUH  €ro
BO3HUKHOBEHHUS.
DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.
OnbITHl IO HAOTIOJICHUIO SJIEKTPU3AINY TNl UHAYKIIUEH U TIPU COMTPUKOCHOBEHUHU.
HccnenoBanue ACMCTBUS JIEKTPUYECKOTO MOJIS HA MPOBOJHUKHU U JUAICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETTH MOCTOSHHOTO TOKA.
N3mepeHue U peryJimpoBaHUE CUJIbI TOKA.
N3mepeHne U peryJiMpoOBaHUE HAIIPSKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKa, WAYLIETO YEpe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBJICHUS
MIPOBOJAHUKA OT €r0 IJIMHBI, IUIOMIAIN OMEPEYHOTO CEUYEHHS U MaTepuaa.
[IpoBepka npaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIIBHOM COEANHEHUN
JIBYX PE€3UCTOPOB.
[IpoBepka npaBuia AJis CHIJIbl TOKA MPU MapaAIICTIBHOM COSAMHEHUN PE3UCTOPOB.
OmnpeneneHue padoThl AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIAECISIEMOM Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKA, HWIYIIETO 4YeEpe3 JaMIIO4uKy, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenune KII/I HarpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS IOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TMPU HMX OOBEAWMHEHUH U
pa3/ieliCHUH.
HccnenoBanue 1enCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
ONbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3yueHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpyrpoBaHue v uzydeHue padoThl AJIEKTPOABUTATEIIS.
N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.
OMBITHI TIO UCCIIETIOBAHUIO SIBJICHUSI DJICKTPOMArHUTHON MHAYKIIMW: UCCIEI0BAHUE
M3MEHEHUI 3HaY€HUs U HAITPaBJIEHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexanuueckue siBJeHHA.

Mexanudeckoe aBWKeHHE. MarepuanpHag Touyka. Cuctema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO0 JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBr>keHue. HepaBHOMEpHOE NpsIMONMHENHOE JBMKEHUE. CpelHsss U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMosIMHEHHOe aBHkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYyKHOCTH. Ilepmon u vactora oOpaieHus.
JIuHeliHas u yraoBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HerotoHa.
[IpyHIMN CynepnO3ULNN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJIbXKECHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOPEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHer Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBIO BpalieHus. MoMeHT cwibl. LeHTp TskecTH.

Nmnynec Tena. M3menenue umnyibca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanuueckass pabora ¥ MOLIHOCTb. PaboTa cui TSKECTH, YNPYTroOCTH,
TpeHusi. CBA3b 3HEpruu U padoThl. IloTeHIMabHAs SHEPTUd Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. [loTeHManbpHas SJHEPTrus CKaTou NpykuHbl. Knunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

HabmroieHue MexaHn4eckoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.
CpaBHEHHE MyTEl U TPAEKTOPUI ABMKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIHHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKCHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmtoienue 1BIKEHUS Tesla o OKPY>KHOCTH.

Habmionenne MexaHMYeCKUX SIBJICHHM, NPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenmexka» 1pu €€ PABHOMEPHOM U YCKOPEHHOM JIBHKEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TENa U IEUCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHCTBa CUIT IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHnue Beca Tena pu yCKOPEHHOM JBHKECHUM.



[lepenada uMIrynbca npy B3aUMOACUCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHHE UMITYJIbCa IPU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUM.

CoxpaHeHHE MEXaHUYECKOM DSHEpPIMM IIpM [BWKECHHHM Tela IOJA JCHCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa Uil pa3roHa W JaJbHEWUIIET0 PAaBHOMEPHOTO JIBUKEHUS
HIapUKa WIHA TEIEKKH.

Omnpenenenne cpeaHel CKOPOCTU CKOJIbKEHUSI OpycKa WM JIBUYKEHUS ILIapHKa 10
HAKJIOHHOU IUIOCKOCTH.

Onpenenenue yCKOpPEHUs Tella MPU PAaBHOYCKOPEHHOM JIBHKEHHUH IO HAKIOHHOU
IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTY IIyTU OT BPEMEHHU NP PABHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH.

[IpoBepka ruIOTE3bI: €CIM NpPH PAaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KaK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIWE
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanye 3aBUCUMOCTH CWIIBI TPEHMSI CKOJIBXKEHUS OT CHJIbI HOPMAJIbHOI'O
JTaBJICHHUS.

Onpenenenue ko3hPUIIMEeHTa TPEHUS CKOJIBbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHJIBI TPEHHUS NpPU PABHOMEPHOM JBUKEHUM Teja IO
TOPU30HTAIILHOU NTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH IPH MOABEME Tpy3a C UCIOJIb30BAHUEM
HEMOJABUKHOTO U MOABUXKHOTO OJIOKOB.

M3ydeHne 3aK0Ha COXpAaHEHMs YDHEPTUH.

Pa3nea 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: MepHo,
4acToTa, aMIUINTy1a. MareMaTu4eckuil U NpyKUHHBIM MasTHUKU. [IpeBpamienue
HHEPrUM MpH KOJIeOaTeIbHOM IBHKEHHH.

3aryxaomue — Konebanus.  BoiHykaeHHole — konebanus.  Pe3zoHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWMYeCKuMX BOJH. IIpomonbHble W
NONepeYHble BOJHBL. [[TMHA BOJHBI W CKOPOCTh €€ paclnpoCTpPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
YJIBTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xonedaHuid TeI MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOnronenue BeIHYKICHHBIX KOJIEOaHHUI U pe30HaHCA.

Pacnpoctpanenue npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimul.

OmnpeneneHue 4acTOThl U MEpHUO/Ia KoJIeOaHU MaTEMaTUYE€CKOTO MasiTHUKA.
OrnpeneneHue 4acTOThI U MEpHO/ia KoJieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpUOjia KOJIEOAHH TIOJIBEIIEHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH IEpUOa KOJEOaHUM NPYXKUHHOTO MasiTHUKA OT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTHU TEPUOIa KOJeOaHUI rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEpPHOJA KOJEOAHUN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUs.

Pa3nen 10. DinekTpoMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMAarHUTHOE  TOJie.  JJEKTpOMarHuTHele  BoOJIHBL.  (CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. Illkanma »naekTpoMarHUTHBIX BOJIH. Vcmosib30BaHME
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOICTBA PJEKTPOMATHUTHBIX BOJIH.
BosiHOBEIE CBOCTBA CBETA.

Jlabopamopuwie pabomol u onvimol.

N3y4yenune CBONCTB AJIEKTPOMATrHUTHBIX BOJH C IIOMOIIIBI0 MOOMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBLI€e sIBJIEeHUS.

JlyueBas MOJIEJIb CBeTa. Hctounuku CBeETA. [TpssmonnHeiHOE
pacopoctpanenue cBera. 3arMenust Connua u Jlynel. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBeta. [lonHoe BHYTpeHHee
OTpakeHHEe cBeTa. lcmoap30BaHWE TIOJIHOTO BHYTPEHHEIO0 OTPaXEHUS B
ONTUYECKUX CBETOBOJIAX.



Jlunza. Xom mywedt B nwmH3e. Onruyeckas cucrema (oroamnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnruueckas cucrtema. biIHM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. Crokenue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomryuenue n300pakeHUil B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/,.

Xop ydei B coOuparonieit JInH3e.

XO0J Ty4yer B pacCEUBAIOLIEH JIUH3E.

[TonyueHnne n300pakeHU ¢ MOMOIIIBIO JINH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
Mogens rnasa.

PasnoxeHue 6e1oro cBeta B CIIEKTP.

[Tomyuenue 6e0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4ya OT yriia MaJICHHUs.
N3yuyenune xapakTepucTuK n300paKeHus peIMeTa B IIIOCKOM 3epKalie.
HccenenoBanne 3aBUCUMOCTH yTJla MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJIa NaJeHUs
Ha FPAHULE «BO3TYX—CTEKIIO.

[Tonyyenune n300paxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI TIO PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.

OMnbITEl IO BOCHPUSATUIO 1IBETa MPEAMETOB MPU UX HAOJIIOACHUU Yepe3 IIBETOBbHIC
(UIBTPBHIL.

Pasznea 12. KBanroBble siBJIeHUS.

Omnwitel Pe3epdopna u mmanerapHass mojenb aroma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrne aTOMHOTO
anpa. HyxioHnas wmozpens aromHoro sgpa. HM3zoromsl.  PaguoakTuBHBIE
npepailenus. [lepuon nomypacnaaa aTOMHBIX siEp.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHs 3apsS0BOIO U MAaCCOBOTO YHCEIL.
DHeprusi CBA3U aTOMHBIX siiep. CBsI3b MacChl U dHEpruu. Peakuum cuHTE3a U
nenenus saep. Ucrounnku sneprun CosHIa v 3BE371.

SnepHas sHepreTuka. JleMCTBUS PaaMOAKTHUBHBIX M3JIYYECHUW Ha JKUBbIC
OpTaHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3ITy4YEeHUS U MOTJIOMIEHUS.
CrekTpsl pa3aIM4HbIX T'a30B.
CnexTtp Bogopoja.
HabGnronenue tpekoB B kamepe Buiibcona.
Pabora cuéTunka HOHM3UPYIOUIUX U3JTyYCHUH.
Perucrpanus nzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopuvie pabomul u onvimul.

HabnrogeHue CrulonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIMU YaCTULBI MO0 TOPMO3HOMY MYTH (1O
dboTorpadusim).

N3mepenune paaroakTUBHOTO (oHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000AIOIIMI MOAYJIb TPEAHA3HAYEH IS CUCTEMaTU3alun
U 000OuIeHHs]  NPEAMETHOTO  COJAEpKaHUS U OIbITa  JESATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKHU, a TaKXKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy 10 (u3uke i 00y4aroumxcs,
BBIOPABIIIMX ATOT Y4E€OHBIN MpeIMET.

[Ipy u3yyeHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATUZUPYIOTCS BUABI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (PU3NUYECKHE
SBJICHHS, TPUMEHSS TIOJyYCHHbIE 3HAHUA, pellaTh 3aJayd, B TOM YHCIIE
KauECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATENBHOCTHBIN XapakTep JAaHHOTO pasjielia peanu3yercs
32 CYET TOro, 4YTO OOy4YalIlIHecs BBINOIHAIOT 3aJaHusd, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHMM pacno3HaBaTh U HAyYHO OOBSCHSTH
buznyeckue SBICHUS B OKPY>KaIOLIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SIBJICHUN, B TOM
qucIie JUIsl IPOBEPKU TUIIOTE3 U MOJyUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HanOoOJee BaXXHBIX JIOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTH, HAIPUMEP, MPAKTUYECKOIO MCIOIb30BAHMS PA3JIMYHBIX UCTOUHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILICHHS U COXPAHEHMS BCEX M3BECTHBIX BUOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yyenue (u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO
Ha JOCTM)KCHHE JTMYHOCTHBIX, METAMPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare usyuenus Gu3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs
y oOyuaronierocst 0ynyT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTAThHl B
YaCTH:
1) naTpHOTHYECKOT0 BOCTIMTAHMUS:
— MPOSIBJICHUE HHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(bu3nYeCcKoil HayKH;
— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHICKUX YUEHBIX--(PU3UKOB;
2) rPasKAAHCKOT0 U JYXOBHO-HPABCTBEHHOTO BOCITUTAHMSA:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HHUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C TMPAKTHUYCCKUM TMPUMEHECHHUEM IOCTIKECHUN
busuKy;
— OCO3HAaHHME BAXKHOCTU MOPAJIbHO--3TUYECKUX TPUHIUIOB B JACSATEIBHOCTU
Y4EHOTO;
3) 3CTETHYECKOr0 BOCIIUTAHMS
— BOCIPUSATHE DCTETUYECKUX KadyecTB (DU3UYECKOM HaAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JIAKOHUYHOCTH;
4) HeHHOCTH HAYYHOT0 MO3HAHUSL:
— OCO3HaHHEe IIEHHOCTH (PU3MYeCKOi HayKH KaK MOIITHOTO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIISIOLIEH KYJIbTYPHI;
— pa3BUTHE HAy4YHOM JH0003HATEIBLHOCTH, HWHTEpeca K WCCIEeI0BATEIhCKON
JeSITEIbHOCTH;
5) ¢hopMuUpOBaHHS KYJIbTYPbI 310POBbSI X IMOIHOHAIBLHOTO 0J1ar0NMOIyYHs:
— OCO3HaHHWE IIEHHOCTHM 0e30omacHoro obOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH TIpaBWJ OE30MacHOTO TMOBEACHHUA HA
TpaHCIIOpTE, Ha JOpOTax, C JJIEKTPUYECKUM U TEIUIOBBIM 00OpyJIOBaHHWEM B
JIOMAITHUX yCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY U
TaKOTO )K€ MpaBa y APYroro 4eJ0BeKa;
6) TPyZA0BOT0 BOCIIUTAHUSI:
— AaKTMBHOE YYacTHE B pEHICHWH TMPaKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJOTHYECKOW M COIMaIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NUYECKUX 3HAHUI;
— UHTEpEC K MPAKTUYECKOMY U3yUEHUIO IpodeccHii, CBSI3aHHbIX ¢ (PU3UKOM;



7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

— OpUEHTALIUS Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJISl pellieHus 3a/1a4 B 00J1acTu
OKpY’)Karolel cpenpbl, IJIAHUPOBAHUS TOCTYNKOB M OIIEHKHM HUX BO3MOKHBIX
MOCJIEICTBUAN JJIs1 OKPY KalOLIEN Cpeibl;

— OCO3HaHUE TNO0ATBLHOTO XapakTepa HKOJIOTHYECKHUX MpoOJeM U MyTed HX
peleHus;

8) amanTanMm K HM3MEHSIIONIAMCS YCJOBHSIM COIHAJIBHOW W TPHPOIAHOI
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBHUU TPHU BBHIMOJHEHUU UCCIIEIOBAHUNA U TIPOEKTOB
(bu3MYecKoil HaNMPaBIEHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3  MPaKTHUYECKYIO
JIEATENIbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4HCIE (POPMYIHPOBATH
UJIeU, TIOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHuE JAePUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATH M BBISBIISITH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

— OLIEHKa CBOMX JEHUCTBUM C YYETOM BIUAHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJI00AJIbHBIX TTOCJIECICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHWS TporpaMMmbl MO (PU3MKE HAa ypPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE MTO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4YCOHBIC  JCHCTBHSI,  PETYJISTHBHBIC
YHHUBEPCAJIbHbIC yUeOHBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble jornueckune aeiicTBUs:

®BLISBISAT W  XapaKTEPU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(s1BIEHUI);

®yCTaHABIMBATh CYIIECTBCHHBIA MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS JIJIs
000011IeHNS U CPAaBHEHUS,

®BBLISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;



®BBISIBIIATh INPUYUHHO--CJIEICTBEHHBIE CBA3M IPU H3YYEHHH (PU3HUYECKUX
SBJICHUN W IMPOLIECCOB, JENaTh BBIBOJBI C HCIOJb30BaHUEM JEAYKTUBHBIX U
UHAYKTUBHBIX  yYMO3aKJIIOYEHWW, BBIJBUraTb THUIOTE3bl O  B3aUMOCBSA3SIX
(u3NYECKUX BEJIMUMH;

®CaMOCTOSITEIPHO BBIOMpATh COCO0 pelieHrs yueOHoM (Qu3nvecKor 3a1adu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hanbosiee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKye 1eHCTBUSA.

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

¢ IPOBOJIMTH 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCTEIOBAHUE (PU3UUECKOTO SIBICHUS;

¢ OLICHMBATh HA MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpMauIo,
IIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS W DKCIIEPUMEHTA;

¢ CAMOCTOATEIBHO (POPMYIHPOBaTH OOOOILIEHUS M BBIBOJBI 10 PE3yJIbTaTaM
IPOBENEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHNUS;

o IPOTHO3MPOBATh  BO3MOXKHOE  JalIbHEWIee  pa3BUTHE  (PU3MYECKHX
IPOLECCOB, a TaKXK€ BBIABUIATh IMPEANOJIOKEHUS 00 MX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

®[IPUMEHATH PA3JIMYHbIE METOJIbl, HHCTPYMEHTHI W 3alpoChl MPU MOUCKE U
oTOOpe MH(POPMALIUU UM JAHHBIX ¢ YUETOM MPEIOKEHHON yueOHOU Pu3nyeckon
3a/1aui;

®aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH HH(OPMALIHIO
pa3IMyYHBIX BUAOB U (OPM IMpE/ICTABICHHUS;

®CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  HIpelCTaBICHUS
uHbOpMallMl U WJUIIOCTPUPOBATH peUIaeMble 3a/ladyll HECIOKHBIMH CXEMaMH,
IyarpaMMamu, HHOU rpaduKoil 1 1X KOMOMHALUAMH.

KoMMyHUKAaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUS:

®B X0/i¢ OOCYXJeHHs y4eOHOro Marepuana, pe3yiabTaToB JIa0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYXIaeMOl TeMbl H
BBICKA3bIBaTh WJEW, HALEJIEHHbIE HA PEHICHUE 3aJadyd W MOJJEp)KaHHE
O1aro»ke1aTeIbHOCTH OOIICHUS;

® COTOCTABJISITH CBOU CYXACHUS C CY>KIECHUSMU APYTUX YYACTHUKOB JHMAJIOTA,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHIA;

®BbIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

oTyOJMYHO NPEICTABISATh PE3YJbTAaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITA
(3KCIIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

®[IOHUMATh U HCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON U MHAUBUIAYAJIbHON
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



®IPUHUMATH LM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh JICUCTBHUS IO
e JOCTKEHHUIO: paclpenensaTh poiiu, oO0CYyXAaThb NPOLECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

®BBLIMIOJIHATh CBOIO YacTh PaOOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBJICHUIO U KOOPAWUHUPYS CBOM JEHUCTBUS C APYTMMH YJI€HAMU
KOMaH/Ibl;

®OIICHMBATh KA4E€CTBO CBOETO BKJIAJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIEHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JelCTBUS

Camoopranusanus:

® BBLISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOMINX JJIs
pereHust GU3NIECKUX 3HAHUH;

®OpDUEHTHUPOBATHCS B  PA3IUYHBIX  MOJAXOJAX  MPUHATHS  PEUICHUI
(MHIMBUAYaIbHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUN TPYIION );

® CAMOCTOSITEJILHO COCTABJISTh AJITOPUTM pelieHus (PU3nueckoi 3amauu Wiu
IJlaHa MCCIENOBAaHUA C Y4YETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH NIPe1jilaraéMble BApUAHThI PEIICHUI;

e [e1aTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJLJIEKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTYyAallMU U Mpeiarath IiaH €€ N3MEHEHNS,

®00DBSICHATh  MPUYUHBI  JOCTIDKEHUS  (HEAOCTHIXKEHHUS)  pe3yJIbTaToB
NeSTeILHOCTH, JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTUBBI B JIEATECIIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO HCCIIENOBaHUSI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIMXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

®CTaBUTH ce0s1 HA MECTO JIPYroro YeJIOBEKa B XOJIE CIOpa WU TUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;

®[IpM3HABATH CBOE MPABO HA OMIMOKY MPH pemeHnn GU3NIeCKUX 3a7a4 WId B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHI1ly oOyueHust B 7 Kjacce MpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

®[ICTI0JIb30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOI0IEHHE,
DKCIEPUMEHT, MOJEINb, TUIOTE3a, CEAUHMIBI (PU3NYECKUX BEJIMYUH, aToM,



MOJIEKYJIa, arperaTHble COCTOSIHUA BeulecTBa (TBEpAOE, KUAKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWXKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKkToOpHsi, paBHOJACHCTBYIOIIAsl cuja, aegopManus (ymopyras, IulacTHueckas),
HEBECOMOCTh, COOOIIAIOIINECS] COCYBL;

epaznuyaTh sBiCHUS (AUQQy3us, TETUIOBOE IBIKEHHWE YaCTHIl BEIECTBA,
paBHOMEPHOE JBUKCHUE, HEPABHOMEPHOE ABUKCHUE, WHEPIHS, B3aUMOJICHCTBHE
T€J, paBHOBeCHE TBEPABIX TeJl C 3aKPEIUIEHHOW OChIO BpallleHHs, Iepeaayda
JaBJeHUsl TBEPABIMU TEJaMH, >KUJIKOCTSAMH U Ta3aMu, aTMOc(epHOe AaBJCHHUE,
IJIaBaHWE TeJ, TMPEBpaICHUS MEXaHWYECKOM OJHEPruu) IO OIMHCAHUI0 WX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTBITOB, JEMOHCTPHPYIONIUX JaHHOE
(bu3HYECKOe SBJICHHUE;

epacno3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (DU3UYECKUX  SIBIICHUU B
OKpYXaloIllleM MUpE, B TOM 4ucie (pU3NYeCKue SIBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXHUBOU MPUPOJIE, IEUCTBHE
CHJIBI TPEHUS B IPUPOJC W TEXHUKE, BIUSHHEC aTMOC(HEPHOTO JaBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHWE pPbIO, phUArd B TeEJ€ UYEIOBEKa, MPU ATOM TIEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NIECKUX SIBJICHUM;

®OIUCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (PU3UYECKHUE SIBICHUS, HCIIONb3YS
bu3ndeckue BeaUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMsl, ITyTh,
CKOPOCTh, CPEIHSS CKOPOCTbh, CUJa YNPYTOCTH, CHJIa TSXKECTH, BEC Teja, CUlia
TpeHUs, naBieHue (TBEPAOrO TeNa, >KUIKOCTH, Ta3a), BBITAIKWBAIOIIAS CHIIA,
MeXaHH4YecKass padoTa, MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(HUIMeHTt
MOJIE3HOTO ICUCTBUS MEXaHM3MOB, KHHETHUECKasl U TOTCHIIMAJIbHASI DHEPTHS ), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3WYCCKUN CMBICT HMCTIOIB3YEMBIX BEIHYWH,
uX O0OO3HAUYCHHUS W CIWHUIBI (PU3NYECKUX BEIWYWH, HAXOAUTH (OPMYJIBI,
CBS3BIBAIONIUE TAHHYIO0 (DU3UYECKYIO BETUYUHY C APYTUMH BEIIMUYMHAMU, CTPOUTH
rpaduKy U3Y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMNH;

eXapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS W IPOIIECCHI,
UCIIOJIB3Yys MpaBujia CI0XKEHUs CHII (BAOJb OJHOM MpsMOii), 3aKoH ['yka, 3aKOH
[Tackans, 3akoH Apxumena, NpaBUJIO PaBHOBeCHs pbiuara (OJ0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHWS MEXAHWYECKOW HHEPTHUH, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aIMCHIBATH €T0 MAaTEeMaTHYECKOE
BBIPAKCHHUE;

® 00BIICHATh (PU3NUYECKHUE SBIICHUS, MPOIICCCHI M CBOMCTBA TEJI, B TOM YHUCJIC U
B KOHTEKCTEC CHUTYyallMil MPaKTHUKO-OPHCHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JIOTHYECKHUX I1aroB
c omopoif Ha 1-2 u3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;



epelaTh pacuéTHbIC 3a1aui B 1-2 nelicTBUsA, UCNOJIB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJauu
3alliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKUE BEIUUMHBI B (POPMYIIBI U
IPOBOANUTDH PAacU€Thl, HAXOAUTDH CIIPABOYHBIE JIaHHbIE, HEOOXOAUMBIE AJIs PEIICHUs
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3UYECKOMN BETUYNHBI;

epacno3HaBaTb MPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MNpU OMOIIU
(Gu3MYECKUX METOJ0B, B OIKMCAHUU UCCIEIOBAHMS BBIIEIATH MPOBEPSIEMOE
IpPEINoJIOKEHNE (TUIOTE3y), pa3auyaTh M HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJIbTaT, HAXOAUTh OLIMOKHU B XOJ€E OIBITA, I€JaTh BBIBOABI IO €r0 Pe3yJIbTaTaM;

®[IPOBOJIUTH OIBITHI 10 HAOIIOEHUIO (PU3NUECKHUX SABICHUN WIH (PU3HUECKUX
CBOMCTB Tell: (OpMYyJIHpPOBAaTh MPOBEPSEMBbIC MPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHMs, 3alUChiBaTh XOJ OIbITa H
(GbopMyIMpOBaTh BHIBOJBI;

® BBITIOJIHSATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJOTOBBIX M IIU(PPOBBIX MPHUOOPOB,
3aIlyChIBaTh OKa3aHUsl MPUOOPOB C yUETOM 3aJjaHHON a0COJIFOTHOM MOTPEelIHOCTH
U3MEPEHUN;

®[IPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTU OJHON (hU3UYECKOUW BEIMYMHBI OT
JPYroil ¢ MCMOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PABHOMEPHO
JBIKYILETOCS Tela OT BPEMEHM JIBM)KCHMS TENa, CHIIBI TPEHHSI CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJl U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUJIOIIAIU CONPUKOCHOBEHHUS TE€J, CHIIbI YIPYrOCTH OT YAJIMHEHHUS TMPY>KUHBI,
BBITAJIKMBAIONIEH CUJIBI OT O00BEMA MOTPYXKEHHOM 4YacTU Tena U OT IJIOTHOCTHU
KHUAKOCTH, €€ HEe3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT IIIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJO, YCIOBUH IIaBaHUs TeJl, YCIOBUN paBHOBECHS phluara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBaHUSA, COOMpaTh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeHIOKEHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH  (DU3UYECKUMX BEJIMYMH B  BHUJE
OpeUIOKEHHBIX TaOaul W TpaduKOB, JeiaTh BBIBOABI MO pe3yjibTaTaM
UCCJIEI0BAHNS;

®[IPOBOJIUTh KOCBEHHbIE M3MEpEeHUsi (U3MUECKUX BEIUYUH (TJIOTHOCTH
BEILECTBA JKUJKOCTU W TBEPAOrO Tella, CUja TPEHUS CKOJIbKEHHUS, J1aBJICHUE
BO3/lyXa, BBITAJIKMBAIOLIAS CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTbH
T€N0, KOA(PPUIMEHT TOJIE3HOrO0 JEWCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
OPEJIOKEHHOW  WMHCTPYKUMHU: TPU  BBIIOJHEHHUM  WU3MEpPEHUH  cobOupathb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIISTh 3HAYEHUE UCKOMOM BEJTMYMHBL;

eC00JII0/IaTh TIpaBUiIa TEXHUKU O€30MACHOCTH MpU paboTe ¢ J1a00paTOPHBIM
000opy10BaHUEM;



eyKa3bIBaTh MPUHIUIBI ACHCTBUS MNPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBMO)KHBINA M HEMTOJABWKHBINA 00K, HAKIIOHHAS TIOCKOCTH;

®XapaKTEepPU30BaTh  NPUHIMUIBI  JACHCTBUS  U3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX OMHCAHUS (B TOM YHUCIE: MOAIIMITHUKH,
YCTPOMCTBO BOJOIPOBOJIA, THUIPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeoMETp), HWCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKHUX
SBJICHU U HEOOXOANMbIEe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOUTH IPUMEPHI (HAXOIUTh UH(OPMAIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUU B MOBCEIHEBHOW >KM3HU JUIsl oOecreueHus
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHUs! 3J0pOBbA W COOJIOJEHUS HOPM 3KOJIOTMYECKOTO TIOBEICHUS B
OKPY>KAIOIIEH CPELE;

®OCYUIECTBJIATh OTOOp MCTOYHMKOB HH(popmauuu B HHTepHere B
COOTBETCTBHHM C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN
U MyTEM CpPAaBHEHMS Pa3IUYHBIX HCTOYHHKOB BBIJEIATH MUH(POpMAIMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON UIIM MOKET OBITh HETOCTOBEPHOM;

®ICTIOJIb30BATh MPU BBHINOJHEHUU YYEOHBIX 3aJlaHUl HAYYHO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOYHBIE MATEpPUANbl, PECYPCHl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NPeoOpa3zoBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPATKME MUCHBMEHHBIE M YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpManuu (PU3MUECKOro COIep)KaHWs, B TOM YHUCIE
nyOJMYHO JAeNlaTh KPaTKUE COOOIICHHS O PEe3ysibTaTaxX MPOEKTOB WIH y4eOHBIX
VCCIIEIOBAHUM, IPU 3TOM TIPAMOTHO MCIIOJIb30BATh W3YyUYEHHBIM TOHATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINCH;

®[IpH BBIMOJIHEHUH Y4YE€OHBIX TPOEKTOB M HCCJIEAOBAHUM paclpeneisTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1aduaMH, CJICIAUTH 3a
BBINIOJIHEHUEM TIaHa JEHCTBUM, aJleKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJaJ B
NEeATEIbHOCTh TPYNIbI, BBICTpaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUUTHIBAs MHEHUE OKPY>KAIOIIUX.

K koH1y oOyuenusi B 8 kjacce rmpeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

®ICTIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKEHUE
aTOMOB M MOJIEKYJ, arperarHble COCTOSHMS BEIECTBA, KPUCTAIMYECKUE U
amop(HBIC TeNa, HACHIINICHHBIA M HEHACBIIMICHHBINH TMap, BIAXXHOCTh BO3yXa,
TeMIepaTypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUrarellb, 3JIEMEHTapHbBIM
AIEKTPUUECKUI 3apsAll, 3JIEKTPUYECKOE TI0JIe, MPOBOJHHUKU U JIUBJIEKTPUKH,
MTOCTOSTHHBIN AJEKTPUYECKUI TOK, MATHUTHOE TOJIE;



epa3inuaTh SBJICHUS (TEIUIOBOE pACHIMpEHUE M CXKaTHe, Terulonepenadya,
TEIUIOBOE paBHOBECHE, CMauMBaHWE, KalWUIAPHBIC SBICHUS, WCIAapeHUE,
KOHJCHCAIlMs, IUIABJICHHWE, KpHUcTaum3anus  (OTBEpACBaHHE),  KHUIICHHE,
Terutonepeaava (TerUIonpPOBOHOCTh, KOHBEKITUS, U3TYUCHHE), DICKTPU3AINs TeT,
B3aMMOJICUCTBHE 3apPSIOB, NEUCTBUS JICKTPUIECKOTO TOKA, KOPOTKOE 3aMbBIKAaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICHCTBHE MAarHWUTHOTO TOJISl HA MPOBOJHUK C TOKOM,
DJIGKTPOMArHUTHAs WHIYKIMS) TO ONMHCAaHWI0O WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PH3NIECKOe SBICHHCE,

epacmo3HaBaTh NPOSBICHHE  M3YYCHHBIX  (DU3UYECKUX  SBICHUHA B
OKpYXaloleM MHUpEe, B TOM 4YHuCle (U3NUYECKHE SBJICHHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KalWULIPHBIE SBICHHS B TPUPOJE, KPUCTALIHI B
npupone, wu3nydenne ComnHIla, 3amMep3aHue BOJAOEMOB, MOpPCKUE OpH3HbI,
oOpa3oBaHUE€ POCHI, TYMaHa, WHEs, CHEra, JIEKTPUUECKUE SBJICHUS B aTMocdepe,
AJIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE Mosie 3emud, JApedd MoIocoB,
pOJIb MarHUTHOTO TOJS Ui JKM3HU Ha 3eMJjie, TMOJSIPHOE CHUSHUE, TPHU ITOM
MEPEBONTh TMPAKTHUECKYI0 3aJady B Y4YeOHYIO, BBIICTATh CYIICCTBCHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUM;

®OIUCHIBATh M3YUYEHHBIC CBOMCTBA TeNl U (PU3UYECKHE SIBICHUS, HCIONb3YS
dbu3nueckue BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSA OHEPrus, KOJIMYECTBO
TEIJIOTHI, YACNbHAs TEIJIOEMKOCTh BEIIECTBA, yJAEIbHAs TEIJIOTa TUTABJICHHS,
ylIenapHas TemIoTa MapooOpa3oBaHMs, yIeidbHas TEIIOTa CrOpaHusl TOIUIMBA,
KO (PUIIMEHT TMONEe3HOTO JIEWCTBHS TEIJIOBOM  MAIllMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/yXa, DJEKTPUYECKUM 3apsij, Cuja TOKa, JIJIEKTPUUECKOe
HaIpsHKEHUE, COMPOTUBIIEHNE MPOBOJAHUKA, YICIHHOE CONMPOTHUBICHUE BEIIECTBA,
paboTa W MOIIHOCTh DJCKTPUYCCKOTO TOKa), MPH ONMUCAHWU IPABUIHHO
TPaKTOBaTh (PU3WYCCKUNA CMBICT MCIOIB3YEMBIX BEIMYMH, OOO3HAYCHHS W
CAVHUIIBI (DU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
bU3MYECKyI0 BEIMYMHY C APYTMMH BEIUYMHAMHU, CTPOUTH TpadUKH HU3YYECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

eXapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS W IPOIECCHI,
UCITOJIB3YsI OCHOBHBIC ITOJI0KEHUS MOJIEKYIISIPHO--KHUHETUYECKONW TECOPHH CTPOSHUS
BCIIIECTBA, MPUHIIUAI CYIEPIIO3UIINKA ToJie (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma st yyacTka nenu, 3akoH Jxoyms—JIenna, 3akon
COXpaHEHUs] SHEPTHH, MPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMKMCHIBATh €TI0 MATEMAaTHIYECKOE BBIPAKCHUE;

®00BICHATh (DU3UYECKHE TPOIECCHl W CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid TPAaKTUKO-OPUECHTHPOBAHHOTO  XapaKTepa: BBHIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 1-2 TOTUYECKUX IIaroB



c omopoll Ha 1-2 u3y4eHHBIX CBOMCTBAa (HU3NUYECKUX SBJICHUH, (UZUIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

epeniaTh pacuéTHbIC 3a/1a4 B 2—3 JEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIbL,
CBs3bIBaIONIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHaliM3a YCIOBUS 3aJauu
3alChIBaTh KPATKOE YCIOBHE, BBISABISTH HEAOCTATOK JAHHBIX HJS PEIICHUs
3aJa4Md, BBIOMpATh 3aKOHBI M (QOPMYJbl, HEOOXOAUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUEThl U CPABHUBATH MOJYYEHHOE 3HaYeHUE (PU3MUECKON BETUYMHBI
C U3BECTHBIMU JJAHHBIMU;

epacrmo3HaBaThb NPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh TPHU TOMOIIU
bu3MYeCKUX  METOJOB, HCIONb3ysd OINUCAHUE HCCIEJOBAHMS,  BBIICIATDH
MIPOBEPSIEMOE TPEANONIOKEHNE, OIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCIICTOBAHMSI, IENATh BBIBOJIBI,

®[IPOBOJUTH OIBITHI 110 HAOIIOJECHUIO (PU3NUECKUX SABJICHUN WIN PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb JABJICHHS BO3AyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH MpOIECCa OCThIBAaHMS W HarpeBaHUsA IpU
U3MYyYEeHUH OT I[B€Ta H3JIydaromiel (TMOraomaromnieii) MOBEpPXHOCTH, CKOPOCThb
UCHIApEHUsT BOJBI OT TEMIEpaTyphl >KHIKOCTH W IUIOMAAN €€ TMOBEPXHOCTH,
AJIEKTpU3aLUs TeJl U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3apsAA0B, B3aUMOJECHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaJu3allisl MAarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB,
JCHCTBUSI MarHUTHOTO TOJISI HA MPOBOAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA RJIEKTPOABUTATENS MOCTOSTHHOTO TOKa): (POpMYJIMpOBaTh MPOBEPSEMbIE
NPEINONIOKEHNsI, COOUpaTh YCTAaHOBKY U3 TPEIJIOKEHHOTO O000pYIOBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

® BLITNIOJIHATE MPsIMbIE U3MEPEHUSI TEMIIEpPaTypbl, OTHOCUTEIIbHON BIaKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUS C HMCIOJIb30BAHMEM aHAJOrOBBIX NMPUOOPOB U
JaTYNKOB (PU3UYECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl MU3MEPEHUN C yuETOM
3aIaHHOM a0COJIFOTHOM MOTPEITHOCTH;

®[IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BEIMYUHBI OT
JIpYyroi ¢ MCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUN (3aBUCHMOCTH COMPOTUBIICHUS
OPOBOJHMKA OT €ro JAJUHBI, IUIOHIAJM TONEPEYHOr0 CEYECHUS U YJEIBHOIO
COTIPOTHBIICHUS BEIECTBA MPOBOJHHUKA, CHIJIBI TOKA, MAYIIErO Yepe3 MPOBOIHHUK,
OT HampsHKCHWsT Ha TPOBOJHMKE, WCCIEAOBAHHWE TOCIEIOBATEIILHOTO U
napajuleTbHOTO  COCIMHEHWH TPOBOJHUKOB): TUIAHUPOBATh  HCCIIEIOBAHHUE,
coOUpaTh YCTaHOBKY M BBIMOJIHATh U3MEPEHUs, CIeays MPEUIOKEHHOMY IUJIaHy,
(bUKCUPOBATH PE3yNIBTATHl TOJYUYEHHON 3aBHCHUMOCTU B BUJE TaOIUI U TPaPUKOB,
JIeNaTh BBIBOJIBI 110 Pe3yIbTaTaM MCCIIeIOBAHUS;

®IPOBOJNTh KOCBEHHBIC W3MEpeHHsI (M3MUECKUX BeIW4uH (yIelbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHs, COOMPATh IKCIEPUMEHTAIbHYIO



YCTaHOBKY, CJHEeAyd MPEAJIOKEHHOM HWHCTPYKIUU, M BBIYUCISATH 3HAUYCHHE
BEJTUYUHBL;

®C00JII0/IaTh TIpaBUiIa TEXHUKW O€30MAaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000py0OBaHUEM;

®XapaKTepU30BaTh MPHUHIUMBI  JIEHCTBUS  HM3YyYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONHUCAaHHUS (B TOM YHUCIE: CHCTEMA
OTOIUIEHUSI JIOMOB, THIPOMETp, IapoBas TypOWHa, aMIIEPMETpP, BOJBTMETP,
CUETUMK  DJIEKTPUYECKOM  DHEpPTrUM,  DJIEKTPOOCBETUTENbHBIE  TPHOOPHI,
HarpeBaTelIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE MPEIOXPAHUTEIH,
AIIEKTPOMATHUT, 3JIEKTPOJBUraTEIb IMOCTOSHHOIO TOKA), HMCHOJbB3YysS 3HAaHHUS O
CBOMCTBax (PU3HYECKUX ABJICHUA U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

®pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIIbHbIC
npuOOpbl MO CXEMaM M CXEMaTHUYHBIM pPHUCYHKaM (PKUIKOCTHBIA TEpPMOMETD,
TEPMOC,  INCUXPOMETpP, TUIPOMETP, JBUIAaTElb  BHYTPEHHErO  CTrOpaHMS,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX LeNned ¢
MOCJIEIOBATENbHBIM W TNapaJJICIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHHUS PJIEMEHTOB JIEKTPUUYECKUX LETEH;

® [IPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALIHMIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW JKM3HU JUIsl OOecredeHus
0e30macHOCTH TIpU OOpallleHud ¢ MpUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs! 3J0pOBbSI W COOJIOJEHUS HOPM DSKOJIOTMYECKOTO TIIOBEJICHUS B
OKpYKaIOIIEN CpeIe;

®OCYILECTBIIATh MOUCK HMHPOpMAIMK  (PU3HYECKOTO  COAEPKAaHUS B
HHTepHeTe, HAa OCHOBE UMEIOIIMXCS 3HAHUI U IyTEM CPaBHEHUS TONOJHUTEIbHBIX
UCTOYHUKOB BBIIEIATh MH(OpPMALNIO, KOTOpas SBJISETCS MPOTHUBOPEUYMBOM WU
MOKET OBITh HEIOCTOBEPHOM;

®ICTIOJIb30BATh MPU BBHINOJHEHUU YYEOHBIX 3aJlaHUl HAYYHO--TIONMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPABOYHBIE MATEpUANbl, PECYPChl CETH
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

eco3/1aBaTh COOCTBEHHBbIC NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHMUS,
00001mast nHOOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUYECKOTO COJEPKaHUS, B
TOM  4ucie  MOyOJNMYHO  TPENCTaBIATh  PE3yNbTaTbl  MPOEKTHOW WM
UCCJIEI0BATENbCKON NeATEIbHOCTH, PU ATOM IPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
NOHATUUHBIN ~ anmapar  Kypca  (U3UMKH,  CONPOBOXIATh  BBICTYIUICHUE
MIPE3EHTALUEN;

®[IpM BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (UINUYECKUX
NPOLECCOB  pacHpenessiTh O0sS3aHHOCTH B TPyHIe B  COOTBETCTBHUH C
MOCTABJICHHBIMUA 3aJjayaMH, CJEIUTh 3a BBIIOJHEHHEM IUIaHa JACUCTBUN U



KOPPEKTUPOBATh €ro, aJeKBATHO OICHUBATh COOCTBEHHBIN BKJIAJ B JCATEIHLHOCTH
TPYMIIBI, BEICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHUE, TIPOSIBIISS TOTOBHOCTD
paspemath KOHQIUKTHI.

K xonIy o0yuenus B 9 kijiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

®ICIIONIb30BAaTh  TOHATHUSA: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEITHPHOCTh MEXaHUUYECKOTO JBIKEHUS, AeGopmarius (ynpyras,
IUTAaCTUYECKas), TPEHHEe, IIEHTPOCTPEMHUTEIHPHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3KH, HEHTP TSHKECTH, a0CONIIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPIOTO
T€Ja, pPaBHOBECHE, MEXAHMYECKHE KOJieOaHUs W BOJHBI, 3BYK, MH(pa3ByK H
yIIbTPa3BYK, JJIEKTPOMATrHUTHBIC BOJHBI, IIKala AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhl UCIYCKAHMS U MOTJIOLIEHUS, anbda-,
OeTa- ¥ raMMa-U3J1y4eHHUsI, U30TOIIbI, siIEpHAsi SJHEPTEeTUKA;

epa3inuaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE MajcHHE
TEJ, PABHOMEPHOE IBMKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JBUKEHHE, KojeOaTenbHOe ABMKEHUE (3aTyXalolie U BbIHYKIEHHbIE KoJeOaHus),
pE30HaHC, BOJHOBOE  JIBUXKEHHE, OTpaK€HHWE  3ByKa, MPSIMOJIMHEWHOE
pacnpocTpaHEHUE, OTPaKEHHWE U IMPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3JIOKEHNE OEJIOT0 CBETa B CIIEKTP M CIIOKEHHE CIIEKTPAIbHBIX
I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJAMOAKTUBHOCTh, BO3HHKHOBEHHE
JUHEHYaTOro CHEeKTpa M3JIy4YEHHUs) MO0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

®pacro3HaBaTh MPOSIBICHHE  W3YYCHHBIX  (U3UYECKUX  SIBICHUHA B
OKpy’XKarIieM Mupe (B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, JBMXKEHHE TuiaHeT CONMHEYHOW CHCTEMBbI, pEaKTHBHOE JABM)KCHHE >KHUBBIX
OpPraHHU3MOB, BOCIPHUSATHE 3BYKOB >XMBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHUUYECKUE
BOJIHBI, IIyHaMH, 7X0, I[BE€Ta TeJl, ONTUUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOE
NeICTBUE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO HW3IyYeHUH,
€CTECTBCHHBI pPaguOaKTHBHBIA (OH, KOCMHUYECKHE Iy4d, pPaTuOAKTHBHOE
U3yYeHUE TPUPOAHBIX MHUHEPAJIOB, JIEHCTBUE PAAMOAKTUBHBIX HW3ITy4YeHUH Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM MEPEeBOAUTh MPAKTHYECKYIO 3a1ady B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUECKUX SBICHU;

®OTHCHIBATh M3YYCHHBIE CBOMCTBA Tell W (PU3MUECKHE SBICHUS, WUCIIOJIB3YS
dbusnyeckne BeNMWYWHBI (CpeAHsII W MTHOBEHHAsh CKOpPOCTh Tela TIpu
HEPaBHOMEPHOM JBHKCHHH, YCKOPEHHUE, TIEpEeMEIIeHHE, MyTh, YTI0Basi CKOPOCTh,
CHJIa TPEHUS, Chjla yNPYTrOCTH, CHIA THKECTH, YCKOPEHHE CBOOOIHOTO TaJleHUs,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4ecKass paboTa M MOILIHOCTb,
NOTEHUMATbHAsT JHEPIrUs Teja, IMOAHATOIO HaJ TOBEPXHOCTHIO  3eMJIH,



MOTEHIIMAbHAS] JHEPTUs CHKATOH TPYKUHBI, KUHETUYECKas HHEPrHs, IOJHAs
MEXaHWYEeCKasl PHEPIHsl, IEPHOJ] M JacToTa KoJieOaHUM, JJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTHb CBETa, MOKAa3aTellb MPEIOMIICHHUS CpeIbl), TIpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICT HCIIOJIb3YEMbIX BEIUYHH,
o0O3HAaUeHWUs W eAUHUILI (PU3NYECKUX BEIWYWH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHUHY C JPYTUMH BEJIMYUHAMH, CTPOUTH
rpadyK U3yICHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH,

eXapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHUE SBICHUS M IPOLECCHI,
UCTIONB3YS 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMII
CYNEPHO3UIIMKA CHJI, TMPHUHIMI OTHOcUTenbHOCTH [anmuies;, 3akoHsl HpioToHa,
3aKOH COXPAaHEHHUS UMITYJbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOTO U MACCOBOTO YHMCEN MPHU SIICPHBIX PEaKIHUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MaTeMaTHYECKOE
BBEIPKCHHUC;

®00BACHATh (DM3MUECKHUE MPOIECChl W CBOWMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii MNpPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX I1aroB
C omopodl Ha 2-3 W3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUU, (PU3MUECKHUX
3aKOHOB WJIK 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3aa4u (OMUPAIOIINECS Ha CHCTEMY U3 2—3 ypaBHEHUH),
UCTIOJNB3YS 3aKOHBI 1 (POPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKIE BEIUYUHBI: HA OCHOBE
aHallM3a yCIIOBUS 3aJ]aud 3alHChIBaTh KPATKOE yCIOBHE, BBISBISATH HEIOCTAIOIINE
WM W30BITOYHBIC JTAHHBIC, BHIOUpATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIs
pelIeHus, MPOBOJIUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH TOJYYEHHOTO
3HaYCHUS (PU3NYECKON BETUINHBL

epacrmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpEHIUTh TPHU TOMOIIU
¢u3MYeCKUX  METOJOB, HCIIONB3ysd OINWCAaHUE HCCICIOBAHMS, BBIICIATDH
MIPOBEPSIEMOE TPEATNOJI0KEHNUE, OIICHUBATh MPABWIBHOCTH TMOPSIKA MPOBEICHUS
WCCJICIOBAHUSI, JIeNIaTh BBIBOJIbI, UHTEPIPETHUPOBATh PE3YyJIbTaThl HAOTIOJCHUN U
OTIBITOB;

®[IPOBOJIUTH OIIBITHI TIO HAOJIOICHNIO (DU3UYECKUX SBJICHUN WU (PHU3NICCKUX
CBOMCTB Ten (M3yueHHe BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHsI YHEPIHH,
3aBHCHMOCThH TepHoja KojeOaHWW MPYKWHHOTO MAasTHHUKAa OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT aMIUIUTYJbI MajbIX KoJeOaHuil,
OpSIMOJIMHEMHOE PacHpOCTpaHEHUE CBETa, pa3jioKeHHe Oelloro CBeTa B CIHEKTD,
U3yYCHHUE CBOWMCTB M300pa)XCHHsI B TIJIOCKOM 3€pKajie M CBOMCTB H300paskeHUs
npeaMeTa B coOuparomield JuH3e, HAONIOACHHWE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB H3JIyUYEHHS): CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY M3 H30BITOYHOIO



Habopa 000pyI0BaHMs, ONTUCHIBAThH X0/l ONBITA U €T0 PE3yJIbTaThl, POPMYIHPOBATH
BBIBOJIBL;

®[IPOBOJIUTH NMPU HEOOXOAUMOCTU CEPHUIO0 MPSMBIX H3MEPEHUM, ONpeesss
CpellHee 3HaueHue M3MepseMor BearMuuHbl (POKyCHOE paccTosiHue coOuparoien
JIMH3B1), 000CHOBBIBATH BHIOOP CITOCO0a M3MEpEeHUsI (M3MEPHUTEILHOTO MTPUOOpa);

®IIPOBOJANTH HCCICAOBAHHWE 3aBHCUMOCTEH  (U3NYECKUX BEIUYHH C
UCIIOJB30BAaHUEM MPSIMBIX HM3MEPEHHI (3aBUCMMOCTh MHYTH OT BPEMEHHU MpPH
PAaBHOYCKOPEHHOM [IBIJKEHMHM 0€3 HadyallbHOW CKOpPOCTH, Mepuoja KoJjeOaHHit
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJia OTPAKEHUS CBETA
OT yrja MNaJeHUs M yIJla OpeJoMJIEHUS OT yIjla NaJeHHs): IUIAHHUPOBATh
UCCJIEIOBAHUE, CAMOCTOSATENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3YJbTAThI
MOJIy4YEHHOW 3aBUCHUMOCTH (PU3MYECKHUX BEIUYMH B BUJE TaOmHL U rpauKoB,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHMUS;

®[IPOBOJIUTh KOCBEHHBIE HW3MEPEHUS] (PU3UYECKUX BETUYUH (CpeaHss
CKOPOCTb W YCKOPEHHME Tejla IPU PABHOYCKOPEHHOM JBWKEHUM, YCKOpPEHHE
CBOOOJHOrO MaJeHus, KECTKOCTh NPYXKUHBI, KOAPMUIIMEHT TPEHUS CKOJbKEHUS,
MexaHudeckas paboTa M  MOIIHOCTb, 4YacToTa W NEpUoJ  KoyieOaHUi
MaTEMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuiia coOuparoiein
JUH3BI,  PAJAMOAKTUBHBIM  (OH):  MIaHUpPOBaTH  M3MEPEHUs,  COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMIOJHATh U3MEPEHUS, CIEeAyS MPEAJIOKEHHON
WHCTPYKIIMM, BBIYUCIIATH 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATH MOJYyUYCHHBIC
pEe3yJIbTaThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHMUI;

®CO0JIIO/IaTh TIpaBUiIa TEXHUKU O€30MAaCHOCTH MpU paboTe ¢ JabopaTOPHBIM
o0opy10BaHUEM;

epasznuyaTh OCHOBHBIC TMPU3HAKKM M3YUYCHHBIX (PU3NYECKUX MOJEeit:
MaTepHuaibHas TOYKa, a0COTIOTHO TBEPOE TEO, TOUCUHBIM UCTOYHUK CBETA, JIy,
TOHKas JIMH34, IJITaHEeTapHasi MOJIETb aTOMA, HYKJIOHHAs! MOJIENTb AaTOMHOTO SI/Ipa;

®XapaKTepHU30BaTh MPUHIUIBI  JCHUCTBUS  M3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUcCaHus (B TOM YHCIE: CIHIOMETD,
JATYUKH TMOJIOKEHUS, pPACCTOSIHUSL M YCKOPEHHUsI, paKeTa, 3X0JIOT, OYKH, MEPUCKOTI,
doroanmapar, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOIN, JO3UMETp, Kamepa
Bunbcona), ucmofib3yss 3HaHUS O CBOWCTBAaX (PU3MYECKUX SIBIICHUM W
HE0OX0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

®ICTI0JIb30BATh CXEMbl M CXEMAaTHYHbIC PUCYHKH H3YUYEHHBIX TEXHHUECKUX
YCTPOMCTB, HM3MEPUTENBHBIX MNPUOOPOB M TEXHOJOTMUECKMX IIPOLIECCOB NpH
pelIeHNN Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbI I TOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOuparomie JuH3e;

® [IPUBOAUTH IPUMEPHI (HAXOIUTh UH(OPMAIUIO O TPUMEPAX ) TPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUU B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus



0e30MacHOCTU TMpH OOpallleHud ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHUs! 3J0pOBbS W COOIIOJCHUS HOPM DKOJIOTHYECKOTO TIOBEJCHUS B
OKpY’KaroUIEN Cpeae;

®OCYIIECTBIATh MOWUCK HWHPOpMaNuK  (PU3MUECKOTO  COACPKAHUS B
HNHuTtepHeTe, caMOCTOATENIbHO (POPMYIUPYsI MOUCKOBBIM 3ampoc, HAXOAWTh MYTH
OTIpEJICIICHHS] TOCTOBEPHOCTH TMOTYYEHHON MH(OpMAIMM Ha OCHOBE WMEIOIIUXCS
3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

®ICTIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTro CoepKaHus, CIIPABOUYHbIE MaTepUalbl, PECYPChl CETH
NutepHer, BiafeTh NpuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

eCO3/1aBaThb COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (DPM3MUECKOTO COJIECpKaHUS, MyOIUIHO
IPEICTABIATh PE3YIbTAaThl MPOCKTHOW WIIA HCCIEAOBATEIILCKOW JIESITEIbHOCTH,
IIPY 3TOM I'PAMOTHO HCIOJIb30BaTh U3yUYECHHBIN NOHATUMHBIN allapaTr u3y4acMoro
paznena (UMK W CONPOBOXKIATH BBICTYIUICHHWE MpPE3CHTAMEN ¢ y4E€ToM
O0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Konrpoabuele| Ilpaxkruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®us3uka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUpa
bubmuorexa [JOK
11 Pu3nka - Hayka o npupoxe 2 0 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2
1.2 DH3HUCCKUC BEIHTHHEI 0 0 https://m.eds00.ru/7f416194
. bubnuotexa [JOK
2 1
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no paszaeny 6
Pa3nes 2. [leppoHayaibHbIe CBEIEHHS O CTPOEHHH BellleCTBA
bu6mmoreka [IOK
2.1 Crpoerne semectsa ! 0 L https://m.eds00.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEUCTBHE YaCTHUI] 2 0 1 bubmuorexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6mmorekxa [IOK
2.3 ArperatHsie COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro no paszaeny 5
Pa3nen 3. /IBu:KeHNe W B3aUMO/IeiiCTBHE TeJl
bu6mmoreka [JOK
3 0 1
3.1 Mexanuteckoe JIBkerne https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, macea, n10THOCTS 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuuta. Bugpl cun 14 1 2 Bbubaunorexa [LIOK



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

Hroro no paszaeny 21
Pa3nen 4. /laBjieHnue TBEPABIX TeJl, JKUIAKOCTEH M ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMK https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBnenue xuaKocTn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Ammoceproe nasnenue 6 . https://m.eds00.ru/7f416194
44 JlelicTBue )KUIKOCTH U ra3a HA IOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGoTa 1 MoHOCTB. JHEprus
bu6mmorexa [IOK
51 Pabora u momHoCTS 3 ! https://m.eds00.ru/7f416194
bu6nmoreka [JOK
5.2 HpocTeie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.3 Mexanueckas sueprus 4 0 https://m.edso0.ru/7f416194
Uroro mo paszaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ IpOrpaMMBbL Beero KOﬁHTpOHLHbIe H[:jamnqecxne 0GpazoBaTeIbHbIe
padoThI padoThI pecypes
Pasznea 1. TenioBble ABJICHUS
. bu6mmorexa [IOK
1.1 7 0
Crpocnue 1 CBOiCTBa BemecTha 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 21 1 5
12 Tennosre mpouecest https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. JjaekTpuyecKHe H MATHUTHBIE SIBJIEHHSA
21 DneKkTpuYecKue 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnmnoreka [JOK
' HUX B3aUMOJcHCTBHE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IT 20 1 7
OCTOSTHHBIN AJICKTPUICCKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. 6 1 15
3 MarnuTHeIe ABICHUS https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4 0 0
OMeKTPOMATHUTHA HHAYKINA https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM (undposbie)
) NpOrpamMmbl Bcero Konrpoanubie| IlpaxTiryeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3znen 1. Mexanuyeckue siBJIeHUs
11 MexaHU4eCKOe ABHKCHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
: 20 1 3
12 Bsaumoneiictaue e https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 10 0
13 3aKOHEI COXpaHeHHA 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nes 2. Mexanuyeckue KoJ1e0aHUsI M BOJHBI
bu6mmoreka [IOK
: 7 0
2.1 Mexarmeckue ronebanns 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. ) 8 1 3
2.2 Mexammrieciue BonHbI. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DiaeKTPOMarHMTHOE 10JIe ¥ JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe 1 6 0 2 bubnmoreka [JOK
' 9JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 6
Pa3nes 4. CBeTOBBIE SIBJIEHHS
bu6mmoreka [JOK
: 6 0 2
4.1 3aKOHBI pacpOCTPAHECHUS CBETa https://m.edsoo.ru/7f41a4a6
Bbubmmnoreka [JOK
: 6 0 3
4.2 Jlusspr u onTaCccKHe npuOOpH! 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

bu6mmoreka [IOK

4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
HWrtoro o pasaeny 15
Pa3nen 5. KBaHTOBBIE sIBJIEHUS
bubmuoreka [JOK
: 4 1
5.1 Hcnyckanne u norjioneHue cBeTa aroMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6
52 CTpoenne aToMHOro spa L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
7
5.3 SAnepHblie peakuu 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paszerny 17
Paznen 6. [loBTOpHTEIbHO0-0000 A0 IIUIT MOTYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoJsinyecTBO yacoB JJIeKTPOHHbIE
Ne Tema vpoKa K n uudposeie
/i Yp Beero 061{Tp0JILHLIe pﬁalcanecKne 0BPA30BATETbHBIE
padoThI padoThI pecypes
1 ®dusuka — Hayka o npupoze. SBneHus 1 bubnnoreka [JOK
MIPUPOBI https://m.edsoo.ru/ff02f72a
bu6mmoreka [IOK
1
2 Pu3HUCCKHE ABICHUS https://m.edsoo.ru/ff0def2a
3 ®dusnuecKkue BeIUYNHBI U UX U3MEpPEHUE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff09nga
Vpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPhI IPH IOMOIIN SKHIKOCTHOTO 1 1 BH6J_IHOTeKa 0K
" https://m.edsoo.ru/fsd67a
TEPMOMETPA U JATUHKA TEMIIEPaTypbl
5 MeTtoabl HayuyHOTO No3HaHus. OnucaHue 1 bu6mmorexa [IOK
(bU3HYECKUX SBJICHUHN C TOMOIIBIO MOJIEJIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTe3b:
6 JJbHOCTD MOJIETA MIAPUKA, YILIEHHOTO 1 1 bu6mmorexa [IOK
TOPU3OHTAIILHO, TEM OOJIbIIE, YeM OOJBIIIE https://m.edsoo.ru/ftyu9f2a
BbICOTA MMycKa'"
7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE 1 bubnnorexka [JOK
JINCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBU>KeHUEe YacTHI] BEUIECTBA 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoBanue «OnbIThI O 1 1 bubmunorexa LIOK
HaOJII0ICHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B)» https://m.edsoo.ru/ff0a013e
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 1 Bubmorexa HOK

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff02f72a
https://m.edsoo.ru/ff0def2a
https://m.edsoo.ru/ff09nga
https://m.edsoo.ru/fsd67a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ftyu9f2a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6

bubnuomexa IIOK

1 Bxoonan konmponvnan paboma https://m.eds00.ru/ff0a0378
12 Mexanunyeckoe nBuxeHne. PaBHoMepHOE U bubnnoreka [HOK
HEPABHOMEPHOE JIBMKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. EAuHULEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tell https://m.edsoo.ru/f0a0cL0
16 ILmoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
TJIOTHOCTHU TBEPJIOTO TEJIA» https://m.edsoo.ru/ff0al02c
18 Pemenne 3aga4 mo reme «Il1oTHOCTH bu6nmoreka [JOK
BEILIECTBA» https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapaKTEepUCTHKA B3aUMOICUCTBUS bubnuotexa [JOK
ten. Cuna ynpyrocTtu. 3akoH ['yka https://m.edsoo.ru/ff0al23c
J n
20| Sasmemniocrn pactsemis (topopuarny Bu6miotera LIOK
P sAegopMatt https://m.edso0.ru/f07873c
IPYKUHBI OT MPHIIOKEHHOUN CHUITBI»
bu6mmoreka [JOK
21 SIBnenue Tarorenus. Cuna TsHKECTH https://m.edsoo.ru/ff0al56e
C i i .
o | el e e e BuGorsa 101
" A https://m.edsoo.ru/ff0a1778
TSOKECTH
23 Cwita TsDKeCTH Ha JAPYTHX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsuepenne cut. Jlunavonerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth bu6mmoreka [IOK
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26 CiioxeHue AByX CUJl, HAIPaBJIEHHBIX 110 bubnmoreka [JOK
OJIHOM IIpsIMOM. PaBHOEMCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amgau no reme "PaBHonelicTByro1Ias bubnnoreka [HOK
cui” https://m.edsoo.ru/ff0ala70

28 Cwiia TpeHusi u e€ BuIbl. TpeHue B mpupoje u bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «M3ydenue

29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnnorexa [HOK
CHUJIbI IaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIONIUXCS TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpenenieHue bubnunoreka [JOK
PaBHOACHCTBYIOIIEH CUIIBI https://m.edsoo.ru/ff0alcc8
Pemenue 3anau no temam: «Bec Tenay,

31 «I'paduueckoe n3o0pakeHue cuiny, «CHITBD) Eubmorexa [IOK

. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEICTBYIOIIAs CUI»
Konumponvnaa paboma no memam:

30 «Mexanuueckoe osudcenue», «Macca, bu6mmoreka [JOK
naomuocmoy, «Bec menay, «I pagpuueckoe https://m.edsoo.ru/ff0alde0
uzoopascenue cuny, « Cunvty

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnnoreka [JOK
YBEJIIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JaBJICHUS Ta3a bubnuorexa [JOK
0T 00bEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPIBIMU TEIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U Ta3e, BBI3BAHHOE bubnuorexa [JOK
JICUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau 1o teme «Jlapienue B bubmuorexa [JOK
AKUIKOCTH U rasze. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826

38 CooOmaromnuecs COCyIbl bubnmoreka [JOK
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https://m.edsoo.ru/ff0a2970

39 r Uit Iece bu6mmoreka [IOK
FAPABTIMACCIHH TP https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBOH KUIKOCTHBII bubnmoreka [JOK
HAacoC https://m.edsoo.ru/ff0a3136
41 ATtmochepa 3eMin U IPUYKHBL €€ bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bozmyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ffoa2bsa
43 W3mepenne arMmocdepHoro aaBieHus. OnbIT bubnunoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO IABJICHUS OT bubnnoreka [JOK
BBICOTHI HaJ] YDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe aaBieHue bubnuotexa [JOK
Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau mo teme "' AtmochepHoe bubnmnoreka [JOK
JasjieHue"” https://m.edsoo.ru/ff0a2fc4
47 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX TeJI0. ApXUMEJIOBA CHIIA https://m.edsoo.ru/ff0a3276
o | Do bon g B 10K
FOTIIGH CHUTEL, 1 yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKUJKOCTbH)
JlaGopartopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Telia B bu6mmorexa [IOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YaCTH TeNa»
bu6mmorexa [IOK
50 [nasanue Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBanue Bubmorexa [IOK
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U

onpejenaeHue e€ rpy3onoabEMHOCTH"

https://m.edsoo.ru/ff0a3a96
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Pemrenne 3aJa4 110 TCMaM: «ITmaBanne CYHO0B.

bu6mmoreka [IOK

52 B03z[yx0n13aBaHHe>>, «/laBrieHue TBepBIX TE, https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 Koumponvnasa paboma no meme «/[asnenue bubnmoreka [JOK
meepovIxX meJi, HeUuOKOCmell U 2a306) https://m.edsoo.ru/ff0a3654
bubmuorexa [JOK
o4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
95 MompOCTs. EpHAIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
Vpok-uccienopanue "Pacuér MoiHoCTH, bu6mmoreka [IOK
56 % = " 1 .
pa3BHBAEMOM MPH MOJIBEME MO JIECTHULIE https://m.edsoo.ru/ff0a3f82
57 IIpoctsie Mexanusmel. Peryar. PaBHOBecue bubnuoreka [IOK
CHUJI Ha pblyare https://m.edsoo.ru/ff0a478e
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaGopaTopHas pa6’0Ta «};IccnpenlzmiHHe 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHMI paBHOBECHSI pblyara
59 Pemienue 3a7a4 1o Teme «Y CJIOBUS bu6mmorexa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesnoro neicTpus Bu6miorexa 1IOK
60 mexanu3Mma. Jlaboparopnast pabora 0.5 :
. https://m.edsoo.ru/ff0a4c48
«M3mepenne KI1J] HakJIOHHOHN IJIOCKOCTH»
61 Pentenne 3amau mo reme "PaboTa, MOIIHOCTD, bu6mmorexa [IOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas sHeprusi. Kunernueckas u bubnmnoreka [JOK
MOTEHIMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHECHUsI MEXaHHMUECKOW YHEPTHU bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
64 "IKCEPUMEHTAIBHOE ONPEICTICHUE 1 bubnnoreka [JOK

U3MEHEHUS KUHETUUECKOU U ITOTEHIINAIILHOMN
SHEPrYHU NMPU CKATHIBAHUU TEJIa O HAKJIOHHOU

https://m.edsoo.ru/ff0a4360
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miockocty"

65 Koumponvnasa paboma no meme «Padoma u 1 bubnmoreka [JOK
MOWHOCHb. IHEPUA) https://m.edsoo.ru/ff0adee6
66 PesepsHblil ypok. Pabota ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"MexaHndeckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubmmoreka [JOK
67 " N . " 1 :
JlaBienue TBEPIBIX TEN, JKUIAKOCTENU U ra3oB https://m.edsoo.ru/ff0a4ffe
68 PesepsHblil ypok. Pabota ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"Pabora. MomHocTts. DHeprus" https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosauyecTBo yacos DJIeKTPOHHbBIE
Ne Tema vDoKa uudgposbie
/i yp Beero Konrpoabnbie| IIpakTuueckue 06PA30BATEBHBIE
padoThI padoThI pecypeb
0 -
1| cumernsecrofi reopurt s onsrmic 1 Bubmiotexa LIOK
p https://m.edsoo.ru/ff0a5256
IIOJITBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYI 1 bubmorexa LIOK
https://m.edso0.ru/ff0a5256
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUI BelllecTBa Ha bubnnorexka [JOK
4 9 1
OCHOBE I0JI0KEHUN MOJIEKYIIIPHO- https://m.edsoo.ru/ff0a540e
KMHETUYECKOW TeOpuun
bu6mmoreka [IOK
1
5 Kpucrannnueckue u amop@Hsie Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo0.ru/ff0a5530
7 TenoBoe paciimpeHye u cxxatue 1 bubmiorexa LOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYpPhI CO 1 bubmuoreka [IOK
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHI] https://m.edsoo.ru/ff0a5a26
Buytpennss sHeprus. CriocoObl H3MEHEHUs bubnnorexka [JOK
9 o 1
BHYTPEHHEN YHEPrUu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
1
10 Bunst Tenuonepeaun https://m.edsoo.ru/ff0a6412
11 VYpok-koudepennus "IIpakTuueckoe 1 1 bubnnoreka [HOK

HMCIOJIb30BaHHUE TEIIOBLIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTEepUaJIoB B LIEJSX dHeprocoepexenus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976
YpaBHeHHE TeII0BOrO Oananca. TermiooOMeH bubnunoreka HOK

13 .

1 TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas padora "HcciaenoBanue
14 SIBJICIfI/IH TI;HJIO(I))(SMCHa npu CMIe[HH/IBaHI/H/I Bubmorexa IIOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueld BOAbBI
Pacuer konmuecTBa TEMIOTHI, HEOOXOJUMOTO
15 JUTsl HAarpeBaHusl TeJla U BBIACIIIEMOT0 UM MPHU bubimorexa LIOK
https://m.edsoo.ru/ff0a6a98
OXJIKICHUHI
JlaboparopHas padota "Onpenenenue bubnuorexa [JOK

16 v " .

YAEIbHOW TEIIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeapHas TerioTa bu6nmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTATTNIECKUX I;fe[n Y nenpHas TemioTa bubmorexa LTOK

p ghda https://m.edsoo.ru/ff0a71d2
TUTABJICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
yJIeJIbHOM TEIUJIOTHI TUIaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 ITapooGpa3zoBaHue U KOHIECHCALMSL. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y neapHas Tennora
napooOpazoBaHMs U KOHCHCALIUH. bubnnorexka [JOK

21 .
3aBUCHMOCTb TEMITEPATYPbI KAIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "OnpenencHue (I)lﬁocmenbl:{oﬁpmamflocm bubmorexa LIOK

peil . https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3agau Ha onpeneneHue BIaXXHOCTU bubnnoreka [HOK

BO3JTyXa

https://m.edsoo.ru/ff0a7628
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[TpuHIUIIBI paOOTHI TETIJIOBBIX JBUTATEIICH.

24 [TapoBas TypOuHa. [IBurareias BHyTPECHHETO bubmorexa LIOK
P yp ' yp https://m.edsoo.ru/ff0a7c7c
CrOpaHusl
o5 KIIZI rermoBoro asurarensd. TeniaoBsle bubnmoreka [JOK
JIBUTATEJIN U 3aIMTA OKPYKAKOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHHUs U MPEBPAIICHUS YIHEPTUHU B bubnnoreka HOK
26 .
TEIJIOBBIX MPOIIECCAX https://m.edsoo.ru/ff0a83f2
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TeMe
27 "T;I[IJIOBI)IG SIBJIGHI/H};) I/ISMGHGILI/IG arperaTHbixX bubmorexa LIOK
. o p https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BEIIeCTBa
KonTponbHas pabora no teme "TemnioBsie
28 sIBJIerH;[ I/I3M§HeHHe arperaTHbIX COCTOSTHUI bubmmorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BElIECTBA
Onektpusanus Ten. [[Ba posa aneKTpuuecKux bubnuorexa [JOK
29 .
3apsJ10B https://m.edsoo.ru/ff0a86ae
30 VYpok-uccnenoBanue "IaeKTpU3alus Tl bubnnoreka [JOK
WHIYKIMEW U IPpU CONPUKOCHOBEHUN" https://m.edsoo.ru/ff0a87e4
31 B3aumMoeiicTBre 3apssKeHHBIX Tell. 3aKOH bubnuoteka [JOK
Kynona https.//m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxeHHOCTh
32 KT queCKoro noJist. [T I/II)H 704 bubmnorexa LIOK
P - puHI . https://m.edsoo.ru/ff0a8ala
CYNEPIO3UINH JIEKTPUUECKHUX MO
Hocurenu snekTpuyeckux 3apsios. bubnnorexka [JOK
33 . :
DnieMeHTapHbId 3apsia. CTpoeHne atoMa https://m.edsoo.ru/ff0a8ef6
[IpoBOAHUKY M TUANEKTPUKH. 3aKOH bubmuoreka [IOK
34 .
COXpaHEHUs DJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pewrenune 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
35 .
AIIEKTPAYECKUX 3aPSI0B https://m.edsoo.ru/ff0ad90cc
DIEKTPUYECKHUM TOK, YCIOBHS €T0
P > Y bubmuoreka [JOK
36 CyIIeCTBOBaHHUSA. MICTOUHUKH 3IIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 JIefcTBUS SJIEKTPUIECKOTO TOKA https://m.edsoo.ru/f0ag6b2
A% _ " >
38 I)J'Ipe(I)(I”(F H;:;I:I?S:oal:giﬁ §§P111CT§1;4: HUKH U 1 Eubmorexa IIOK
P " PoBOA https://m.edsoo.ru/ff0a96b2
TUDIICKTPUKU
39 DNEeKTPUUYECKHUM TOK B METAJLIAX, KUJIKOCTAX bubnnorexka [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIC YacTH bubmmorexa LJOK
https://m.edsoo.ru/ff0a9838
Cuna toka. JlaGopaTopHas paborta bubnuorexa [JOK
41 " " 05
M3Mepenne u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsikeHue. BonbTmerp.
42 Ha60pI;TopHa51 pa60FT)a "U3mepenue u b 0.5 Eubmorexa LIOK
b https://m.edsoo.ru/ff0adel4
PETYJIMPOBAHKUE HATIPSKCHUS
CornpoTuBiIeHHE POBOAHUKA. Y JICIBHOE bu6nmoreka [JOK
43 .
CONIPOTUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUS TPOBOTHUKA bubnmnoreka [JOK
44 1 .
OT €r0 JJIUHBI, ILUIOIIAIN ITONIEPEUYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSIKESHHUS. bubnmnoreka [JOK
3akon OMa JyIsl ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabora "HcciaenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UIYILETO Yepes3 1 bubnuotexa [JOK
pPE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaJUIEIbHOE bu6mmorexa [IOK
47 )
COEJTMHEHMUS IPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlaGopaTopHas pa60Tau"HpOBepKa npaBuiIa Bu6morexa LIOK
48 CIIO’KEHUSI HallPsDKECHUN TIpU 1

IMOCJICA0BATCIIBHOM COCIUMHCHNUHN JIBYX

https://m.edsoo.ru/ff0aaa58
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pe3ucTopoB”

JlabGopaTopHas padota "IIpoBepka npaBuia

bu6mmoreka [IOK

1
49 JUTSL CHJTBI TOKA MTPH HapaJ:JIeHBHOM https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
50 Pewmrenue 3amau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUISL pa3JIMYHOTO COEAMHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AMEKTPUIECKOTO TOKA. bubnnoreka [JOK
3akoH Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JIabopartopHas padota "Onpenenenue padbOThI 1 bubnuorexa [JOK
Y MOIIHOCTH DJIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE e U MOTPEOUTeNIN
53 JJICKT pI/Iqe(JKoﬁ 3HHe TUU B 6FI),IT Kopotkoe Eubmorexa IIOK
p p y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTeE MO TeMe
54 "JreKTpuUecKue 3apsabl. 3apsKEHHBIC Tea U bubnuotexa [JOK
ux B3auMoaencTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUN TOK"
KonTponbhas padbota no teme
"DnekTpuuecKkue 3apsaasl. 3apsHKEHHbIE Tena U bubnmnoreka [JOK
55 . . .
uX B3auMoiercTBus. [locTosTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 [TocTostHHBIE MATHUTHI, X B3aUMOJACIHCTBUE bubmorexa LIOK
’ https://m.edsoo.ru/ff0abea8
VYpok-uccnenosanue "M3ydenue nonei bubnmoreka [JOK
57 " 1 :
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MaruutHoe nose 3eMiau 1 bubnmuorexa [JOK
58 :
€ro 3HaYCHHE JJI )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe nojue
59 JNEKT Hltjlecxl(;ro TOKa MaruuTtHoe moJie bubmiorexa LIOK
p https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
60 [IpuMeHeHne ANMEKTPOMArHUTOB B TEXHUKE. 0.5 bubnmoreka [JOK
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JlaGopaTopHas pabora "M3ydeHue necTBus
MarHMTHOI'O I0JIsl HA POBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

SHCKTpOI[BI/II‘aTCJIB IIOCTOAHHOI'O TOKA.
Hcnonws3oBanue 3J'I€KTpO,I[BI/II‘aTeJ'ICI/IWB

bu6mmoreka [IOK

61 TEXHUUYECKUX YCTpOI/ICT']‘SaX U Ha TPaHCHOPTE. 1 https://m.edsoo.ru/ff0ac86e
JlaboparopHas padota "KoHcTpyrpoBaHue u
M3y4eHHne paboThl DJIEKTpoIBHTATENS"
62 OmnbiTel @apanest. 3aKOH JIEKTPOMArHUTHON 1 bubnunoreka [JOK
naaykuuu. [Ipasuno Jlenua https://m.edsoo.ru/ff0ac86¢c
63| onexrpacexortoneprm. Smextpoutamn | 1 Bu6mnoexa LIOK
P P, P H https://m.edsoo.ru/ff0ac86¢c
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTE MO TeMe 1 bubnuorexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0ach14
65 KonTponbhas padbota no teme 1 bubnuoreka [IOK
"DJIeKTpUUECKUE U MAarHUTHBIEC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"TemuoBble sBeHUs" https://m.edsoo.ru/ff0acc5e
67 PezepHblil ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"I1ocTOSIHHBIN 37eKTpUYECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MarHuTHbI€ siBIeHUs" https://m.edsoo.ru/ff0ach14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KJIACC

KoJsnuecTBo 4acon DJIeKTPOHHbIE
Ne Tema vDOKa uudposbie
/i yp Beero Konrpoabubie| IIpakTuyeckue 06PA30BATEILHBIC
padoThI padoTshI pecypeb
1 Mexanunyeckoe nBuxeHrne. MarepuainbHas 1 bubmuoreka [IOK
TOYKA https://m.edsoo.ru/ff0ad474
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MpsSMONIMHEHHOE IBUKEHUE 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMEpHOE IPAMOIMHENHOE IBUKEHHUE. 1 bubmuoreka [IOK
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh https://m.edsoo.ru/ff0ad474
5 [TpsimonuHEITHOE PABHOYCKOPEHHOE 1 bu6muoreka [JOK
JBYDKCHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
6 C;Bolf(? CCT;OHI;ﬁngIZI HiP;IIjI?;I?HH 'paduk 1 bubmorexa [TOK
p yeKop A P https://m.edsoo.ru/ff0ad474
CKOPOCTHU
7| exopennn rens npy pasnoveropention . 1 | bubmorera LIOK
yeKop PH PaBtioyckop " https://m.edsoo.ru/ff0ad474
JIBIDKCHUH 110 HAKJIOHHOM TIOCKOCTH
but6mmorekxa [IOK
1
8 CBo6OoxaHoe magenue tei. Onertel [anunes https://m.edsoo.ru/ff0ad474
o | Tiepmon n nerors ooparenun Toncian 1 Bumiotera LIOK
PHOZ paitl ’ https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 LIeHTPOCTPEMHUTENBHOE YCKOPEHUE 1 bubmmorexa LIOK
pocTp yerop https://m.edsoo.ru/ff0ae176
11 [Tepserit 3akon HetoToHa. BekTop cutb 1 buGmnorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herotona. PaBHoelicTByO1Ias bubnmnoreka HOK
cuia https://m.edsoo.ru/ff0ae72a
. bubnunoreka LIOK
13 Tpetuii 3akoH Hetotona. Cynepno3uius cui https://m.eds0o.ru/ff0ae982
14 Pemenune 3a1ay Ha NpUMEHEHUE 3aKOHOB bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna ynpyroctu. 3axou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna yrnpyroctu» buGnuorexa LIOK
https://m.edsoo.ru/ff0aeca2
JlabGopaTtopHas pabota «Ornpezaenenue bubmmoreka [JOK
17 _
YKECTKOCTHU MIPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuoreka [{OK
18 Cuna Tpenis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuna TpeHus» bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Ornpezenenne bubnmnorexa [JOK
Kod(dUIMEHTa TPEHUS CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HproTOHA. bubmmoreka [IOK
Cwiia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
29 Cuta TsKECTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHHUs. Y CKOpEHUE CBOOOIHOTO MaJIEHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenus "JIBukeHne Tea BOK
23 rpI;Bmaqu())Hli{orL(I) ueHIT[pa (Conneunas o bubnmorexa LIOK
" https://m.edsoo.ru/ff0af044
cuctema). ['anaktuku
24 Pemenue 3agau no teme "Cuina TsSHKeCTH U bubnuotexa [JOK
3aKOH BCEMHUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckas ckopocts. HeBecomocTh bubmuoreka [JOK
Y TIEPETPYy3KHU https://m.edsoo.ru/ff0af33c
2% PaBHOBECHE MaTEpUATBHOW TOYKHU. bubmmoreka [JOK

AbcomoTHO TBEpoE Teso. PaBHOBecHe

https://m.edsoo.ru/ff0afe36
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TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaIlCHUS

bubnunoreka LIOK
27 Mowent cubi. Hentp Tsoxectu https://m.edsoo.ru/ff0b02b4
28 Pemenue 3amau mo teme "MOMEHT CHIIBL bubnunoreka LIOK
LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
I1 i pab
20| "Mexamriceroe anerne. Baasioxciicrane bu6miorera LIOK
on A : A https://m.eds00.ru/ff0b0408
K 0
30 "&giggiziiigj a(;;i(r;)lgzM];anMoneﬁcmne bubnnorexa LIOK
ren" ) https://m.edsoo.ru/ff0b06ec
14 Y| .
31| conpuernn mumynsea. Yrpyroc u neypyroe Bu6mnoexa LIOK
P . Y - 2 TpyE yHpyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE
32 Pemenue 3anau no reme "3akoH coXpaHeHUs bubmuoreka [IOK
uMmnysinca' https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepennus "PeakTuBHOE IBUKEHUE B bubnnorexa [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b096¢c
bu6nmorexa LIOK
34 Mexanuyeckasi paboTa U MOITHOCTh hitps://m.edsoo.ru/f0b0as4
35 PaGota cuibl TSKECTH, CHITBI YIPYTOCTH H bubnuotexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlab 0 O 0
o | A e s Busmorea 101
P DY paBoMEpHoM X https://m.eds00.ru/ff0b0db8
TeJa M0 FOPU30HTAIBHON MOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHast bubmuoreka [JOK
SHEPrus https://m.edsoo.ru/ff0b0c32
38 Kunernueckas sueprus. Teopema o bu6muoreka [IOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE bubnmoreka [JOK
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https://m.edsoo.ru/ffOb0c32

40 JlaboparopHnas pabota «/3yueHue 3akoHa bubmmoreka [JOK
COXPAHEHHUsI DQHEPT UM https://m.edsoo.ru/ff0b12fe

a1 KomnebaTenpbHOE IBH)KCHHE H €TI0 bubnuorexa [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858

42 3aryxaroiue KojebaHusi. BeiHyx1eHHbIe bubmmoreka [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuueckuil U Npy>KMHHBIN MasiTHUKU bubmnorexa LIOK

https://m.edsoo.ru/ff0b20f0
Ypok- 3
44| oneSanii ot xecrroc npysmist u vacen BuGmmorexa LIOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpaienue 3Heprun Npu MEXaHMUYECKUX bubnuoreka [IOK
KOJICOaHMX https://m.edsoo.ru/ffOblaec
JlaboparopHas padota «Onpenenenue

46 qaCTopTIj lefileglfona ione62§nll[71 JépI;III)/IKI/IHHoro bubmmorexa IOK

https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaboparopHas padota «I[IpoBepka
47 He3aBI:/IC1;/II\1/:I)(I;IC”fI/IpHepITIO,Ha IfOJ'lIgeg;HI/Iﬁ rpysa bubmmorexa IOK
’ https://m.edsoo.ru/ff0b197a
IOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a»
M . i
48 Mei’;fﬂ“q‘*;‘;ﬁf;?;f I)II'I (E)B(z)I/JI'IZI:I?IC u bubmorexa IIOK
- PO https://m.edsoo.ru/ffOb21fe
TIOTICPEYHBIC BOJHBI

49 VYpoxk-koH(pepennus "MexaHUYeCKHEe BOJTHBI B bubnmnoreka [JOK
TBEPIOM Tele. CelicMuueckre BOIHBI" https://m.edsoo.ru/ffOb21fe

50 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa buGmnorexa LIOK

] https://m.edsoo.ru/ff0b22de

51 Ypok-uccnenoBanue "Habmonenue bubnmnoreka [JOK
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI" https://m.edsoo.ru/ffOb22de

59 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnmoreka [JOK

AKYCTHYECKHI pE30HAHC

https://m.edsoo.ru/ff0b22de
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Ypok-koHpepeHius "YIIbTpa3ByK U

but6mmoreka [IOK

53 uH(Pa3BYK B IPUPOJAE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToxaroroBka K KOHTPOJILHOHM padoTe 10 TEME
54 "3ai1(OHBI CcOX aHeHIfH Mexalfnqecm/le Bubmnorexa LHOK
p " https://m.edsoo.ru/ff0b25f0
KOJIEOAHUS U BOJIHBI
KonTpoabHas padora o teme "3aKOHBI
55 CcOX ;)HCHI/IH l\f)lexaHquCKHe KoJIeOaHUuA U Bubmorexa HOK
P n ’ https://m.edsoo.ru/ffOb25f0
BOJIHEI
56 DIIEKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHHIE bubnnoreka [JOK
BOJIHEI https://m.edsoo.ru/ffOb2abe
57 CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH bubnnorexa LIOK
p https://m.edsoo.ru/ffOb2abe
VYpok-koadepennus "lIkana
58 3J1peKT OMSI)‘HI;/ITHLII)IX BoutH. Hcrone3oBanue bubnnorexa [JOK
P ' N " https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
VYpok-uccnenosanue "M3yuenne cBONUCTB
59 anlzKT OMaFIfHTHBIX BOJ'IHy: [TOMOILBIO bubnnorexa [JOK
P " m https://m.edsoo.ru/ff0b2c6¢c
MOOMJIBHOTO Tesie(oHa
Pemenue 3a1a4 Ha OoNpeeeHUE YaCTOThI U bubmuoreka [JOK
60 o )
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI https://m.edsoo.ru/ff0b2c6e
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh bubnnorexa [JOK
cBeTa. BoaHOBEIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. IIpsamonuneiinoe
62 aCIIPOCTPAHEHUE CBIE::)Ta 3atmenus CoiHIA U bubinorexa LLOK
pactpocTp ) 1t https://m.edsoo.ru/ff0b3658
JlyHb1
3aK0oH OTpaKeHUs CBeTa. 3epkaiia. Pemenue
63 3a1a4 Harl)'l HMEHEHUE 3a1<01£)a OTPaAKEHUS bubinorexa LLOK
A p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bu6muoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA. bubnmoreka [JOK
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Hcrons30BaHue MOJHOTO BHYTPCHHETO
OTPAXKCHUS B OIITUYCCKUX CBECTOBOJAX

https://m.edsoo.ru/ff0b3c5c

JlabopaTtopnast pabdora "HccnenoBanue

66 3aBHCUMOCTH YTJIa IPEJIOMJICHUS] CBETOBOIO Bbu6muoteka [JOK
Jqy4a OT yIJla aJeHHsl Ha IpaHule "BO3IyX- https://m.edsoo.ru/ff0btu8c
creksio""
Ypok-koupepennus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHUSI: Eggjﬁ;fg;ggﬁfomu&
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b" T '
bubmuorexa [IOK
68 Jlua3el. OnTUdeckas CHUiia JIMH3BI https://m.edsoo.ru/fOb3f2c
. bubmuorexa [IOK
69
[TocTpoeHue n300paxeHuii B TMH3aX https://m.edsoo.ru/fob44da
JlaGopaTtopHast pabota "Ornpezenenne
70 (OKYCHOTO pacCTOSIHHS U ONTHYECKOM CHIIBI BH6J_IHOTeKa OK
coBuparomei MH3b" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenius "OnTudyeckue JMH30BbIE bu6muoreka [JOK
npu6ops!"” https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue BH6J_]HOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextsl 3penus. Kak bubnuotexa [JOK
COXpaHUTh 3peHue" https://m.edsoo.ru/ff0b4684
Pasnosxxenue 6enoro csera B ciekTp. ONbITHI
74 Herorona. CioxeHue CrieKTpajJbHBIX LBETOB. BH6J_mOTeKa HOK
Jlncniepens creta https://m.edsoo.ru/ff0c0f4c
JlaGopaTtopHnas pabota "OTBITHI 11O
75 pa3JI0kKEHUIO OEIIOT0 CBEeTa B CIIEKTP H bubnuotexa [JOK
BOCIIPUSTHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0I€HUH Yepe3 1IBETOBbIe (GUIbTphI"
76 VYpok-npaktukyM "BoaHOBBIE CBOWCTBA CBETA! bubnunoreka LIOK

nucriepcusi, uaTepdepeHus u audpaxuus”

https://m.edsoo.ru/ffOcOe2a
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77 OmneiTel Pe3epdopna v mianeTapHast MOJICTb bu6muoreka [JOK
atoma https://m.edsoo.ru/ff0c12a8
bubnunoreka LIOK
78 [Toctynatel bopa. Monens aroma bopa https://m.eds0o.ru/ff0c12a8
79 Hcnyckanue u MOrJionieHue CBeTa aTOMOM. bubmmoreka [JOK
KBaHThI. JInHEHUYaThIE CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenre ciekTpoB bubnnorexa [JOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI buGmuorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe ipeBparienus. 30Tombl bubmiorexa LIOK
' https://m.edsoo.ru/ff0clal4
84 Pemenue 3amgau o teme: "PagnoakTuBHBIE bubnnorexa [JOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4a
bu6nmnorexa LIOK
85 Hepuon nonypacnaza https://m.edsoo.ru/ff0clb4a
Ypok-koHpepenus "PaguoakTuBHBIC bubnnorexa [JOK
86 " :
V3JIYYEHHUS B IPUPOJE, MEAUIIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXpaHEHUS bubmuoreka [IOK
87 _
3apsI0BOI0 U MaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3u aTOMHBIX sifiep. CBsA3b MacChl U bubnuotexa [JOK
DHEPIUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "Anepueie peakuun" bubmiorexa LIOK
https://m.edsoo.ru/ff0cld7a
90 Peakuuu cuntesa u nenenud saep. lctounnku but6mmorexa [IOK
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Yp?K-KOH(bepeHum{ "Anepuast SHEPIeTHKA. Bubmorexa LIOK
91 JleficTBUS paIMOaKTUBHBIX U3TyYCHUN HA

JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/ff0c1e88
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[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

92 "DJIeKTpOMarHuTHOE MOJIE. 1 bubmmoreka [JOK
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTtponpsHas pabota o teme

93 "DJIeKTPOMarHuTHOE TOJIE. 1 bubnmoreka [JOK
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

94 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubmmorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 Ha(z:]flTeOTII){eL}II)I(/I i{y I‘(’S{?f;f::gﬁie;;e:? eHo TeEME 1 Bubmzorexa HOK
E) i g https://m.edsoo.ru/ff0c2572

TennoBsle MPOLECCHI

96 H; iT?FI:{i}II)I;I i{y I?Sggclilsg:ggll:(e;ale:? eHo TeMe 1 Bubmzorexa HOK

,F,) cae on A https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIX ABUTATENEH
[ToBTOpenue, o6odmeHue. Pemenue BuGmorexa LIOK

97 pacueTHBIX ¥ KaYeCTBEHHBIX 33]1a4 110 TeMe 1 _

" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK

98 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubnnorexa [JOK
paboTsl o Kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menHue. Pabora ¢ Tekctamu bu6muoreka [IOK

99 " n 1 .

110 TeMe "3aKOHBI COXPAHEHHS] B MEXAHUKE https://m.edsoo.ru/ffOc2d6a

100 [ToBTOpenue, o6o0menue. Pabora ¢ Tekctamu 1 bub6muoreka [IOK
no TeMe "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6meHue. Pabota ¢ Tekctamu 1 bubmuoreka [JOK
1o Teme "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOopenue, o6o0menue. Pabora ¢ Tekctamu 1 bub6muorexa [IOK
no teme "KBanToBas u simepHas ¢puszuka' https://m.edsoo.ru/ff0c2554

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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HPOMEXYTOUYHASA ATTECTALIUA

7 KIIACC

Ha BrinmonHenue paboTsl OTBOAUTCS OAMH ypok. PaGota coctout u3 8 3aganuii. [Ipu
BBITIOJIHEHUU PabOThl MOXHO TOJIb30BAThCSl HEMPOTPAMMHUPYEMBIM KaJIbKYISTOPOM.
[Ipu BBIMOTHEHUU PabOTHI HE pa3pelIaeTcsl MOJIb30BaThCs YUYCOHMKaMH, pabodMMu
TETpaasiMH, CIIPABOYHUKAMH.

HpOBepﬂeMLIe AJIEMEHTHI COACPKAHUS

Ne
3aaHus

Conep:xkanue

1

JIBrkeHue u B3aumojeiicreue ten. CkopocTs. Pacuer myTu ¥ BpeMeHU JIBUKEHUS.
[InotHocts BemecTBa. Cuila ynpyroctu u 3akoH I'yka. Cuna tsxectu. Bec tena.
JlaBieHue TBEpOro Tena.

JIBrxenue u B3aumoeiicTeue Ten. CkopocTs. Pacuer myTu u BpeMeHH JIBHIKECHHUSL.
[InoTHOCTH BeliecTna.

JIBrxenue u B3aumoeiicteue Ten. CkopocTs. Pacuer myTu u BpeMeHH JIBHIKEHHUSL.
[InotHocTh BemecTBa. Cuna ynpyroctd u 3akoH ['yka. Cuna tspkectu. Bec tena.
JlercTBrE KUIKOCTH U T'a3a Ha IIOTPYKEHHOE B HUX TeJIO. BeITaJIKMBaromas
(apxumenoBa) cuna. 3akoH Apxumesa.

JlaBnieH#e TBEPIOTO Tela. 3aBUCUMOCTD JABIICHHS XKHUJIKOCTH OT TITyOHHBI,
cooOmmarontuecs cocynbl. ATMocdepHoe naBiieHue. J[eficTBUE )KUIKOCTH U Ta3a Ha
MOTPY)KEHHOE B HHUX TeJI0. BriTasikuBaromas (apxumeioa) cuiia. 3aKoH Apxumena.

JIBr>KeHUE U B3aMMOJICCTBHE Tell. [[aBlieHUE TBEPIBIX TEN )KUAKOCTENU U ra30B.
PaGoTa, MOIITHOCTB, YHEPIHs.

duznyeckue BennynHbl. M3mepenne pusndeckux BennunH. Ousnueckue npuoopsl.
[Torpemnocts u3mepenuit. Mamepenune paccrosiuuii. Mismepenue oobema sKUIKOCTH U
TBepaoro Tena. OnpeseneHne pa3MepoB MalbiX Tel. M3aMepenue temmepaTypsl npu
IIOMOIIY KUJIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI.

EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHMSI: HAOIIOIEHHE, TOCTAHOBKA HAyYHOTO
BOIPOCA, BBIABMKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3, 00BICHEHHE
Ha0Mr01aeMoro0 siBlieHus. Onucanue GU3NUeCKUX SBICHHUHN C TTOMOIIBI0 MOJICIICH.
[IepBoHauabHBIE CBEIEHUS O CTPOCHUU BellleCTBA. J|BUKEHUE U B3aUMOICUCTBUE
Ten. JlaBiieHne TBepbIX T, JKUJIKOCTeH U razoB. [IpocTeie MexaHu3Mbl. 3010TOE
MIPaBUJI0O MEXAHUKHU.

N3mepenue paccrosuuii. 3mepenune o6beMa KHUIAKOCTU U TBEPJOTO Tea.
Omnpenenenne pasmepoB Manbix Tei. OnpeneneHue MIOTHOCTH TBEPAOTO TeNa. 3aKOH
I'yka. CnokeHue cuil, HalpaBJIeHHbBIX 110 OJHON NpsiMoii. PaBHOAEHCTBYIOIIASI CHJI.

JleMO-BapHaHT MPOMEKYTOYHOM aTTecTaluu Mo pusmuke / Kjiacce

Nel Jlns mpuroToBiieHus nomaliHero maiioHe3a AHe HyXHO 200 MJ OJMBKOBOTO
Mmacia. K coxanenuto, y He€ moj pykoll HET MEpPHOro CTakaHYMKa, HO 3aTO B
KyXOHHOM IIKa(y ecTb Becbl. AHs Hallia B yueOHUKe (PU3MKU TaOIMILy, B KOTOPOH
OBLIO YKa3aHO, YTO ILIOTHOCTH ONMMBKOBOro macna pasHa 0,910 r/cm. Kakyro maccy
Macja Hy’KHO OTMepUTh AHe?

Ne2 Ha pucynke mnpencraBieH Tpaduk 3aBucuMmocTd Tyt L, mpoiimeHHoro
JBDKHUKOM, OT BpeMeHH t. CKOJIbKO BpEMEHHU JIbDKHUK JBUTAJICS C MaKCUMAaTbHON
CKOPOCTBIO?
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Ne3 [Tpu oMoty TabIHIIEl ONIpEeTUTe, BOJIM3U KaKUX HEOECHBIX TEJ CUJIa TAKECTH
OTJIMYAETCS OT CUJIBI TSXKECTH Ha 3emuie Oosiee 4yeM B 5 pa3. OTBET KpaTKo MOSICHUTE.

YcKopeHHe CBOOOTHOTO ITaIeHHA
HA Pa3IHYHEIX HeOeCHEIX Telax
- VckopeHue CBOGOIHOTO
HebecHoe Temno .-
nageHua. H/Kr
ComHie 274.0
MepkypHit 3.7
Bemnepa 8.9
3eMIId 9.8
JIyHa 1.62
Mapc 3.7
Ommutep 25.8
CatypH 11.3
YpaH 9.0
HentyH 11.6

Ne4 baprka BbIluta U3 peku B Mope. M3BecTHo, uTo ocaaka Oapu B PEUHON BOJIE
coctaBisuia 203 cMm, a B mope — 200 cm. OnpenenuTe MIOTHOCTh BOABI B MOPE, €CITU
WI0THOCTL Boabl B peke paBHa 1000 kr/m®. Cuwuraiite, uto Bce Gopra Oapxu
BEpPTUKAJIbHBIE.

Ne§ V nuBuTenbHast MPUBS3aHHOCTh TOJIyOEH K MECTY THE3/IOBaHUS €II¢ B APEBHOCTH
HATOJIKHYJIA JIIOJEH Ha MBICIb, YTO MOXXHO MCIOJIb30BaTh TONyOeH uisl mepenayu
noutsl. M pmaxxe Bo Bpems Bemnkoin OrTeuecTBEHHONM BOWHBI, HECMOTpPSI Ha
CYILIECTBOBAHHE TEXHUYECKHX CPEACTB CBA3H, T'OJIYOM C yCHEXOM HCIOJIb30BAIUCH
JUTSI TIepejavyM IoHECEeHUH (ToryoerpaMm).

ITycth rony6s ¢ monecenuem mposierenn 30 kM co ckopocthio 20 M/c, 3aTeM OH B
TE€YEHUE HEKOTOPOr0 BPEMEHU MEPEXKUAAN CHIIbHYIO TPO3Y € T0KAEM, a OCTaBLINECS
30 kM oH sieten co ckopocThio 10 M/c.

1) Ompenenute Bpems, 3aTpaueHHOE TOTyOeM Ha MEPBYIO MOJIOBUHY MyTH.

2) Borarcnute, CKOJBKO BPEMEHH TOJIy0b JICTEN IMOC/Ie OKOHYAHUS TPO3bI.

3) CKoJIbKO BpeMEHH rojiy0b mepekuaai rpo3y, eCiau CPeIHsIs CKOPOCTh ToIy0s Ha
BCEM myTH coctaBuiia 8 m/c?



Ne6 [lns mpurotoBneHus myauHra Mame Hyx)HO oTmepuTh 140 mim momoka. Ha
PUCYHKE M300pak€Hbl TPU MEPHBIX CTakaHa. Yemy paBHa IieHa JEJIEHHUSI TOIO
CTakaHa, KOTOpbIM MoaouAEér Maie i Toro, 4rodbl Hanbojaee TOYHO OTMEPUTH
HY>KHBIN 00BEM?
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Ne7 Ecinu OpocuTh B BOJy KPUCTAJUIMK MAapraHUOBKH, TO Y€pPE3 HEKOTOPOE BpeMs
BOKPYT HEro 00pa3yeTcsi HEMOJABUKHOE (DHOJIETOBOE «O00JAaYKO», pasMep KOTOPOIo
Oyner MemJIeHHO yBenuuuBaThes. HazoBute (Qusnueckoe sBiaeHue, Onaronaps
KOTOPOMY pa3Mep OKpallleHHON 00JacTy BOJbI BOKPYT KpUCTAJLIa yBeIUuUBaeTcs. B
4EM COCTOMT ATO SIBJICHUE?

Ne8 B crakan, uMeromuii popMy LUIMHIpPA, ¢ IIomanso aHa 20 cM? HaauTa BOJA.
['puma 3ameTusi, 4To €ciaM B ATOT CTakaH C BOJOW MOJoXuTh 120 oaMHAKOBBIX
CKpEIoK, TO YpoBeHb BOJbl mojguuMaercsa Ha 0,6 cM. UeMy paBeH 00BbEM OJHOM

CKpenku?

Cucrema OIlEHUBAHUS BbINOJTHEHHS OTAEJbHBIX 3aJaHUH U p360Tbl B I1E€JIOM

Ne 3aganus

MaxkcuMajbHOE KOJHYECTBO 0aJIJIOB 3a 3a/1aHNe

1

1 6ana: 3aaHue CYUTACTCS BBHITTOJIHEHHBIM BEPHO, €CJIM 00YYaIOIIUNCS J1aj
BEPHBII OTBET.

2

1 6ana: 3aaHue CYUTACTCS BBHITTOJIHEHHBIM BEPHO, €CJIM 00YYaIOIIUNCS J1aj
BEPHBII OTBET.

2 6anna: [IpuBenéH MOTHOCTHIO MPAaBUIIBHBINA OTBET Ha BOIMPOC, U JTAHO
IIPaBWJIBHOE TIOSICHEHUE.

1 6anu: B pemiennn umeercst OAMH UM HECKOJIBKO U3 CIEAYIOIUX HEJOCTATKOB:

- [IpuBeéH TONBKO MpaBUIIBHBINA OTBET HA BONPOC O€3 MOSICHEHUS.

- [IpuBeaeHo npaBUIIbHOE MOSICHEHHUE, HO MPAaBUJILHBIA OTBET HA BOMPOC JIaH JINIIb
YaCTUYHO, JTM0O0 OTBET B IBHOM BUJIE OTCYTCTBYET.

- Jlan npaBUsIbHBINA OTBET HAa BOMPOC, HO B MOSICHEHUU UMEETCS HETOUYHOCTD

0 6an0B: Bee cimyyan penieHust, KOTOpbIE HE COOTBETCTBYIOT BBIIIICYKAa3aHHBIM
KPUTEPHSIM BBICTABIICHHS OIIEHOK B 1 wutn 2 Oaia

1 6ann: 3ananue cuuTaeTCs BBHIIOJIHEHHBIM BEPHO, €CIIM 00yJaromuiics nai
BEpHBII OTBET.

1 Bonpoc: 1 6ann: [IpuBeneHs! MpaBUIIbHBIE PACCYKACHUS, HEOOXOUMBIE IS
OTBETa Ha MePBbIil BONPOC 3a/1a4M (IIPaBUIIbHO 3aMucaHbl (PU3HUUECKHUE 3aKOHBI U
(bopMyITBI (B JAHHOM CIIy4ae: C653b CKOPOCHU 8PEMEHU U NPOUOEHHO20 NYMU);
MIPOBEJICHBI HYKHbIE MaTeMaTH4YeCKHe peoOpa3oBaHusl), U MOJy4yeH BEPHbII
YHUCIIEHHBIA OTBET.

2 Bonpoc: 1 6amu: [IpuBeneHsl mpaBUIbHBIC PACCYKICHHSI, HEOOXOIUMBIC IS




OTBETa Ha BTOPOH BOIPOC 334a4M (IPaBUIBHO 3aIMCaHbl (PU3NYECKHE 3aKOHBI U
bopMyJTbl (B JAHHOM CITy4ae: C6513b CKOPOCHU 6PEMEHU U NPOUOEHHO20 NYMU);
MIPOBE/ICHBI HY)KHBIE MaTeMaTHYECKHe TPeoOpa3oBaHus), U MOTYICH BEPHBIH
YUCJICHHBIA OTBET

3 Bonpoc: 1 6amn: [IpuBeneHs! npaBUIIbHBIC PACCYXKICHUS, HEOOXOAMMBIE IS
OTBETa Ha TPETUH BOIMPOC 3a/1auu (IIPABHIIbHO 3aMUCcaHbl (PU3MUECKUE 3aKOHBI U
(bopMyIIBI (B JAHHOM CIyYae: €836 CKOPOCMU 8peMEeHU U NPOUOEHHO20 NYymu,
popmyna ons cpedneil ckopocmiut); IPOBEICHBI HY)KHbIC MATEMATHYCCKUE

npeoOpa3oBaHUs)
1 6an: [loydyeH BepHBIN YUCICHHBIM OTBET HA TPETHI BOMPOC 3aa4H.

6 1 6ann: 3ananue cuyuTACTCS BBHIIOJIHEHHBIM BEPHO, €CIIM 00yJarOIIUicCs nai
BEPHBII OTBET.

7 2 6anaa: [IpuBenéH MOTHOCTHIO MPABMIIBHBINA OTBET Ha 00a BOIIpOca, COJEpKAIIUi

NPaBUWIILHOE HAa3BaHKE SBJICHUS U €T0 NPaBIJIBLHOE ONMCaHNE

1 6asu1: B pemiennu uMeeTcst OAMH UM HECKOJIBKO U3 CIICAYIOLINX HEIOCTATKOB:
- [IpuBeneHO TOJIBKO MPAaBUIIBHOE HAa3BaHUE SBJICHUS 0€3 €ro OMUCAHMUS.

- [IpuBeneHO TONBKO MPAaBUIIHHOE ONMCAHUE SIBIICHUS 0€3 yKa3aHUs €ro Ha3BaHUS.
- Jlan oTBeT Ha 00a BOMpOCa, HO MMEETCSl HETOYHOCTh B Ha3BaHHH SIBJIICHHS WU B
€ro OMHMCaHUuU

0 6anmoB: Bcee cimyuan pemieHuns, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHSIM BBICTABIICHHS OIICHOK B 1 vn 2 Gana

8 1 6ann: 3ananue cuuTaeTCsl BHIIOJIHEHHBIM BEPHO, €CIIM 00yJaroIuiics nai
BEpHBII OTBET.

MaxkcruMaspHBIA IEPBUYHBIA 0aJl 32 BRIMOJTHEHHE paboTsl — 13.

OTMmeTKa 1Mo mATHOAIUIbHOM mIKaime | «2» | «3» | «4» «S»
[TepBuunbIe OaUIbI 0-4 | 5-7 | 810 | 11-13

8 KJIACC
Ha Brimonnenue paboThl 0OTBOAUTCA OJUH ypok. PaboTa cocrout u3 8 3amanuii. [Ipu
BBIMIOJIHEHUH PabOThl MOYKHO TMOJIb30BATHCS HEMPOTPAMMUPYEMBIM KaJIbKYJISTOPOM.
[Ipu BbIMOTHEHUU PabOTHI HE pa3pelIaeTcsl MOJIb30BaThCs YUYEOHMKaMH, pabOYMMU
TETpaasiMH, CIIPABOYHUKAMH.

ITpoBepsieMble 3JIEMEHTBI COJIePKAHUS

Ne Conep:xanue
3ajaHus
1 KomugecTBo TernoTsl. Y aenpHast TEIUIOEMKOCTh BenecTBa. [lmaBnenue u

OTBEP/IEBAHUE KPUCTAIUIMYECKHUX BEILIECTB. Y IeIbHAs TEIIOTa MJIaBICHUSI.
[TapooGpazoBanue u KOHIEHCaUs. Y IeTbHAs TEIJI0Ta Mapoo0pa3oBaHusl. DHEPTUS
TOIUIMBA. Y AeNibHAs TemioTa cropanus. ConpoTUBIIEHUE TPOBOJAHUKA. Y I€TIbHOE
CONPOTHUBJICHHE BenlecTBa. 3akoH OMa JiJis yJacTKa IEenu

2 Dnektpuueckas nenb. Cuia Toka. DNeKTpuyeckoe HanpsbkeHue. 3akoH OMa Juist
yuacTka 1enu. [locnenoBarensHoe 1 mapajieIbHOE COSTMHEHUE TTPOBOTHUKOB.
Pabota 1 MoIHOCTB AMeKTpruyeckoro Toka. 3akoH Jlxoyns — Jlenna

3 KonmmuecTtBo TennoTel. Y AeiabHAasA TEMI0EMKOCTh BemecTBa. I1nasienne n
OTBEP/IEBAHUE KPUCTAIUIMYECKHUX BEILIECTB. Y IeIbHAs TEIIOTa MJIaBICHUSI.
[TapooGpa3oBanue 1 KOHIEHCANUs. Y IeJbHAs TEII0Ta MapooOpa3oBaHuUs.
3aBUCHMOCTh TEMIIEpaTyphbl KUTIEHHSI OT aTMOC(HEPHOTo JaBieHus. BiaxxHOCTh
BO3/yXa. DHEPTUs TOIUINBA. Y IeNIbHAsI TeTioTa cropanus. ConmpoTUBICHNUE
HpOBOI[HI/IKa‘ VI[GHBHOG COHpOTI/IBHeHI/Ie BCIIECCTBA




4 ITocTossHaBIC MaruuTHL. B3anMoaeicTBre NOCTOSHHBIX MAarHUTOB. MarHuTHoOE II0JIC.
MaruuTHO€E 1oJie 3eMJId U €ro 3Ha4eHue JIsl KU3HU Ha 3emie. OnbIT Dpcerena.
MarauTHO€E 1oJIE SJIEKTPUUECKOro TOKa. [I[puMeHEHNE 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
IMOCTOSIHHOT'O TOKA. SIBJIEHHE 3JIEKTpOMarHuTHoM nHaykiuu. [Ipasuno Jlenna

5 KonnuecTBo TemioTel. Y aenbHas TEINIOEMKOCTh BellecTBa. Ternaoo0MeH 1 TEIrIoBoe
paBHOBecHe. YpaBHEHHE TEIIOBOrO Oananca. [InaBienue u oTBepieBaHue
KpUCTAINTIMYECKUX BEUIECTB. Y IesbHas TeruioTa miasiaeHus. [lapoobpazoBanue u
KOH/IeHCalus. Y IebHas TeIyIoTa napoo0pa3oBaHusl. DJHEPrus TOIIMBA. Y AeTbHas
teruiora cropanus. KI1/] remnoBoro nqurarens. 3akoH COXpaHEHUs U MPEeBpalleHUs
SHEPrUM B TEIUIOBBIX Mpolieccax. DieKTpudeckas 1enb. Cuiia Toka. DIeKTpUIecKoe
Hanpspkenrue. ConpoTHBIIEHHE TPOBOAHUKA. Y JIeIbHOE COITPOTUBIICHHUE BELIECTBA.
3axon Oma i yuacTtka uenu. [locnenoBaTenbHoe U apajliieIbHOE COEAUHEHNE
pOBOAHUKOB. PaboTa 1 MOIIHOCTD 3eKTpUUECKOro Toka. 3akoH Jxoyns — Jlenna.
DNeKTpUYecKue eru U MOTPeOnTeNn IeKTPUIecKoil sHeprun B 0b1Ty. KopoTkoe

3aMbIKaHHE

6 dusnueckue BenuunHbL. M3mepenne ¢puznyecknx BenuunH. Ouznyeckue mpuOopsl.
[lorpemHoCcTs U3MEPEHUN

7 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEIIECTBA.

OnbIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJ0KEHHS MOJIEKYIISIPHO-KUHETUYECKOM
Teopun. Mojaenu TBeporo, JKUJIKOTr0 U ra3000pa3HOro COCTOSHUN BELIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOICTB ra3oB, )KUIKOCTEH U
TBECPABIX TCJI HA OCHOBC MMOI0KEHUH MOJICKyJI?IpHO-KHHCTH‘ICCKOﬁ TCOpHHU.
CmauuBaHue U KallWJUISIpHbBIE sIBJICHUs. TernoBoe pacmmpenue u cxxarue. CBs3b
TEMIICPATYPBI CO CKOPOCTHIO TCIIJIOBOI'O ABUKCHHUA YaCTHUII. BHy’I‘peHHﬂﬂ OHEPIUs.
CriocoObl U3MEHEHHS BHYTPEHHEH YHEPrUH: TeIionepeiada U COBEpIIEHUE pabOThI.
BI/I[[I)I TCILIoNCpCaaqn: TCILJIOIIPOBOAHOCTh, KOHBCKIIUA, U3TYUCHHUC.

Onektpusanus Ten. [[Ba pona snexkTpuueckux 3apsaaoB. Bzaumoelnicteue
3apsAKCHHBIX TCJIL. HpOBOI[HI/IKI/I U JUDJICKTPUKU. 3aKkoH COXPAaHCHUA JICKTPHUICCKOTO
3apsa. DIEKTPUUECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA.
HcTounnky mocTostHHOTO TOKa. J[edCTBHS 3JIEKTPUUYECKOTO TOKA (TEIMI0BOE,
XUMHUYECKOE, MAaTHUTHOE). DNEKTPUUYECKUHN TOK B KUIKOCTSIX U Ta3ax

8 KonmmuectBo TenmnoTel. Y AeiabHasA TEMI0EMKOCTh BemecTBa. I1napienne n
OTBEP/IEBAHNE KPUCTAIUIMYECKHUX BEILECTB. Y IeIbHAs TEIIOTA MIJIaBICHUSI.
[TapooGpazoBanue 1 KOHJIEHCAIUs. Y IeJbHas TEII0Ta MapooOpa3oBaHus.
3aBUCHUMOCTh TEMIEPATypbl KUTIEHHSI OT aTMOC(HEPHOTo JaBieHus. BiaxxHocTh
BO3/1yXa. DHEPrus TOIUINBA. Y IeNIbHAsI TetioTa cropanus. ConmpoTuBIeHNE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BEUIECTBA

JleMo-BapHaHT MPOMEKYTOYHOM aTTecTanuu no ¢pusuke 8 kiace
Nel KakoBa ynenpHasi TEIUIOTa TUIABJICHUS MOPOKEHOTO, €CJIM JUIsl 3aTBEPACBAHUS
opukera maccod 0,4 kr moTpeOOBaIOCH OTBECTH OT HETO KOJMYECTBO TEILIOTHI,
paBHoe 140 000 JIx?

Ne2 Ha cxeme u300pakéH ydacTOK HenM ETOYHOM TMPIAHALL VI3BECTHO, YTO HANpsOKEHHE Ha
naHHOM yuacTke paBHO 1,5 B. Ompenenurte cuimy TOka, TEKYIIEro 4yepe3 JiaMIy ¢ HauOOJbIINM
CONPOTHUBIIEHNEM. 3HAYEHHS COPOTUBIIEHUH JIaMII YKa3aHbI HA CXEME.
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Ne3 Jlns oTOIUJIEHHS IoMa B TE€UYEHUE CYTOK TpeOyeTcsl CKUrath 34 KI' CyXHX JpOB.
X03IMH J0Ma pelmuw1 3aMEHUTh I€4b, YTOObl MOXHO OBLJIO CXKHraTb B HEH
IpeBecHbI yroib. [lonb3ysach Tabnuiel, onpeaenute, Kakyrd Maccy IpEeBECHOTO
yIiasi HY)KHO OYyJeT CKUIraThb B TE€UEHHE CYTOK BMECTO JIpOB, JJII TOTO YTOOBI
OTaIUIMBATh 3TOT JOM IOCJIE 3aMEHBI M€Y N.

BemecTBO YiaeapHad TemaoTa BemecTBO VieabHad TemwI0Ta
cropaHud, [IK/Kr cropaHug, /IK/Kr
Ilopox 0.38-:10 JIpeBeCHEI YIolb 3.4:10
JpoBa cyxue 1.0-10 [IpHpOIHEIH ra3 4.4-10’
Topd 1.4-107 Hed)Th 4410
KaMeHHBIIT YTOTb 2.7-10 BeH3HH 4.6-10
Coupr 2.7-10 KepocuH 4.6-10
AHTpanuT 3.0-10 Bomopox 12:107

Ne4 YacTh MOCTOSTHHOIO MarHuTa, KOTOpas COOTBETCTBYET €r0 CEBEPHOMY IOJIIOCY,
OOBIYHO OKpamMBalOT B Oojee TEMHBIA IBeT. JIIMHHBIM TOJIOCOBOH MAarHuT
CIIy4ailHO YPOHWJIM Ha MOJI, U3-3a YE€r0 OH PACKOJIOJCS HA JIB€ HEPABHBIC YACTH TaK,
KaK MOKa3aHO HAa PUCYHKE ClieBa. B KakoM MOJOXEHHH YCTAaHOBHUTCS MarHUTHAs
CTpesiKa, MOMEMIEHHAsT MEXAY 3THUMHU OCKOJIKaMU (CM. PUCYHOK cmpasa)? OTBeT
KpPaTKO MOSICHUTE.

LJ
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Ne5 V HgBana IlerpoBuua mneperopena HarpeBaTelbHas cOupaib B TNasJIbHUKE,
KOTOpBIN ObLT paccunTad Ha Hanpspkernne U = 12 B. Jlns pemonTa masuibHuka MBan
[TeTpoBuu Hamén y ceOs B 3amacax KyCOK HUXpOMOBO# mpoBosioku aimuHo# | = 50 cm
¥ IIoWAabpio0 monepednoro cedenuss S = 0,055 mMm2. VienbHOe CONPOTHUBIIECHHE
auxpoma p = 1,1 Om-Mm?/M.

1) Yemy paBHO CONPOTHBIICHUE HAWICHHOTO KYCKa IPOBOJIOKH?

2) Kakoii oka3ajgach MOIIHOCTh MOYMHEHHOTO MasyIbHUKA, €CIIU ISl U3TOTOBICHHS
HoBoM criupanu MBan [leTpoBrY KMCMOIB30Bal BECh HAMIEHHBIN KYCOK MTPOBOJIOKHU?
3) UBan IleTpoBud pemniui pacrjiaBUTh MOYMHEHHBIM MAasIbHUKOM KYCOYCK OJIOBA.
Macca omoBa m, = 10 r, ynmenpHas TEIIOEMKOCTh o0JioBa ¢, = 220 JIx/(xr-°C),
yJAeNbHas TeIuioTa miaBjaeHus onosa A = 59 kJ[x/kr. HauansHas Temmneparypa ojioBa
Ty = 20 °C, temneparypa maBieHusi ojioBa I, = 232 °C. Paccuuraiite Bpems,
KOTOpPO€ MOTpeOOBaIOCh IS TUIABJCHUS JIaHHOTO KyCOYKa OJ0Ba IMOYMHEHHBIM
NasyIbHUKOM, €CJIM M3BECTHO, 4TO TOJdbko 1 = 50 % wMomHOCTH mnNasibHUKA
nepenanoch OJOBY.

Hanummre noyiHOe penienre 3Toi 3a/1auu.



Ne6 3ameTuB, yTO paaroyIpaBisiemMasl MallIMHKA Havalla €3AUTh CIUIIKOM MEJICHHO,
Bora moxgyman, 4to B Hel «cena» Oartapeiika. UToObl MPOBEPUTH 3TO, OH PEIIMII
U3MEpUTh TPHU MOMOINM BOJBTMETpA HaIpshKeHUE Ha OaTapeiike B mammuHke. Ha
Kopryce Oarapeiiku ykazaHo HampspkeHue «9 By». Ha pucynke m3zoOpakena mikaia
BOJILTMETpa, MoJKIIOYEHHOTO BoBoi k »Toi Oarapeiike. Ha kakyroo BenuuuHy
peanbHOE HalpshKEeHUE Ha OaTtapelike MEHbIIIe 3HAaYeHHs], YKa3aHHOT o Ha e€ kopiyce?

Ne7 YtoObl He 3aMEP3HYTh B MOPO3HBIN JIeHb, BOPOObU PACIyIIAIOT ONEpPEHUE U
CUIAT HaxoxJIMBIIKCH. Kakoe ¢u3ndeckoe cBOMCTBO BO3/IyXa MOMOTaeT BOPOOBSIM HE
3aMEpP3HYTh? OOBACHUTE, TOUEMY HAXOXJIUBIIUECS BOPOObU MEHBIIE MEP3HYT.
Ne8 Tlpu mnpoBefeHMM HAyYHBIX HUCCIENOBAaHUNM OOpa3ell HEKOTOPOro BEIIECTBa
CHayaJla HarpeBalid, a 3aTeM oxyaxjanu. Ha mpeacraBieHHoM Tpaduke oTpaxkeHa
3aBUCUMOCThH TeMIiepaTyphl t 3Toro obpasma ot BpemeHu t. KakoBa Temmeparypa
IIJIaBJICHUsT 00paslia, €cJii EPBOHAYATBLHO OH HAaXOJUJICSA B TBEPIOM COCTOSIHUU U 32
KaXIYI0 CEKYHIy K HEMY MOJIBOJIUIIOCH OJIMHAKOBOE KOJIMUECTBO TETUIOTHI?
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Ne 3apanus MakcuMajibHOE KOJHYeCTBO 0a//10B 32 3aaHHue

1 1 6ann: 3ananue cuuTaeTCs BBHIIOIHEHHBIM BEPHO, €CIIM 00yJaromuiics nai
BEpHBII OTBET.

2 1 6ann: 3ananue cuuTaeTCs BHIIOIHEHHBIM BEPHO, €CIIM 00yJaromuiics nai
BEpHBII OTBET.

3 1 6ann: 3ananue cuuTaeTCs BBHIIOJIHEHHBIM BEPHO, €CIIM 00yJaromuiics nai
BEpHBII OTBET.

4 2 6anaa: [IpuBenEéH MOTHOCTHIO MPABUIIBHBIN OTBET HAa BOIPOC, U JIAHO

MIPaBUJIbHOE TIOSICHEHUE.

1 6ana: B pemieHnn nmeercs 0JIMH UM HECKOJIBKO U3 CIEIYIOIUX HEJAOCTATKOB!

- [IpuBea€H TOJIBKO MPaBUIIbHBIN OTBET Ha BOMPOC O€3 MOSICHEHUS.

- [IpuBeneHo mpaBUIBbHOE MOSICHEHUE, HO ITPABUJIBHBIN OTBET HA BOIIPOC JIaH JIUIIb
Y4aCTUYHO, TM00 OTBET B IBHOM BUJIE OTCYTCTBYET.




- JlaH npaBUJIbHBINA OTBET Ha BOIIPOC, HO B TIOSICHEHHMH UMEETCS HETOUHOCTh
0 6anu10B: Bee ciryyan pemeHust, KOTOpbIe He COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHSIM BBICTABICHHS OLICHOK B 1 min 2 Gana

5 1 Bonpoc: 1 6asr: [IpuBeneHb! NpaBUIIbHBIC PACCYKICHUS, HEOOXOIUMBIC TS
OTBETa Ha MEePBBIi BOMPOC 3a7auul (IIPaBUIBHO 3aMMCAHBI (PU3MYECKHE 3aKOHBI U
dhopmyrsl (B TaHHOM ciiydae: ghopmyna 0is pacuéma conpomusieHus
YUTUHOPUHECKO20 NPOBOOHUKA); TIPOBEIICHBI HY)KHBIC MATEMaTUYCCKUE
npeoOpa3oBaHusl), U TIOTyYEH BEPHBINA YHCICHHBIA OTBET.

2 Bompoc: 1 6as: [IpuBeneHsl MpaBUIbHBIE PACCYKICHHS, HEOOXOIUMBIE IS
OTBETa Ha BTOPOM BOIPOC 331a4M (IPaBUIBHO 3aNMCaHbl (DU3UYCCKHE 3aKOHBI U
bopmyiibl (B JAHHOM ciiydae: 3akoH [[ocoyns — Jlenya); IpOBEICHBI HY)KHBIC
MaTeMaTHYeCKUe TPeoOpa3oBaHusl), ¥ MOJIy4YSH BEPHBIA YUCICHHBIA OTBET

3 Bonpoc: 1 6amn: [IpuBeneHs! npaBUIIbHBIC PACCYXKICHUS, HEOOXOAMMBIE IS
OTBETa Ha TPETHI BOIPOC 33a7auu (IIPABHIBHO 3aITUCAHbl (PU3MUECKUE 3aKOHBI U
(dbopMyItbl (B JTaHHOM CiTy4ae: ¢popmyna 0 C853U KOIU4eCmsd meniomol,
VOenbHOU MenI0EMKOCMU, MACChl BeUWecmsd U PA3HOCMU MeMnepamyp;,
Gopmyna 0ns cea3u Koauuecmaa meniomsl, YOeibHOU Meniomol NiasleHus

U MAccovl 8ewecmsa, ypasHenue meniogo2o bananca; gopmyna ons KIIJ);
IIPOBEJICHBI HY)KHbIE MAaTEMaTUYECKHE TPeoOpa3oBaHUs)

1 6an: [losryueH BepHbBIN YMCIICHHBIA OTBET HA TPETHIA BOIPOC 33]1auH.

6 1 6ann: 3amanue cuuTACTCS BBHITTIOJIHEHHBIM BEPHO, €CIIN 00YJarOIIUICs il
BEPHBIN OTBET.
7 2 6anna: [lpuBenéH MOTHOCTHIO MPABUIIHHBINA OTBET HA BOMPOC, U TAHO

NPaBUIILHOE TTOSICHEHHE.
1 6asu1: B pemennu uMeeTcst OAWH UM HECKOJIBKO U3 CIIEAYIOIIUX HEIOCTATKOB:

- [IpuBeiéH TOMBKO MPABHIIBHBIA OTBET HA BONPOC 0€3 MOSCHEHUS.

- [IpuBeneHo MpaBUIIBHOE MOSICHEHUE, HO MTPABUIIBHBIN OTBET HA BOIIPOC JIaH JIUIIb
YaCTUYHO, JTM0O0 OTBET B IBHOM BHUJIE OTCYTCTBYET.

- JlaH ipaBUIIBHBIN OTBET HA BOIIPOC, HO B MOSICHEHUH UMEETCS HETOYHOCTh

0 6an0B: Bee cimyyan penieHust, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KPUTEPHSIM BBICTABIICHHS OIIEHOK B 1 wutn 2 Gana

8 1 6ann: 3ananue cuuTaeTcs BHIIOJIHEHHBIM BEPHO, €CIIM 00yJaromuiics nai
BEpHBII OTBET.

MaxkcruMapHBIA IEPBUYHBIA 0aJl 32 BBIMOJTHEHHE paboTsl — 13.
OtmeTKa 1o nATHOATEHOM Kane | «2» | «3» | «4» «S»

[TepBuunbIe OaUIbI 0-4 | 5-7 | 8-10 | 11-13

9 KJIACC
Ha BrinonHenue paboTbl OTBOAUTCS OAUH ypok. Pabota coctout u3 8 3aganuii. [Ipu
BBINIOJIHEHUU PabOThl MOYXHO TOJI30BATHCSl HEMPOTPAMMHUPYEMBIM KaJbKYISTOPOM.
[Ipu BbIMOTHEHUU PabOTHI HE pa3pelIaeTCcsl MOJIb30BaThCs YUYEOHMKaMH, pabouMMu
TETpaasiMH, CIIPABOYHUKAMH.

IIpoBepsieMble 3JIEMEHTBI COJIEPKAHUS

Ne Conep:xkanue
3ajaHus
1 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema oTcuéra.

OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. PaBHOMEpHOE NTPSAMOIMHEIHOE
nBrkeHne. HepaBHoMepHOe npsAMonuHEnHoe nBkeHne. CpeHssi 1 MTHOBEHHAs!
CKOPOCTH TeJla TP HEPABHOMEPHOM JBUKEHUU. Y CKOpeHHUE. PaBHOYCKOpEHHOE




npsMosinHeitHoe Bruxenne. CBoboaHoe nagenue. OnbiTel [anunes. PaBHomepHoe
JBIKEHUE 110 OKPYXHOCTH. [lepros u yactoTa oOpamienus. JInHeiHas u yriioBas
CKOpOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

2 [TepBriii 3axkon HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon HeroToHa.
[Tpuniun cynepno3uuuu cui. Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia
TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUS IMOKOs, Apyrue Bujbl TpeHus. Cuia TAKECTH U
3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOPEHUE CBOOOIHOTO MajieHus. J|BIKEHUE IIaHEeT
Bokpyr Connua. [lepBas kocMuyeckasi ckopoctb. HeBecoMocTh U mieperpys3Kku.

3 Nmnynbc Tena. M3meHenue wummnynbca. Mmnynbe cuibl. 3aKkOH COXpaHEHHUS
umnynbca. PeaktuBHoe nBmkeHue. Mexanuueckas padora u MomHocTs. Pabora cun
TSOKECTH, YIpyroctd, TpeHus. CBs3b dHeprum u padoThl. [loTeHImManbHas YHEPrus
Tena, MOAHATOrO HaJa MOBEPXHOCThIO 3eMud. lloTeHuumanbHas SHEprus CKaroi
npyxunbl. Kunernueckass sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH
COXPAHEHHUS MEXaHUUYECKOI SHEPTUH.

4 Konebarenbnoe nBwkeHue. OCHOBHBIE XapaKTEpPUCTUKU KoJeOaHUWl: MepHo/,
4acToTa, aMIUIMTyJa. MaremaTHdecKuid M TNpYyKUHHbIA MasTHUKU. [IpeBpamienue
SHEPrUU MpHU KoyieOaTeNbHOM JIBIDKEHUU. 3aTyxaromue kojebaHus. BuiHyxaeHHbIE
koneOanusi. Pe3zonanc. Mexannueckue BOJHBL. (CBOWCTBA MEXAaHWYECKHUX BOJIH.
[IponosibHBIE ¥ TONIEPEYHBIE BOJHBI. [[11MHA BOJHBI U CKOPOCTh €€ pacipOCTPaHEHUS.
MexaHnnyeckue BOJHBI B TBEPIOM Tele, CEUCMHYECKUE BOJHBL. 3BYK. ['pOMKOCTH
3ByKa U BbicOoTa ToHA. OTpaxkeHue 3ByKa. IH(Qpa3ByKk U yIbTpa3BYyK.

5 DNEeKTPOMarHuTHOE MoJie. DJICKTPOMArHuTHbIC BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BoyiH. [lIkama aeKTpOMarHuTHBIX BOJH. VICTHOJIB30BaHUE DIIEKTPOMATrHUTHBIX BOJIH
JUISL COTOBOM CBSI3H. DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiaHOBBIE
CBOMCTBA CBETA.

6 JlyueBast monens ceera. Mcrounuku ceta. [IpsmonnHeliHOE pacipoCTpaHEHUE CBETA.
3armennsa Connua u Jlynsl. Otpaxkenne cera. [lnockoe 3epkano. 3aKkoH OTpaXXeHUs
ceeta. IIpenomnenue cBera. 3akoH mpenomsieHus cBeTta. llomHoe BHyTpeHHee
oTpakeHue cBeTa. Vcronb3oBaHNe MOJHOTO BHYTPEHHETO OTPA’KEHUSI B ONTUYECKUX

CBETOBOJAX.
7 JIunza. Xon nmydeil B nmH3e. Onrtuyeckas cuctema (oToammapara, MUKpOCKona U
Teneckona. ['a3 kak ontudeckasi cucreMa. bim3opykocTs U JalbHO30PKOCTb.

8 OneiTel  Pesepdopna u mumanerapHas mozaens artoMa. Mogens atoma bopa.

Hcnyckanne u morionieHue cBera aroMoM. KBaHTel. JIMHeH4aTsle CIIEKTPBI.
PagnoaktuBHOCTh. Anbda-, 6eta- U ramMma-uzinydeHus. CTpoeHHe aTOMHOIO sJpa.
Hyknonnas mopens atomHoro sapa. M3sorombl. PagunoakThBHBIE NpEBpaICHUS.
[Tepuon nonypacnaaa aTOMHBIX SIIEP.

JleMoO-BapHaHT NMPOMEKYTOYHOM aTTecTanuu no ¢pusuke 9 kiace
Nel KamMA3 nBmkercs Mo TIaBHOW JOPOre M HA y4acTKE JOPOTM C OrPAHUYECHUEM
CKOPOCTU JBUXKETCS PAaBHOMEPHO W MPSIMOJIMHEMHO, COOJI0asi CKOPOCTHOM PEXKUM.
JlocTurHyB mniepekpecTka (KOHEL OrpaHWYeHUsi CKOpPOCTH), MalllMHA HayuHAeT
YCKOPSATHCS CeAYIOMMIM 00pa3om: 3a 4 ¢ mpoxoauT 60 M, a motoM 3a 5 ¢ — 120 m.
C TOYHOCTBIO J10 IECSATHIX ONPEIEIIN:
a) Ha4aJIbHYI0 CKOPOCTh I'PY30BHKa, 0) YCKOpEHHE IPy30BHKa
Ne2 JIpe MammHbBI COCIUHEHBI MEXAY C000i TpocoMm, KOA(POUIIMEHT YNPYrocTh
kotoporo paBed 150 kH/m, u nBuratorcst paBaoyckopento (1,1 M/c?) mo rmagkomy




JOPOKHOMY TOKpBITHIO. Haliu BenwuuHy yJUIMHEHUST TPOCa MPU TaKOM JIBHKCHUH,
eclim Macca OyKCHpyeMOM MamuHb! 1,5 T.

Ne3 Baron maccoi 26 T ABHIKETCS CO CKOPOCThIO 7 wm/c, BCTpedaeT Ha CBOEM IIyTH
cTosIyo miargopmy maccor 16 T u cuersercs ¢ Hel. C KaKoil CKOPOCTBHIO MOCTe
ATOTO OHU HAYHYT JIBUTAThCA?

Ne4 I'py3 maccoil 5 Kr mojBelieH K mpyxuHe ¢ kéctkoctbio 19 H/m. Omnpenenu
MIePUOJI U YacTOTy KojiebaHui Takoro MastHuka. [Ipu pacuérax npumu n=3,14.

Ne§ Ormpenenu 3MeKTPOEMKOCTh KOHJIEHCATOPA, €CJIHM HANPSIKEHUE MEXIY €ro
o6knaakamu U= 10B, a ero 3apsan g=3-10"4 Kun.

Ne6 Ha nmoBepxHOCTh NIPaBUJIBHOM TPEYTrOIbHON MPHU3MBI MAJaeT JIyd CBETa TakK, Kak
n3o0paxkeHo Ha pucyHke. Ompenenn IOKa3aTedb MPEIOMJICHUS BeIeCTBa, U3
KOTOPOTO M3rOTOBJICHA TIPU3Ma, €CJIU Yroji MpeJoMJICHHUsS Jiyda IMPU BBIXOJIEC U3
npu3MslI 3 TakoB, uto sinf3=0,87.
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Ne7 Hatimu goxycHOE paccTOsSHHUE JIYIbI (C TOYHOCTBIO JIO CAHTHMETpPA), €CIM €€
onThyeckas cuiia pasHa D=4,4 norp.
Ne8 Kakoif m3otonm o0pa3yeTcs Imocie JBYX [-pacmajoB M OJHOTO O-pacrajga M3

232
u3zorona “9oTh?

CucTremMa oleHMBAHUSA BbINOJHEHUS OTAEJIbHBIX 3aJaHUl M pa00THI B LEJIOM
Kaxnoe 3amanue onienuBaeTcs B 3 Oamna:

1 Gann — 1aH BepHBIN OTBET HA 33/1aHKE, HO HE MPUBEICHO €r0 PEIICHHUE.

2 Oania — JaH BEpHBIM OTBET HA 3aJlaHUE, B €0 PEIICHUU €CTh HEJIOUETHI.
3 Ganna — AaH BEpHBINA OTBET Ha 3aJJaHUE U €ro UCUEPIbIBAIOIIEE PELICHUE.
MakcumanbHbIN TEPBUYHBIN 0aJuT 32 BRIMOJHEHUE PaOOThI — 24.

OTtMmeTKa 1Mo mATHOAIUIbHOM HIKame | «2» | «3» | «4» «S5»
IlepBruyHBIE OaIbI 0-7 | 8-12 | 13-17 | 18-24




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJIS YYEHUKA

» ®usuka, 7 xnacc/ [leppimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «3/1aTe€nbCTBO «DK3aMEH»

» ®usuka, 8 xnacc/ [leppimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBenieHue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrauk E.M., O611ecTBoO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe o61ecTBo «3maTenscTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

®uszuka. Peanuzanus tpedosannii ®I'OC ocHOBHOTO 00111€r0 00pa30BaHUS:
MmeToamueckoe mocoodue mist yunurens / A. 0. [lentun; nox pex. I'. C. KoBanesoi.
M.: ®I'bHY «MHcTuTyT cTpateruu passutus oopazoBanusi PAO», 2022. 53 c.: .

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) Most mikona (https://myschool.edu.ru/)

2) SAKnacc (https://www.yaklass.ru/)



https://myschool.edu.ru/
https://www.yaklass.ru/

Mpuioxenune
@®opmbl yuyeTa padoyeii NporpaMMbl BOCIIMTAHUSA

Peanu3zanusi IIKONBHBIMM [€JaroraMd BOCIUTATENBHOIO MOTEHIMANa YpoKa Mpeiroaraer
11390 11(EH

-OpraHu3anuo paboTsl ¢ AETbMHU Kak B o(piaiiH, Tak U OHJIAlH dopMarTe;

-YCTAaHOBJICHUE  JOBEPUTEIbHBIX OTHOLIEHMH MEXIy YyUYUTEIIEeM M €ro  Yy4eHHKaMy,
CHOCOOCTBYIOUIMX IMO3UTUBHOMY BOCHPUATHIO YYaIUMHUCS TpeOOBaHMM U MPOCHO  y4dUTels,
MPUBJICUCHUIO X BHUMAHHUA K 00CYKIaeMoil Ha ypoke HH(OpMaIuy, akTHBU3AIMK UX MMO3HABATEIbHOMN
NesITeNIbHOCTH;

-MOOYXICHHE IIKOJLHUKOB COONIONATh HA YpPOKE OOMICTPUHSATHIE HOPMBI MOBEACHHS, MPaBHIIA
oOIeHnss co CTapmuMH (YYUTEIIMH) HW CBEPCTHUKAMHM (IIKOJIbHUKAMH), TPUHLHUIBI y4eOHOM
JUCLMIUIMHBl U CaMOOpraHW3aluy, COIVIacHO YcTaBa HIKoJbl, [IpaBuiiaM BHYTpeHHEro pacnopsijaka
LIKOJIBI,

- HCIIOJIb30BAaHME BOCHUTATEIBHBIX BO3MOXKHOCTEH CoOAep)KaHUs y4eOHOTO NpeaMera depes
JEMOHCTPALIMIO  JETSIM  MPUMEPOB  OTBETCTBEHHOI'O, TIPaKJAHCKOTO  MMOBEACHUS, MPOSBICHUS
YeJI0BEKOIIOO0MS ¥ 10OpOCEpIeUHOCTH, Yepe3 MoI00P COOTBETCTBYIOMIMX TEKCTOB JUIsl YTSHHUS, 3a7a4 JIJIs
pelIeHus, KeHCOB U TUCKYCCHIA;

-IPUMEHEHHUE Ha YPOKE MHTEPAKTHBHBIX ()OPM pabOTHI YUAIIHXCS: HHTEIUICKTYAIbHBIX U
BUKTOPHUHBI, TECTUPOBAHME, KEWUCHI, CTUMYIUPYIOLIUX I1O3HABATEIbHYI0O MOTHBAIUIO IIKOJIbHUKOB;
IMCKYCCHIA, KOTOPBIE JAIOT YYAIIUMCS BO3MOXKHOCTh HPUOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOTO
JMaNiora; TPYIIoBOM paboThl Uiy paboThl B Mapax, KOTOPHIE y4aT IIKOJIbHUKOB KOMaHIHOW paboTe u
B3alMOJICHCTBUIO C IPYTUMH JIE€TbMU;

-IIpUMEHEHHUE Pa3INYHbIX (OPM ypOKa: OJIUMIIUAJGI, 3aHUMATENIbHBIE YPOKH U MSATUMHHYTKH,
YpOK - JefoBas Wrpa, YpPOK — IIyTELIECTBUE, YPOK MacTep-Kiacc, YpPOK-HCCIEIOBaHUE U Jp.
Y4eOHo- pa3BiekaTenbHble Meponpuatus (KoHKype- urpa «lIpeamerHslii kpoccBopa», TypHup «CBos
Urpa», BUKTOPUHBL, JINTEPATYpHAsk KOMIIO3ULUS, KOHKYPC ra3eT U PUCYHKOB, SKCKYPCHS U JIp.);

-BKJIIOYEHHE B YPOK UTPOBBIX MPOILEIYP, KOTOPbIE MOMOTalOT MOAJEPKaTh MOTUBALIMIO JAETEeU K
MOJIYYEHUIO 3HAHUM, HaJaKWBAHWUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIICHHWH B Kjacce, MOMOTaroT
YCTAaHOBJICHUIO J00pO’KeIaTeNbHOW aTMocdepbl BO BpeMs YpOKa;  MHTEIUIEKTYyaJdbHBIX WP,
CTUMYJIUPYIOIINX MO3HABATEJIIbHYI0  MOTHBALIMIO HIKOJBHUKOB. [IpuMeHeHne TexHoJIOoruu
reiMuuKalui:  KBECTbl,  HMIPa-IPOBOKAIMsA,  UIPa-dKCIIEPUMEHT,  WIrpa-JEMOHCTpalus, HIrpa-
COCTSI3aHHUE;

-opranuzanus medcTsa MOTUBUPOBAHHBIX M SPYAUPOBAHHBIX YYAIIUXCS HAJ UX HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKaMHM, JAlOIIero MIKOJbHHUKAM COLIMAIbHO 3HAYMMBIM OMNBIT COTPYAHUYECTBA U B3aMMHOMN
IIOMOLIY;

-UHULIMMPOBAHUE W TOJJEPKKA MCCIEI0BATEIbCKOW JESITENbHOCTH IIKOJBHUKOB B paMKax
peanu3ai UMU UHIUBUAYATbHBIX M TPYIIOBBIX UCCIE0BATENIBCKUX POEKTOB, IMOMOTraeT mpuodpectu
HAaBbIK CAMOCTOSITENIbHOTO PELIECHUS] TEOPETUUECKOHN MPoOIeMbl, 0POPMIIEHHSI COOCTBEHHBIX UJIeH, HABBIK
YBKUTEIBHOI'O OTHOILIEHUS K UyKUM HesM, 0QOpMIIEHHBIM B paboTax APYrux UccienoBaTesei, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS IEPE]] ayJUTOPHEN, apryMEHTUPOBAHUS U OTCTaWBAHUS CBOEH TOUKH 3pPEHUS;

- co3gaHue TMOKOM ¥ OTKpPBITOM cpenbl OOy4eHMS M BOCHUTAHUSA C HCIHOJIb30BAHUEM
raJKETOB, OTKPBITHIX 00pa30BaTENIbHBIX PECYPCOB, CUCTEM YIPABIECHHUS IO3BOJIIET CO3/IaTh YCJIOBHUSA
s peanuzanuu  npoBosrinameHHbix FOHECKO Begymumx npunimmnoB obpazoBanus XXI Beka:
«o0pa3oBaHue I BCEX», «0O0pa3oBaHWE Yepe3 BCIO JKM3HBY», 0Opa30BaHME «BCET/a, BE3/Ie W B J000E
BpeMs». Y 0OydaroUIMXCsi pa3BHBAIOTCS HABBIKM COTPYJHHYECTBA, KOMMYHUKAIIUH, COILMAIBHOMN
OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTUYECKU MBICIHUTD, OMIEPATUBHO U KAYECTBEHHO peliaTh MpoOIeMbl;
BOCIIMTBIBAETCS IIEHHOCTHOE OTHOLIEHHUE K MUPY.



