MyHUIMITansHOEe aBTOHOMHOE 00Ieo0pa3oBarenbHoe yupexaeane «Cpemnasas obmeodpazoBaTelbHas ImKojga Ne
15 (MAOY COII Ne 15) mepenmenoBano B [lepBoypambckoe MyHHIHNAIFHOE aBTOHOMHOE
obmmeobpazoBarensHoe yupexnaeHne «Cpemsss oOmeoOpasoBatenbHas mkoida Ne 15 mmenn E.M. I'pummyna
(IIMAOY «COMI Ne 15»). ITocTtaHoBIeHHEe AIMHHHACTpAINH Topoackoro okpyra IlepBoypambsck ot 26.12.23 Ne
3565. Ha ocHoBanmm mpukasza aupekropa mkoimsl oT 26.01.24 Ne 27 TIMAOY «COII Ne 15» sBmsercs
npaBonpeeMHnkoM MAOQOY COII Ne 15. Hacrosimuii JTOKanbHBI HOPMATHBHBIM AaKT INKOJIBI SIBIISICTCS
nerctByromuM 11 [IMAOY COL Ne 15

MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MyHuIIMNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpesKIeHne
«Cpennsis 001meodpasoBarebHas mkoJaa Ne 15
ropoackoi okpyr Ilepsoypasbck

Copnep:xaHue COOTBETCTBYET
benepanbHON pabouelt mporpamMmme 1o Gpu3nuke

PABOYASA ITPOT'PAMMA
yuyeOHoro npeamera «®@usuka. bazoBbiil ypoBeHb»

11 oOyJaromuxcs 7 — 9 Ki1accoB



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npenmera «Pu3nKa.

Cogepxanue  mporpaMMmbl 1O  (U3WKe ~ HampaBleHO  HAa  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIUXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JESTEIIbBHOCTHOW OCHOBE. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METampeMETHBIM  pe3yibTaraM  OOydYeHHs, a  TakkKe  MCEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4eOHOro mMaTrepualia o rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCJIEIOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS TPEIMETHOIO COJCPKaHMS U Yy4€Te€ BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.

[Tporpamma no usuke pazpaboTaHa ¢ HENTbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIIO
B CO3aHUU pabouell MPorpaMMBbI 10 y4eOHOMY MPEIMETY.

du3znKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHO-HAYYHBIX YUCOHBIX TIPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, TMPeNoCTaBiseT HaumOojee sSCHble O00pas3lbl MPUMEHEHHs HAyYHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
cocToUT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHON TpaMOTHOCTH M HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

. Hay4YHO OOBSCHSTH SIBJICHUS,

° OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAy4YHOTI'O UCCIICAOBAHUA,
° HHTCPHIPECTUPOBATL JAHHBIC M HMCIIOJB30BATh HAYUYHBIC AOKA3aTCJIbCTBA JIA IOJTYUYCHUSA
BBIBOJIOB.

[lenn u3yuyeHus (U3NKUA HAa ypOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHHS ONpPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011€00pa3oBaTEeNbHbIE MPOrPaMMBL,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocseuieHusi Poccuiickoit denepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henun nzyvyenus pU3NKH:

. proOpeTeHNe HHTEpeca U CTPEMIICHHUS 00yJarOIINXCS K HAyTHOMY H3YYCHHUIO TTPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

. pa3BUTHE TPEACTAaBICHHH O HAy9HOM METOAE TO3HaHUS ©  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBJICHHSIM;

. (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTaTa MU3yUeHHs] OCHOB CTPOCHHSI
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

. (dbopMHUpoBaHHE TPENCTABICHUNA O PO (DU3HMKH IS Pa3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE TIPENCTaBICHUM O BO3MOXKHBIX cdepax Oyaymiedl mnpodeccuoHaabHOM

NESTEIIbHOCTH, CBSI3aHHOW C (U3MKOM, MOJArOTOBKA K JdajbHEHIIeMy OOyYeHHI0O B 3TOM
HaIlpaBJICHUU.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecleunBaeTCs PELICHUEM CIISAYIOLINX 3a]a4:

. npuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHX, TETIJIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne yMEHUH  ONUCHIBATh W OOBACHATH  (PU3MUYECKHE  SIBJICHUSA C
UCIIOJIb30BAaHUEM TIOTYYCHHbIX 3HAHUI;

. OCBOCHHE METO/IOB pEIICHUS TPOCTEHINNX pacdE€THBIX 3aJad C HCIOJIb30BAHUEM
Gu3HYECKUX MOJIENICH, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUN HAOIIOAATh IPUPOIHBIC SIBICHUS M BBIOIHATH ONBITHI, JJAOOPATOPHBIE
pPabOTHI M HKCIIEPUMEHTAILHBIC HCCIICIOBAHUS C MCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX TIPHOOPOB;

. OCBOCHHE TNPHUEMOB paboOThl ¢ WHpOpManuel (GU3MUECKOro COAepKaHus, BKIIOYAst

MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKCHMSIX (DU3MKM, aHaIU3 U KPUTUYECKOE OLICHWBAaHUE
uH(popMaLuu;
. 3HaKOMCTBO cO cepaMu podheCcCUOHATBHON AESITeTbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKCHUSIX (DU3HUCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ad0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIA XapakTep, yUUTENb JIelaeT BbIOOp MpoBeneHUs 1a00paTOpHBIX PadoT U
OIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00YyJarOIUXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usndeckux BenuunH. Dusnyeckue MNpHOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJI TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEpKE TIHMOTEe3, OObsACHEHHE HalmogaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeII0OBbIE, INEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusunueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUoopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenune TemmepaTypbl IMpH IMOMOLIM UJAKOCTHOTO TEpMOMETpa M JaTuuKa
TEMIEPATYpPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh MOJIETA ILIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOM.
bpoyHnoBckoe papmxkenue, anddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOCHHE Ta30B, JHKUAKOCTEH M TBEPIBIX
(kpucTaminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSTHUNA
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HalGmionenue siBieHUH, OOBICHSIOMMXCS NMPUTSHKEHUEM MU OTTAJKMBAaHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOTIb30BaHUEM (oTorpaduit).

2. OnbIThl IO HAOIOICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO0 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTb.
Cpenssist cKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH 1 BpEMEHH JBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojencTBus Tten. Cuia ymnpyroctd U 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
Habumronenre n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHME Macc MO B3aUMOJCHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUA OpycKa WM MIapHKa [0 HaKIOHHOU
IIJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMaiiii) Mpy>KUHbl OT
MPUIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUIAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MammHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepenue atMocepHOro naBleHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJCHUS Ta3a OT TEMIIEPaTyphl.

[lepenaya naBneHUs KUIKOCTHIO U TA30M.

Coo0mraronmecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBue MaBaHMs TeN: IUIABAHME WM TOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJie OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNO, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CWIbI, JCUCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JTEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOIN B KUAKOCTh YaCTU TeJia U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IrPY30I0ABbEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI nmpocTbix Mmexanu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanunveckas sHepruss. KuHermueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue pabOTBl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tela IIO0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TOJIOKEHUN
MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CMmauMBaHWEe W KamWUIIpHBIE sBIEHUs. TeruioBoe
pacUIMpEeHHe U CKaTue.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TeIIOMPOBOAHOCTh, KOHBEKIINS, U3ITYICHHE.

KonuuecTBo TEmIOTHL. YenbHas TEMIOEMKOCTh BelecTBa. TemmooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro Oamanca. IlnaBneHwe W OTBepAeBaHHE KPUCTATUIMUECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue W KoHneHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBurateneir KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIH U 3alIUTa OKpY>Karouei cpeibl.

3aKOH COXpaHEeHHsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIECcCaXx.

Hemoncmpavyuu.



Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre naBlieHUs Ta3a Mpu N3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxaxkJIeHue MpU COBEPILICHUU PabOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. Habmoienue xunenus.
. Habnronenue noctossHCTBa TEMIEPATypPhI IIPHU TUIABJICHHUH.
13. Mojenu TeIIOBLIX ABUTaTENEH.
Jlabopamopnusie pabomot u onvimel.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKECHMUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE MINPUIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUSI BO3JyXa OT €ro oOnéMa u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHue n3MeHEHUs: BHYTPEHHEW DHEPrUU Tejla B PE3yJIbTaTe TeIuionepeaadyn 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOpsiYeld BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpU TEIUIOOOMEHE C

HarpeThIM METAIINYECKUM LHJIMHAPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

OnexkTpusanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneicTBhE 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEITUYUHBI
3apsAIOB U PACCTOSTHHS MEXTY TEIIAMH ).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurtenu snexTtpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuid 3apsa. CtpoeHue
aroMa. [IpOBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsiaa.

ONEKTPUUYECKUI TOK. YCIOBUS CYHIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHSI DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIJIeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
MpPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma A ydacTka IElu.
[TocnenoBarenbHOE M MapauIeIbHOE COETUHEHUE IPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3MEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JleHna. DneKTpudecKue emnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbIKaHHeE.

ITocrossHHBIE MarHuThl. B3aMMOAENCTBHE NOCTOSHHBIX MAarHUTOB. MAarHuTHOE IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOeE mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
JNIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JJIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa posa seKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBHE 3IEKTPOCKOIIA.
DneKTpocTaTHuecKas HHIYKIIHS.
3aKOH COXpaHEHMsI AJEKTPUUECKUX 3apsI0B.
[TpOBOAHMKY U TUIIEKTPUKHU.
MopnenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOIO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JleicTBHS STEKTPUUECKOT0 TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. U3Mepenue 31eKTpUYeCKOro HaMpsKEHUs] BOTBTMETPOM.
. Peoctar 1 MarazuH conpoTHBIICHUH.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/ieJIeHHUs TOJIFOCOB MArHUTA.
. MozenvpoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHUs] UHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHUKHOBEHHUSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI MO HAOTIOIEHUIO NIEKTPU3ALIMHN TNl UHAYKIIUEH U TIPU COPUKOCHOBEHUH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH NN MOCTOSHHOTO TOKA.
W3mepenrie u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS
pe3ucTopa U HaINpsHKEHUs Ha PE3UCTOPE.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BJIEKTPUUYECKOTO  CONMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUeHHS U MaTepuara.
8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUH NpPU IOCIIENOBATEILHOM COEIWHEHUU
JIByX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHre MOIIHOCTH 3JEKTPUYECKOT0 TOKA, BBIIEISIEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUYKY, OT HaIpsKEHUs
Ha He.
13. Onpenenenue KIIJ] HarpeBaTens.
14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBHSI TOCTOSIHHBIX MarHUTOB.
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15. VI3yyeHne MarHMTHOTO TIOJSl TOCTOSIHHBIX MAarHUTOB TpU WX OOBEIUHEHUU U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, AEMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS KaTYLIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA W HAIIPABJICHUs TOKA B KaTyILKE.

18. M3y4eHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboTbl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
VU3MECHEHUN 3HAYEHUs U HallpaBJICHUs NHIYKIMOHHOTO TOKa.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEHHOe ABmkenne. CBoboaHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. [lepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akoH Herotona. Bropoii 3akon Hprorona. Tpetuit 3akon Herorona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJB)KEHHUS, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIO MaJeHus.
JBuxenne 1aHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTh. Heecomocts u
[epEerpys3KHu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3smenenne umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUXKECHUE.

Mexannueckass paboTa U MOUIHOCTh. Pabota cui TspKecTH, ynmpyroctu, TpeHus. CBsi3b
Hepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroi npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON PHEPTHH.

Hemoncmpayuu.

1. HalmroneHne MEeXaHn4eCKOTo JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUW JBHKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHMUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

Habmoienne MexaHUu4ecKux sIBJICHUN, MPOUCXOSIINX B cucteme orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHUCUMOCTbH YCKOPEHHS T€Ia OT MAcChl Tejla U ACHCTBYIONIEH Ha HETO CUJIBI.
Habmionenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJI.

W3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

10 Ilepenaya uMIrynbca Ipyu B3aUMOJAEHCTBUU TEIL.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOICHCTBUH TEJI.
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12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOICHCTBHH.

14. Habmro/ieHue peakTUBHOI'O JIBU)KEHUS.

15. CoxpaHeHue MeXaHU4YEeCKOW YHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPH IBUKEHUU TeJla MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpyupoBaHuE TpakTa Uil pa3roHa W JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHUS
HIapUKA WM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHKCHHS IApHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla NPU PAaBHOYCKOPEHHOM JIBHXKEHHMM I10 HAKJIOHHOU
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIXKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOI
CKOPOCTH IIyTH OTHOCSTCSI KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHUSI.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

9. OmnpeneneHue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Tejla 110

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenienenne pabOTHl CHIIBI YNPYTOCTH TNPH MOABEME TIpy3a C HCHOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3y4yeHne 3aKOHa COXPaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIOAHUM: MepHoA, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXxaHN4eCKUX BOJIH. [IpoosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYyK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmionenne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

Pacnipoctpanenue npooabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

JIaﬁopamopubw pabdomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M NEPHOA KOJICOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezneneHue 4acTOThI U MEepHOa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH IEpHOJAA KOJEOAHWH IMOABEUICHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HHUTH, OT
Macchl Ipy3a.
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6. OnbIThl, JEMOHCTPUPYIOIIHME 33aBUCUMOCTh IMEpuojia KoJeOaHWW MPYKHUHHOTO
MasTHUKA OT MACChI I'Py3a U KECTKOCTU IIPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgea 10. DiekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblEe BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolCTBa NEKTPOMATHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3gen 11. CBeToBELI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cpeta. [IpsAMosiMHENHOE paclpOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)KeHUs CBETA.
[Tpenominienue cBera. 3akoH npejaomiieHus cBeta. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmm3ze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucreMa. biim30opykocTs U JalIbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX I[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tonryuenue n300paxeHU ¢ TOMOIIBIO JINH3.
. Ilpuniun neiictBus ¢oToanmapara, MUKPOCKOIA M TEJIECKOTIA.
10. Mopens riasza.
11. PaznokeHue 6emoro cBeTa B CIEKT).
12. [ToryueHnue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPaXEHHsI CBETOBOTO JIyda OT yTIJjia Ma/ieHusl.
2. HzyueHue xapakTepUCTHK MU300pakeHUs MpeMeTa B IIIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIjla NaJcHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tony4yeHnue n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKYCHOTO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3bI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJAECHHUU dYepe3 LIBETOBBIC
(GUIBTPEI.
Pa3zpnen 12. KBanTOBBIC SABJICHUS.
OmnsiThl Pesepdopna u mnanerapHas mozaens aroma. Monens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.
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PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamienus. Ilepuon
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHMs 3aps0BOI0 U MAacCOBOIO YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U MOIJIOIIEHNUS.

CrHieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHUH.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHILBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpeAHAa3HAYeH M CUCTeMaTU3aluud U
00001IeH!sT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUT
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1t 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJIS pPEAIN3YIOTCI M CHUCTEMAaTU3HPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOECHHME HAyYHBIX METOJIOB HCCIIEJIOBAHMS SIBICHUW MPUPOJbl U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTepP JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4yTO 00yUaroluecs BBIMOIHSIIOT 33aHtsl, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpY’KaroIIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/bI UCCIENOBaHUS (PU3UUECKUX SBICHUHM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO MCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUHU.

DU R WN e



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

— MposBJICHHE UHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHHMCKOM (hnuznyeckoi
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM POCCHMCKHUX YUEHBIX --(PHU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHMH OOIIECTBEHHO 3HAUYUMBIX U ITHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTUKEHUN (PU3UKY;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCHPUATHE ACTETHUECKUX KauyecTB (PU3MYECKOM HAyKH: €€ TapMOHMYHOTO MOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHME IIEHHOCTH (U3MYECKOH HayKM KaK MOIIHOTO MHCTPYMEHTa IMO3HaHWS MUpA,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIAIOIIEH KYIbTYpBbI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LEHHOCTH Oe30MmacHoro o0pas3a *H3HH B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO TIIOBEIECHUS Ha TpaHCIOpTe, Ha J0oporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

— c(OpMHPOBAHHOCTh HaBbIKa peeKcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TAaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

— aKTUBHOE y4acTHE B pEIIEHUM MPAKTHMUYECKUX 33/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHe (PU3MYECKUX 3HAHWM N7 peleHus 3agad B o0JacTu
OKpY’KaIoIllel Cpenibl, MNIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
JUISl OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHAIOMMMCSH YCJIOBUAM COLMAJIBLHON M IPUPOIHOM CPeabI:

— TOTpPeOHOCTh BO B3aUMOJCHCTBUM TpU BBIOJHEHMH HCCIEIOBAHMA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO AEATEIbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWU, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATUS, TUTNOTE3bl 0 (PU3NYECKUX 00BEKTAX U SIBICHUSX;

— 0CO3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pr3mKw;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHUE aHAIM3UPOBATh U BBIABIATH B3AaUMOCBS3H MIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



® — OIICHKAa CBOMX JCUCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOILYIO CpENy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEAMETHBLIE PE3YJIbTATHBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCaJbHble Y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHbBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUS:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SBJICHMIA);

. yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUU, OCHOBAHUS AJIsi 00OOIICHUS U
CpaBHEHMUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEYMS B paccMaTpUBaeMbIX (pakTaxX, NaHHBIX U
HAOIIOICHUSAX,, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

. BBISBJIATh TPHUYUHHO--CIICJICTBEHHBIC CBS3W TPH H3yYCHUH (U3HYCCKHUX SBICHUN |

IMponeccoB, A€J1aTb BBIBOJbI C UCITIOJIB30BAHUCM JACAYKTUBHBIX U MHAYKTHBHBIX YM03aKJHOLI€HI/II71,
BBIJIBUTaTh TUIIOTE3BI O B3aMMOCBS3SIX (PU3NYECKUX BEIUYUH;
o CaMOCTOSITENTFHO BBIOMPATh croco0 pemieHns ydeOHOH (U3NYecKoi 3a1a4yn (CpaBHEHHE
HECKOJIBKAX BapHaHTOB PEIIECHUs, BBIOOp Hanbosiee MOAXOMAIIEr0 ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

. HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIBCKUN NHCTPYMEHT ITIO3HAHHUS,

. MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUeCKuit
HKCHEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UYECKOTO SIBICHUS;

. OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTb HH(OPMAIMIO, MOIYYEHHYIO B XOJ€
WCCJIEIOBAHNS WM DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (POpMYyJIMPOBaTH 00OOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, ONBITA, UCCIIEOBAHNUS;

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TaKKe

BBIIBUTATh MPEINOI0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undopmaunmeii:
o MPUMEHSTh PAa3IMYHBIE METONbI, MHCTPYMEHTHI W 3alpochl MpPH TOHUCKE U OTOOpe
uH(pOpPMAIIUY WK JAaHHBIX ¢ YUETOM MPEAoKEeHHOW yueOHoM (hu3ndeckoi 3a1auu;
o aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH WH(POPMAIUIO PA3ITHIHBIX
BUJIOB B (DOPM TIpe/ICTaBIICHHUS;
o CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (GOpPMYy TpPEACTaBICHUS HHPOPMAIUU U
WTIOCTPUPOBATH peliacMble 3a7a4i HECIOKHBIMU CXeMaMH, JUarpaMMaMu, UHOU rpaduxoi u
X KOMOMHAITASIMHU.

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ el CTBHUS:
. B XOJ¢ OOCYXIeHHs YYeOHOro Marepuana, pe3yJbTaToB JIA0OPATOPHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl W BBICKA3bIBaTh UJICH,
HAIlEJICHHBIC Ha PeIlIeHUEe 3a/1a4H U MOAIepKaHne OJ1aroKenaTeIbHOCTH OOIIEHUS;
o COTMOCTABJIATh CBOM CYXICHHMS C CYXIEHUSMU JPYyrUX YYaCTHMKOB JMaJIOTa,
00HapyXUBaTh Pa3INYMe U CXOJCTBO MO3UIIHIA;
o BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



o nyOJIMYHO ~ TPEACTaBIATh  pE3yJAbTaThl  BBIIOJHEHHOTO  (PM3UYECKOTO0  OMbITa
(9KCIIepUMeHTa, UCCIelI0BaHUs, IIPOEKTA);

o MOHMMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHONW paObOTHI PH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;
o OPUHUMATh IEIH COBMECTHOW JESTENbHOCTH, OpPraHU3OBHIBATH OCUCTBHA 10 €&

JOCTHKEHUIO: PacIpelieNisiTh PO, 00CYKIaTh MPOLIECCHl U PEe3yJIbTaThl COBMECTHOMN paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

. BBINOJIHATh CBOKO YacTb pabOThl, AOCTUras KaueCTBEHHOI'O pe3ysbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C APYTUMH YI€HAMH KOMAaH/IbI;
o OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO

c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:
o BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYAIUSX, TPEOYIOUUX AJIs PElICHHUS
(buznyeCcKuX 3HaAHMIA;
o OPUEHTHPOBATHCS B PA3NUYHBIX MOJAXOAAX MPHHATHS pEUIeHUH (MHIUBUIYyaIbHOE,
MPUHITHE PELICHUS B TPYIIE, MPUHATHE PEUICHUHN IPYIIIOi);
o CaMOCTOSITENIHO COCTaBJISITh aJNTOPUTM peHIeHUs (U3NYECKOH 3a7add WM TUIaHa

HCCICI0BaHUA C y‘IéTOM HMCIOIUXCA  PECYpCOB )51 COOCTBEHHBIX BO3MO)KHOCTCI71,
APTrYMCHTUPOBATH IPEAIaracMbI€ BApUAHTHL pemeHI/Iﬁ;

. JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:
. JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IiaH €€ U3MEHEHHS;
. OOBSICHATH MPUUUHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3YNIbTATOB AESITEIbHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY;
° BHOCHUTBH KOPPEKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIEC B XOJ BBIIIOJITHCHUA (1)I/ISI/I‘I€CKOF0

UCCIIIOBAaHUST WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBIIMXCS CHUTYalHi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM;

o CTaBUThH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WM AMCKYCCHHM Ha HAyYHYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

o MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MpU peleHuH (U3NYECKUX 3a7ad WId B

YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE JK€ ITPaBO JPYTOro.
IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:
o UCIIOJIb30BaTh MOHSTHA: (PU3MYECKHME U XUMHYECKHE SBJIEHUS, HaOII0JeHHE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IUHUIBI PU3NIECKUX BEJIIMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOAIHUSL  BemiecTBa (TBEpPHOE, IKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, HPSIMOJIMHEIHOE), TPaeKTOpHs, PAaBHOAEHCTBYIOIIAs CHIIA,
nedopmanus (ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;
o pasnuyath sBieHUA (Iuddy3us, TENIOBOE NBUKEHUE YACTHL BEIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JABMIKEHHE, MHEPIMs, B3aMMOJAEHCTBUE TEl, PAaBHOBECHE TBEPIBIX
TE€J C 3aKpEIUIEHHOM OCBIO BpAIECHHUs, Mepeaayda JaBICHUs TBEPABIMU TEJIaMH, )KMIKOCTAMHU U
ra3ami, aTMOC(epHOEe AaBJI€HHE, IUIABAaHUE TeJ, NPEBPALICHUS MEXaHWYECKOH SHEepruu) Io



ONMCAHHUIO HUX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
buznuecKkoe sBICHUE;

o pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXAloIleM MHUpE, B
TOM uncie (U3NUECKUe SIBICHUS B MIPUPOJIE: MPUMEPDI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B
JKUBOM W HEXUBOM IPUPOJE, ACUCTBUE CHJIBI TPEHUS B IPUPOJE U TEXHUKE, BIIMSIHUE
aTMoc(epHOro JaBlIeHUs Ha KUBOW OpPraHu3M, IUIaBaHUE pbIO, ppluaru B TeJe YeslOBeKa, MpHU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

. OIMCHIBATh M3YYECHHBIC CBOWCTBA TEJ M (PU3MUECKUE SIBIICHUS, UCTONB3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCThb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIA, MEXaHWYecKass paboTa, MOIIHOCTD, IJIEYO CHUJIbl, MOMEHT CHJIBIL,
KOA((UIMEHT TOJE3HOTO JACWCTBUS MEXAaHM3MOB, KMHETHYECKas M TMOTEHIUAlbHAs SHEPrus),
OpU OINHWCAHWW TIPABWJIBHO TPAaKTOBaTh (U3WYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HaYeHHs] U eIUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NUECKyIO BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpapUKU M3yYCHHBIX 3aBHCUMOCTEH
bu3NYECKUX BENNYHH;

o XapaKTepu30BaTh CBOWCTBA TeN, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys MpaBHiIa
CJIOKEHMSI CHJI (BJIOJIb OJJHOM MpsiMOit), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, npaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs] MEXaHUYEeCKOU
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYIHMPOBKY 3aKOHa M 3alMCBIBaTh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

o OO0BACHATH (hPU3UUECKUE SBJICHUS, IPOLIECCHl U CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATh MPUUYMHHO--CIIECTBEHHbBIE
CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JOrMUYecKUX IIAaroB ¢ ONnopoil Ha 1-2 M3y4eHHBIX CBOICTBa
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiaTb pacu€THble 3agadyd B 12 JelcTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHali3a YCJIOBMS 3aJaydl 3alUChIBAaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIWYMHBI B (OPMYJBl U MPOBOAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE /ISl PELIeHUs 3a/]ay, OLEHUBATh PEATUCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB,
B OIMCAaHUU HCCIIEOBaHUS BBIIEIATH NIPOBEPSEMOE NPEAINON0KEHNE (TUIOTE3Y), pa3indarb U
UHTEPIPETUPOBATH MMOTYYEHHBIH pe3yibTaT, HAaXOAUTh OMIMOKU B XOJ€ ONBITA, €JaTh BHIBOABI
II0 €ro pe3yJbTaTaMm;

o MIPOBOAUTH OMBITHI 10 HAOJIONEHUIO (U3NYECKUX SBICHUNA WM (U3NUYECKHX CBOWCTB
Ten: GOpMYyIUPOBATH MPOBEPSiEMbIE MPENIIOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI,

o BBITIOJIHATE MpPSIMbIE M3MEPEHUSI PAcCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIIbI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHOM (PM3UYECKOM BEIMYMHBI OT JAPYroM C
UCIIOJIb30BaHUEM TNPSMBIX MU3MEPEHUN (3aBUCHMMOCTU IyTH PABHOMEPHO JBIDKYILETOCS Tela OT
BPEMEHM [BUKEHHS Tejla, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CWJIBI TPEHMSI OT IUIOIIAAN CONPUKOCHOBEHHUS TEJ, CHUJIbI
VIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYyKEHHOW YacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHMsI TeN, YCIOBHM paBHOBeCHsI pbhlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM y4eOHOTO HCCIEAOBaHUs, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpEHUs, CleAys MPeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IMOJTYYEHHOMN



3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUIl U TpaduKoOB, IeNaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIICJOBAHMUS,

o MPOBOJNTh KOCBCHHBIE W3MEPCHHsSI (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOTO Tela, CUila TPEHUS CKOJIBXKEHHUS, JaBJICHHUE BO3yXa, BBITAJIKHWBAOLIAS
CWJIa, JACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOA(D(UIMEHT MOJIE3HOrO NEHCTBUS
MPOCTBIX MEXaHM3MOB), CJeaysl MPEeNOKEHHOW HMHCTPYKIMH: TPU BBITOJHEHUU H3MEpPEHUI
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUYCHUE NCKOMOU BEJIMUUHBIL;

o coONmogaTh TpaBWiIa TEXHUKUM 0€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;
o yKa3bIBaTh MPUHIUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JTUHAMOMETpP, COOOIMIAIONINECS] COCYAbl, OapoMeTp, pbl¥ar, TMOIBUXKHBIA U
HENOABM)KHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTE;
° XapaKTepU30BaTh MIPHUHIIAIIBI ICUCTBHUS H3yYSHHBIX TPHOOPOB U TEXHHUECKHUX YCTPOMCTB
C omopod Ha uX omnucaHus (B TOM 4YHCJE: MOIIIMITHUKHA, YCTPOWCTBO BOJIOIPOBO/IA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCHOIb3Ys
3HaHUS O CBOWCTBaX (U3WYCCKUX SIBJICHUH W HEOOXOAMMBIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;
° MPUBOJUTL TMPUMEPHl  (HAXOAWTh WHPOPMAIUIO O TMPUMEPAX) MPAKTHICCKOTO
WCIIOJIb30BaHUsl (PHM3UYECKUX 3HAHWIA B MOBCEIHEBHOM KU3HU I OOecrieueHus: 0€30MacHOCTH
npu oOpaiieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/0POBbS U
COOJTII0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpene;
° OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HWMEIOLIMXCA 3HAHUM U NYTEM CpPaBHEHUS
Pa3IMYHBIX WCTOYHHUKOB BBIIETATH WHOOpPMAIMIO, KOTOpPAasl SBISIETCS MPOTHBOPEUMBOU WIIH
MO>KET OBITh HEIOCTOBEPHOM;
° WCIIOIB30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3a/JIaHU HAyYHO--TIOMYJSIPHYIO JINTEPATYpPyY
(U3UYECKOTO COJIep )KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu HuTepHeT, BiangeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMAIUKA W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;
° CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIu (PU3NYECKOTO COAEPKaHMsI, B TOM YHCIIE MyOJIUYHO AENIaTh KpaTKue
COOOIlIEHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEJOBAHHWM, MPU STOM TPAMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHHHBIN armapaT Kypca (U3UKH, COMPOBOXKIATH BHICTYIIJICHUE
MPE3EHTALUEM;
° MPU BBITIOTHEHUH YYE€OHBIX MPOEKTOB M HMCCICIOBAHUU paCIpeiessiTh O0SI3aHHOCTH B
rpynmne B COOTBETCTBUM C MOCTABJICHHBIMHM 3aJjadyaMH, CJIEIUTh 32 BBINOJHEHUEM IUIaHA
NENCTBUH, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAaUBAThH
KOMMYHUKATUBHOE B3aMMOJICHICTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHM:
° HCIIOJIb30BAaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIITMYECKHE U aMOp(HBIE Tella, HACHIIIICHHBIN
Y HEHACBIIICHHBIN Tap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOU
JIBUTATENb, JJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsii, JJIEKTPUUYECKOE TI0JIE, MNPOBOJHUKH U
JIADIICKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TI0JIE;
° paznuuaTh SBJIEHUS (TEIUIOBOE pACIIMPEHUE W CXKaTue, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMAauyMBaHUE, KANWUISIPHBIE SIBJICHUS, WCIIAPEHHE, KOHACHCALUS, IUIABJIEHUE,
KpucTtayum3anus (OTBEp/ICBaHKE), KHUIICHHE, Terionepenavya (TErionpoBOAHOCTb, KOHBEKITHS,
U3IIy4E€HHE), SJEKTPU3AIMs TN, B3aUMOJCHUCTBHE 3apsAoB, NEUCTBHUS AJIEKTPUUYECKOTO TOKa,
KOpPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBUE MATHUTOB, JEHCTBUE MAarHUTHOTO MOJISI HA TPOBOJIHUK C



TOKOM, 3JIEKTPOMAarHuTHas MHAYKIMs) 110 ONHMCAHUIO UX XAPAaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

o pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXAloIleM MHUpE, B
TOM 4ucle (QU3NYECKUE SBJICHHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSHDKEHUE M KalWJUIApHbIE
ABJICHUS B IPUPOJAE, KpUCTaUIbl B mpupone, uziaydeHue CojHua, 3aMep3aHue BOJOEMOB,
MOpcKUe Opu3bl, 00pa3oBaHHME pOCBHl, TyMaHa, HHEs, CHEra, 3JEKTPUYECKHUE SBICHHUS B
aTMocdepe, IMEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIH, JApeid MOoI0CoB,
pOJb MAarHUTHOIO MOJIA s KU3HM Ha 3emile, MOJSPHOE CHUSHHME, NMPH ITOM IEPEBOAMUTH
NPaKTUYECKYIO 337auy B YUeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI,

o OIMCHIBATh M3YYECHHBIC CBOWCTBA TEJN U (PU3MUECKUE SBICHHS, MCIOJIb3Yys (U3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, y€JIbHas TEIIIOEMKOCTh
BEIIECTBA, YJAEJIbHAs TEIUIOTA IUIABJICHMs, yJelbHas TeIIoTa HapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOPAaHUsl TOIUIMBA, KOA(PQOUIMEHT TOJE3HOrO JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OHJIEKTPUUYECKUM 3apsa, cuila TOKa, 3JIEKTpUYECKOoe
HaNpsDKEHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, padoTa M
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NMPH OMUCAHUU NPABUIBHO TPAKTOBaTh (PU3NYECKUN CMBICI
UCTIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U eIUHUIBI (PU3HUYECKUX BEITMYWH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (PU3WYECKYIO BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

o XapaKTepu30oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUA M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIC TIOJOXEHUS MOJIEKYJISPHO--KMHETUUECKOW TEOpUU CTPOEHUS BEIECTBA, MPHUHIIMII
CYMEPIIO3UINH TOJIe (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyna—Jlenna, 3aKkoH coXxpaHeHMs SHEPTUH, IIPU ATOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIlUChIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHUE;

o OOBSICHATH (PU3NUECKHE MPOLIECCH U CBOMCTBA TeJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIHii
IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIEJCTBEHHbIE CBS3M, CTPOUTh
00BsicHeHHe U3 1—2 JOTrMYecKHX HIaroB C OMOpoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemate pacu€THble 3aJaud B 2—3 JIEHCTBUS, HCIOJB3YysSd 3aKOHbI U (OPMYIIbI,
CBSA3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJIOBMS 3a/layd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBIABIIATH HEIOCTATOK JaHHBIX /IS pEIIEeHUs 3a/aud, BhIOMpaTh 3aKOHBI U
dbopMyibl, HeoOXoaUMBIE AJisi €€ pelIeHus, MPOBOJIUTH PAacdy€Tbl U CPABHHUBATH IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NIECKUX METOJIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENINOIIOKEHNE, OLEHUBATh
NPaBUIBHOCTD MOPSAKA IPOBEACHUS UCCIEIOBaHUS, 1eIaTh BEIBObI;

o MIPOBOJMTD OIBITHI IO HAOMIOIEHNIO (PU3NUECKUX SBJIEHUN MK (PU3NUECKUX CBOICTB Tel
(kanwIIsipHbIE SIBJICHHUS, 3aBUCHMOCTb [JaBJIEHHUS BO3JyXa OT ero oo0béMa, TeMIleparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUS M HarpeBaHWs IIpU U3IYyYEHUM OT IBETa H3JIydarouleu
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3aALMs TEl U B3aUMOJAECHUCTBHE 3JEKTPUUECKUX 3apsOB,
B3aMMOJICICTBHE MOCTOSHHBIX MAarHUTOB, BU3yallM3allisd MarHUTHBIX I[OJIEH TOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA  OJJIEKTPOJBUIATENs  IOCTOSHHOTO  TOKa):  (OpPMYJIMpPOBAaTh  IpOBEpsEMbIe
NPENONI0KEHUs, COOMPAaTh YCTAaHOBKY M3 MPEIOKEHHOTO0 OOOPYHOBaHUS, OINHUCHIBATH XO[
OMBITa U POPMYJIUPOBATH BBIBOJIBI;

o BBIIIOJHATH IPSIMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTU BO3AYXa,
CHJIBI TOKA, HAINPsDKEHHs C MCIOJb30BAaHMEM AHAIOTOBBIX MPHOOPOB M JATUYUKOB (DU3UUECKUX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIIOTHON MOrPEIHOCTH;



° MPOBOANTH MCCICNOBAHUE 3aBUCUMOCTH OJHON (DU3MUECKON BEIWYMHBI OT JIPYrod C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBHCHMOCTH COIPOTHBIICHHS TPOBOJHUKA OT €ro
JUIMHBI, TUIOUIAJAU MOMEPEYHOI0 CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BELIECTBA MTPOBOJHUKA,
CUJIBI TOKa, WIYIIErO0 4Yepe3 MPOBOJHHUK, OT HAINPSKEHUS Ha MPOBOJHHUKE, HMCCIIEIOBaHUE
MOCJIEIOBATEIbHOTO M MapaUIeJbHOTO  COCAMHEHUM  MPOBOJHHUKOB):  IJIAHUPOBATH
HCCIIeI0BaHNE, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPECHUS, CIAEAYS NMPEAIOKECHHOMY TUIaHY,
dbuKcUpoBaTh PE3yJabTAThl MOTYYCHHONW 3aBUCUMOCTH B BHJE TaOMUI] U TpaduKOB, JeIaTh
BBIBO/IbI 110 pE3yJIbTaTaM MCCIICI0BaHUS;

° MIPOBOJNTh KOCBEHHBIC H3MEPEHHS (U3MUECKUX BEIUYHMH (yAeNIbHAs TEIIOEMKOCTh
BEILIECTBA, COINPOTHUBJICHUE TMPOBOAHMKA, pabOoTa M MOIIHOCTh JJIEKTPUUECKOTO TOKA):
MJIAaHUPOBATh HU3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJEAYs MPEII0KESHHON
WHCTPYKIIMH, U BBIYUCIIATh 3HAYECHUE BETUYUHBIL;

. coOnrofaTh NpaBWia TEXHUKH O€30macHOCTH IMpu  paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHuEM;
o XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB

C ONOpOM Ha MX ONuCaHUs (B TOM 4YHCIE: CHCTEMa OTOIUIEHMSI AOMOB, TMTPOMETp, MapoBast
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUUK HJIEKTPUUYECKOH SHEPrHH, 3JIEKTPOOCBETUTEIILHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE IPEIOXPAHUTEIH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIIOJb3ysl 3HaHHUA O CBOWCTBax
¢u3nUecKux sBICHUA U HEOOXOMMbIe (PU3UYECKIE 3aKOHOMEPHOCTH;
o pacro3HaBaTh IPOCTbIE TEXHMYECKHE YCTPOMCTBA M H3MEpHUTENbHbIE IMPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKON, PEOCTaT), COCTAaBISTh CXEMbI
IEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TNAapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;
. OPUBOAMUTH MpUMEpbl (HaXoOuUTh HMH(QOpMAIMIO O MNpUMepax) MNPAKTUYECKOro
UCTOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e301MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/0pPOBbsS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kartollei cpejie;
o OCYILIECTBIATh MOUCK MH(pOpMaLUK (PU3HUECKOTO cojiepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U NYTEM CpaBHEHHUS JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOpast SIBJISETCS IPOTUBOPEUNBOM UM MOXKET OBbITh HETOCTOBEPHOM;
o WCIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3MUecKOro coJepXKaHHs, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHl KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;
o cO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHbIE COO0OIlIeHus, 0000mas
MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEp)KaHUs, B TOM YHCIE MyOIUYHO
IIPEJCTABIISITh PE3YJbTAaThl MPOEKTHOM WM HCCIEAOBATENbCKON JEATENBHOCTH, NPU 3ITOM
rPaMOTHO HCIOJIb30BaTh H3YYEHHBIN MOHATUHHBIA ammapatr Kypca (U3UKH, COINPOBOXKIATH
BBICTYIUIEHHE IIPE3EHTALNEN;
o IpPU  BBIMOJIHEHUH Y4YEOHBIX TPOEKTOB M UCCIEAOBAHUNA (PU3NUYECKUX IPOILIECCOB
pacnpenensiTb 0053aHHOCTU B IPYIIE B COOTBETCTBUH C MTOCTABIEHHBIMU 3a/1a4aMHt, CIEIUTH 3a
BBINOJIHEHUEM IUJIaHA JIEHCTBUHA M KOPPEKTHUPOBATH €ro, aJCKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTh I'PYIIbI, BHICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJEWCTBUE, MPOSBIASL
TOTOBHOCTb pa3periaTth KOH(PIUKTHI.

K xoHny oOyueHust B 9 kiacce mpeIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:
o UCIOJb30BaTh IOHATHA: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPAEKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBUXKEHHUs, Nedopmanus (ympyras, IUIaCTHYECKas), TPEHHE,



LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3kH, ILEHTP TSDKECTH, aOCOIIOTHO
TBEP/OE TEJO, UEHTP THKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHWYECKHE KOeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaJla AJIEKTPOMArHUTHBIX BOJH,
CBeT, OJM30PYKOCTh U TATbHO30PKOCTb, CIIEKTPhl UCIYCKaHUs U IMOTJIONIeHus, anbda-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, IEpHasl YHEPreTHKA;

. pa3nuyath SIBI€HUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE IBH)XEHHE, KoliebaTeabHoe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIDKEHHE,
OTPaX€HUE 3BYKa, NPSIMOJIMHEMHOE pPACHPOCTPAHEHUE, OTPAKEHHWE M IPEIOMIICHHE CBETa,
IIOJIHOE BHYTPEHHEE OTpPaKCHHUE CBETa, pa3joKeHUe Oeloro cBeTa B CIEKTP U CIIO0KEHHE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKTpa H3JIY4eHMs) IO ONHMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYKaloleMm mupe (B
TOM YHciie (pU3MUECKUe SIBICHUS B IPUPOJIC: IPUIUBHI M OTIUBBL, ABIKEHHE Tu1aHeT CoTHeYHOU
CHUCTEMBbI, PEAKTUBHOE [BW)XCHUE MKUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 3XO, L[BETA TeJ, ONTHYECKHE SBJICHUS B
npupoje, OHMONOrHYecKoe JEHCTBHME BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3TYyYCHUH, EeCTECTBEHHBIH pAIMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJTHOAKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEHUCTBUE PAAMOAKTUBHBIX H3JIYYEHHM Ha OpraHu3M
YeJI0BeKa), IPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

o ONMCHIBATh M3yYEHHBIE CBOMCTBA TN W (U3UYECKUE SIBICHUS, UCIIOIB3YS (PU3NUYECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE,
IepeMELIEHNe, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIa YHNPYrOoCTH, CHJIA TSHKECTH,
YCKOpEHHe CBOOOJHOIO MaJeHusi, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CHIIbI, MEXaHHWYEeCKas
paboTa M MOIIHOCTb, MOTEHIMAJIbHAsI SHEpPrus Tela, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH,
NOTEHLMAJIbHAsT DHEPIUsl CKaTOM NPYKHUHBI, KMHETHUYECKas SHEPIus, IMOJIHAas MeXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoJieOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IMPEIOMIIEHUS Cpelbl), NMPU ONHCAHUM MPAaBUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTHIOIb3YyEMBIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJUYHUH,
HaXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH TPapUKHU U3YYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYUH;

o XapaKTepu30BaTh CBOICTBa Tel, (PU3HUECKUE SIBICHUS M MPOIECCHI, UCMHOJIb3Ys 3aKOH
COXpaHEHHUs SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYEPHO3ULUN CHJI, TPUHIUI
OTHOCUTENBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMsSI MMIIYJIbCA, 3AKOHBI
OTpaXKeHMsI U MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsAJ0BOIO M MAacCOBOIO YMCEN MpHU
SJIEPHBIX peaKkIusaX, IpU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

. OOBSICHATH (PU3NUECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIHil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIIATH NPUYMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKHUX
SIBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarh pacuéTHble 3a/1auu (OMHUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a1a4l
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI M (QOpMYJbl, HEOOXOMUMBbIE Uil PEIICHUS, MPOBOAUTH pacué€Thl M OLEHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUYCHHS (PU3UUYECKON BETMUHHBI,



o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIN (PU3NIECKUX METOJIOB,
UCIIONIBb3YSl OMNHMCAHME HCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
NPaBWIBHOCTh TOPSIKA TPOBENEHHS HWCCIEIOBaHUS, JIeNaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

o MIPOBOJIUTH OMIBITHI IO HAOIIOJCHUIO (PU3HUECKUX SBJICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpaHEHMsI 3HEPIUH, 3aBUCHUMOCTbH IEepHoaa
Kosie0aHul MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IbI MaJbIX KoJieOaHUH, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE CBETA, PasyioKeHUE Oesoro
CBETa B CIIEKTp, U3yUY€HHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMera B coduparoei JInH3e, HaOIroieH!e CIUTONIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYCHHS):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHHUS, OMUCHIBATDH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

o MPOBOAUTh MPU HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHHId, OMpelenss cpeaHee
3HaYEHHE U3MEPSEMO BEIMUYUHBI ((POKYCHOE pacCcTOsTHUE COOMpAroIIeil JIMH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

o MPOBOANUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (M3UYECKUX BEITUYMH C HCIOJIb30BaHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM JBHKEHUU 0e3
HAYaIbHOM CKOPOCTH, TEpHOAa KoJeOaHW MaTeMaTH4ecKOro MasTHHKA OT JJIUHBI HUTH,
3aBHCHUMOCTH yTja OTpa)KEHUsI CBETa OT yIJia MaJCHHs U yIJia MpeJOMIICHUS OT yriia MmaJeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTaThI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BUIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

. IPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BEIMYMH (CpeiHss CKOpPOCTh U
YCKOpEHHE Tela MpHU pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpEHHME CBOOOJIHOTO TNaJeHUs,
KECTKOCTh MPYKUHBI, KO3()PUIIMEHT TPEeHUsSI CKOIBKEHHsI, MEXaHNUecKasi paboTa U MOIIHOCTb,
4acToTa M Mepuoj KoieOaHWi MaTeMaTHYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparomied  JMH3BI, pAAMOAKTUBHBIN  (OH): MIaHUpPOBaTH H3MEpPEHUs, CcoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUs, CAeysl PeI0KEHHON HHCTPYKIIUH,
BBIYHUCIISTH 3HAUEHUE BETMYMHBI U aHATTM3UPOBAThH MOJIYIEHHBIE PE3YJbTAThl C YIETOM 33aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

o coOmofaTh NpaBUJa TEXHUKH O€30macHOCTH Ipu  paboTe ¢ J1ab0paTOpHBIM
000pyI0BaHKEM;
o pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIEJIeH: MaTepralbHas TOUKa,

abCoIIOTHO TBEPJIOE TEJI0, TOUEUHBIM UCTOYHHUK CBETA, JIyd, TOHKAs JMH34a, IUIaHEeTapHas MOJEIb
aToMma, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

o XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpoil Ha WX ONMUCAHWA (B TOM YHCJE: CIHIOMETp, NATUYUKU ITOJIOKEHUS, PACCTOSHHS U
YCKOpEHHUs, paKera, 5XOJI0T, OYKH, IepucKom, ¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCMONB3ysl 3HAHHUS O CBOWCTBAX (PH3MUECKUX
SBJICHUN U HEOOXOMMbIe (PU3MUYECKre 3aKOHOMEPHOCTH;

o WCIIOJB30BATh CXEMBl W CXEMATUYHbIC PUCYHKH W3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB W TEXHOJIIOTMYECKHX TIPOIECCOB TMPH PEHICHWH y4eOHO--
NPaKTUYECKUX 3aJ]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOCHUS U300paKeHUH B TUIOCKOM 3epKajie U
cobuparoIiei JTMH3E;

o OPUBOAUTH TpUMEpHl (HaXOOUTh HH(OpMAIMIO O TpUMepax) MNPAKTUYECKOrO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HH JJIs o0ecreyeHus 0e301MacHOCTH
npu oOpamieHuH ¢ NPHOOpPaMH M TEXHWYECKUMH YCTPOWCTBAMH, COXPAHEHHS 310pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPY KaIOIIEH cpejie;

o OCYHIECTBIIATH MOMCK HWH(popMamuu Qusndeckoro coaepkanus B HHTepHere,
CaMOCTOATENIFHO  ()OPMYNIUpPYsl  TOMCKOBBIH ~ 3ampoC, HAXOAWTh IYTH  ONPEICICHHS



JIOCTOBEPHOCTH TMOJYYCHHON MH(OpPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHWA U JTOMOJHUTEIbHBIX
UCTOYHUKOB,;

° UCIOJIb30BATh TPU BBIMOJHEHUN Y4YeOHBIX 33JaHUN HAyYHO--TIONMYJSPHYIO JUTEpaATypy
(GU3M4ecKoro coJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHUs HHGOPMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYI'YIO;

L co3gaBaThb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COOGH_ICHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I u3
HECKOJIbKUX MCTOYHMKOB (DU3MUYECKOrO colepKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
HpOeKTHOf/’I HJIn HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM TIPAaMOTHO HCIOJIb30BATh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXIATh BBICTYIUICHNE
Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undgposbie)
n/n NMPOrpamMmbl Bcero OHT%O'HBHMe paKTﬁﬂquK"e o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypebi
Pa3zgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HAYKa 0 MPHPOJE 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PU3HICCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAy4HBIH METO MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [lepBoHaya/ibHbIEe CBEICHUS] O CTPOEHHH BellleCcTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa HOK
' p H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa [IOK
' p H https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
31 Mexanrieckoe ABHOKeRHe 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 Hrepuws, macca, n10THOCTS 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Brer cun 14 1 2 https://m.edsoo0.ru/7f416194
Hroro no pazneny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuaKocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.eds00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HHUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabota u momHocTS 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctaie mexanusmel S 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.3 Mexanueckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l NpOrpaMMBbI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06pa3oBATETBHbIC
padoThI padoThI pecypcbi
Pa3nen 1. TenJioBble sIBJICHUA
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 Eubmorexa IIOK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennosere nporieccat 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3znen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTtHel€e SIBJICHUAS 6 1 15 https://m.eds00.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHAasI UHIYKIIUI 4 Eubmorexa IIOK
' p JLyKIL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 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

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m POrpaMMEI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATEILHBIC
padoThI padoThI pecypcbi
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BsanMojeACTEHe TeT 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue KoJie0aHUS U BOJHBI
bubmuorexa [JOK
21 Mexammeckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 5 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 bubmorexa LHOK

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

Wroro no pazueny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
bubmuorexa [JOK
51 Hcnyckanue v morioiieHne cBeTa aroMoM 4 1 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK
52 Crpoenue aTomnoro spa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 sInepurie peaxuun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS 9 5 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
lij‘:)[ Tema ypoka Beero Kontpoabubie IIpakTuueckue oﬁp::l Oq];zgg;:)eﬂm e
padoTshI padoTsbI pecypee
®dusnka — Hayka o npupoje. SBieHus npupoasl 1
dusnyuecKkue sBICHUs

3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE

4 VYpok-uccnenoBanue "M3mepenue reMepaTypbl Ipy MOMOLTA 1 1
XKUJKOCTHOTO TEPMOMETpPA U 1aTYUKa TeMIlepaTypbl"”

5 MeTtoel HaydHOTO Mo3HaHUs. Onucanve GU3NIECKUX SBICHHM C 1 bubnunoreka LIOK
IIOMOUIBIO MOJIENEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoressl: J1aabHOCTh NOJIETA

6 HIapyKa, MyImEeHHOr0 TOPU30HTAILHO, TEM OO0JIbIIe, YeM OO0JIbIIe 1 1
BBICOTA MMycKa"

7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOUINE JUCKPETHOE 1 bubmmnoreka HOK
CTPOECHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>xeHne 4acTHIl BEIISCTBA 1 bubnmorexa IOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «ONbITH 10 HAOTIOICHHUIO TETIJIOBOTO 1 1
pacUIMpEeHHs Ta30B»

10 ArperaTHble COCTOSTHUSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM Bobl. O000IIIeHHE TTIO 1 bubnuotexa [JOK
pasaeny «llepBoHadaibHBIE CBEICHHS O CTPOCHHUH BELLECTBAY» https://m.edsoo.ru/ff0a0378

12 Mexanundeckoe JBH>KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE 1 bubnuotexa [JOK

JBIKEHUE

https://m.edsoo.ru/ff0a05c6



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

bubnunoreka LIOK

13 CKopocTh. EXMHHLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH IBH)KCHHS bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ;f;;grouﬁf 020¢10
16 ITmorHOCTE BemectBa. Pacyer maccel 1 00beMa Tea o €ro bub6nmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenre IIOTHOCTH TBEPIOTO Tea
bubmmoreka [JOK
18 Pemenue 3amau o reme "[lnotHocTh BemecTa" https://m.e dsog)_.[ru /F0a123¢
19 Cuna xak XxapakTepucTHKa B3auMoieicTBus Teil. Cuiia ynpyrocTu.
3axoH ['yka
20 JlaboparopHas padota «l/3yueHue 3aBUCUMOCTH PACTSKEHUS
(medopmanyun) Ipy>KMHBI OT TPUIIOKEHHOUN CHJIBD»
21 SABnenue Tarorenus. Cuna TsHKECTH
99 CBs13p MEXly CUJION TSKECTH U Maccoi Tena. Bec Tena. Pemienne bubmuoreka [IOK
3aja4 o reme "Cuna tsxectn" https://m.edsoo.ru/ff0al778
93 Cuna TsKecTH Ha Jpyrux IuiaHerax. @u3nyeckue XxapakTepUCTUKH bubmmnoreka HOK
IIJIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Hswepetine ci. JliamomeTp https://m.edso:)_.I ru/ff0al8cc
bubnnoreka [JOK
25 Bec rena. Hepecomocts https://m.edsol_.[ ru/ff0al778
26 CnoxxeHue IByX CHJI, HallPaBJIEHHBIX 110 OJTHON IPSIMOM. bubnuotexa [JOK
PaBHOelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromast cui”
28 Cuna tpenus u €€ Bupl. TpeHue B IpUpoJe U TEXHUKE bubmuotexa [IOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Jlaboparopnas pabota «/3y4eHrne 3aBUCUMOCTH CUJIbI TPCHUS

https://m.edsoo.ru/ff0alb9c

29 CKOJIbKEHUS OT CHJIBI IaBJICHUS M XapaKTepa COMPUKACAIONINXCS bubmorexa LIOK
- https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEH»
30 Pemenwue 3a1a4 Ha onpe/elieHne paBHOACHCTBYIOMIEH CHITBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe bubmuorexa [JOK
n3o0pakeHue crn, «Criibl», «PaBHOIEHCTBYIOMIAS CHUI» https://m.edsoo.ru/ff0alde0
KonTponbHas pabota mo Temam: «MeXaHUIeCKOe JTBUKCHHEY,
32 «Macca, mII0THOCTBY, «Bec Tenay, «I padudeckoe n300pakeHue
cy, «Cuibi»
33 Hapnenne. CriocoObl yMEHBIICHHUS U YBEIUMYCHHUS AABIICHHS bubmorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaByieHure ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa, bubmmoreka [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBiaeHus TBEPABIMU TEJIaMU, JKUIKOCTSIMH U ra3aMu. bubnnorexa [JOK
3axoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHure B )KHJIKOCTH U ra3e, BEI3BAHHOE JCHCTBHEM CHJIBI bubmuoreka [IOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «JlaBiaeHue B KUAKOCTH U raze. 3aKOH bubmuoreka [IOK
[Tackass» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobuarommmecs cocyakt https://m.edso:)_.[ ru/ff0a2970
39 IManpaBnuyaeckuii mpece brbmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBOH KUIKOCTHBIN HACOC
41 ATMocdepa 3eMiIu 1 IPUUUHBI €€ CYIECTBOBAHUS Eg{iﬁ;ﬁfgggﬁ}; 0a2b5a
42 Bec Bo3nyxa. ATmochepHOe 1aBieHne bubmuotexa [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

https://m.edsoo.ru/ff0a2b5a

43 N3mepenune armocdeproro nasnenus. OnbiT Toppudenin ﬁi&?ﬁ;ﬁg&fﬁ}; 022da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJl YyPOBHEM bubnnorexa [JOK
MOpst https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMochepHoe qaBieHHE Ha Pa3THUHBIX Bu6muoteka [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayu o reme " AtmocdepHoe naBieHue"
47 JleiicTBHE MKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bubmmoreka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHast pabota «Onpe/eieHrne BEITATKUBAIOIICH CHITHI, bubnnorexa [JOK
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh https://m.edsoo.ru/ff0a33fc
49 JlaGopaTopHas pabota o Teme «MccienoBanue 3aBUCUMOCTH Beca bubmuoreka [IOK
TeJa B BOJIE OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bubnuorexa [IOK
>0 Hnapartme Tex https://m.edSO(])_.I ru/ff0a3a96
51 JIaboparopHas padota "KoHcTpynpoBaHHe apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJAKHU U OMpeJIeeHne e€ rpy30noabEMHOCTH"
59 Pemenue 3amau mo remam: «IlnaBanue cynoB. BoznyxormninaBanue, bu6nmorexa LIOK
«/laBineHue TBEPAbIX TEN, )KUAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTponbHas pabota mo Teme «JlaBneHue TBepbIX Tell, JKUIKOCTEH
1 Ta30BY»
bubmuoreka [{OK
>4 Mexammeckas padota https://m.edsol_.[ ru/ff0a3f82
bubmuoreka [{OK
55 MorHoCTS. EAMHHIE! MOMIHOCTH https://m.edsog)_.[ ru/ff0a3f82
56 Ypok-uccnenosanue "Pac4€r MOIIHOCTH, pa3BUBAEMON NTPU

noabséMe 1o Jjiectauie"”



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57 IIpocteie Mexanu3msl. Peryar. PaBHOBecHe CHIl Ha pblyare 1
58 Prryaru B TexHuke, ObITy U nipupoe. JlaboparopHas pabota 1 05 bubmuorexa [JOK
«HccienoBanue yCclOBHM paBHOBECHS pblyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3ana4 no Teme «Y clIOBUSI paBHOBECHUS pblyara 1 brbmmorexa [JOK
https://m.edsoo.ru/ff0a48a6
60 Koaddunuent nonesnoro neiictBust mexannsma. JlaboparopHas 1 05
pabora «3mepenne KI1/l HaKTOHHOMN MTIIOCKOCTH
61 Pemenue 3agau mo teme "Pabora, momuocts, KITJ[" 1 ﬁi{iﬁﬁﬁfﬁifﬁ/ﬁ 0adcds
62 Mexanunueckas sHeprus. Kunernueckas u moTeHIIUANIbHAS SHEPTUS 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHT 10 TeMe "DKCIEePUMEHTAIbHOE ONpeaeNicHue
64 M3MEHEHUS KUHETUYECKOW M MOTEHIIMAIBLHON SHEPTUHU TIPH 1 1
CKaTBhIBAHUH TeJIa TI0 HAKJIOHHOM TIJIOCKOCTH"
65 KontponbHas pabora o Teme «Pabota 1 MOLTHOCTb. DHEPTUs» 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "MexaHuueckoe 1 bubmuoreka [IOK
nBrokeHne" https://m.edsoo.ru/ff0a4ee6
67 PesepBHrlit ypok. Pabota ¢ Tekctamu o teme "JlapneHue TBEPABIX 1 bubnnoreka [JOK
TeJ, JKUAKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. Pabora ¢ Tekctamu o reme "PaboTta. MomHoCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
lij‘:)[ Tema ypoka Beero Kontpoabusbie IIpakTuueckue Oﬁp:;q;gzl;;:)eﬂm e
padoThI padoThI pecype
1 OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX 1 bubnnoreka [HOK
ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1 EH@,IHOTGM HOK
ttps://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI1 BEIlIeCTBA HA OCHOBE MOJIOKEHUH MOJIEKYIISIPHO- 1
KUHETHYECKON TEOPUHU
5 Kpucrammmaeckue u amopdHsbie Tena 1 BH6?HOTeKaLK)K
https.//m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHHUE 1 BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxaTue 1 BH6J_IHOTeKa OK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TETNIOBOTO 1
JIBUKCHHSI YACTHI]
9 Buytpennss sueprusi. CriocoObl U3MEHEHUsl BHYTPEHHEH dSHepTrun 1 EH@,IHOTeKa HOK
ttps://m.edsoo.ru/ff0a5c60
10 | Bumst rennonepenzm ! Pipsim dso0.U11086412
11 Ypok-koHpepenmus "TIpakTruueckoe UCIOIb30BaHUE TEIIIOBBIX 1 1 bubnuotexa [JOK
CBOMCTB BEIIIECTB U MAaTEPUAJIOB B IEJISIX dHEPTrocOepekeHus " https://m.edsoo.ru/ff0a65c0
12 KonmmuectBo TenmnoTel. Y IeabHas TEMIOEMKOCTD 1 EtPtIgsJ:I/I//I%T:;%Er?J/I]SanGWG
13 YpaBHeH#He TeroBoro 6ananca. TemiooOMeH U TemIoBoe 1 bubmuotexa [JOK

paBHOBecHe

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlaGopaTopHas pabota "VccnenoBanue siBICHUS TEIUIOOOMEHA TIPH

bubmuorexa [JOK

14 CMEIIMBAHUU XOJIOJHOM U ropsiueit BobI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konudecTBa TETIOTHI, HEOOXOIMMOTO IS HATPEBaHUS Tela
Y BBIIEISIEMOr0 UM IIPU OXJIAXKICHUU
16 Ha6opaT0'[')Ha${ pabota "Onpenenenue yieabHONU TEIIOEMKOCTH BI/I6J.II/IOTeKa HOK
BELICCTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeibHasl TENJI0Ta CTOPAHUS BH6J_IH0TeKa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue n 0TBEpICBaHUE KPUCTAUIMUYECKUX TEJ. Y IeIbHAas BI/I6J.II/IOTeKa HOK
TEIJI0TA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas p'2'160Ta "OnpenencHue yAeIbHOU TEIIOTHI BI/I6J'.II/IOT6Ka LHOK
IJIaBJICHUSA JIbJA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u kKoHaeHcalus. Mcrnapenue Eggs?ﬁﬁl?:ci%grouﬁf%? 40¢
21 Kunenue. Y nenpHas temnora mapooOpa3oBaHus U KOHACHCAIUH. bubnnoreka [JOK
3aBHCHUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢c
29 Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue bubnnoreka [JOK
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha ompeielieHre BIAKHOCTH BO3TyXa
24 [Tpunnmne! paboTh! TemnoBbix nurateneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
o5 KIIJI rertoBoro aBuratens. TenaoBbie JBUTATENH U 3aIUTa bubnunoreka [JOK
OKpY’Karollel cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX
mporeccax
7 [ToaroroBka Kk KOHTPOILHOM padoTe Mo TeMe "TemnoBbIe IBICHUS. bubnmnoreka [JOK
N3meneHune arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a83f2
28 KonTponbnas pabota o Teme "Temnossie siBneHus. M3meHenue bubnmnoreka [JOK
arperaTHbIX COCTOSIHUM BemecTna' https://m.edsoo.ru/ff0a86ae
29 Dnekrpusanus Ten. [[Ba posia aIeKTpUUECKUX 3apsiioB
30 VYpok-uccnenoBanue "InaeKTpu3anus TeJI UHAYKLIUEN U IPU

CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

bu6mmoreka [IOK

31 B3aumoeiicTBue 3apskeHHbIX Tell. 3akoH Kynona https://m.edsoo.ru/ff0agTe4
30 DIiekTpuyeckoe nojie. HanpspkeHHOCTD 3JEKTPUYECKOTO MOJIS. bubnunoreka [HOK
[IpuHIUI CynepIIO3UIIMH SJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsaoB. DJIeMEHTapHBIN 3apsi.
CrpoeHue aToMa
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO bubnuoreka [IOK
3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpUMEHEHNE CBOMCTB AIEKTPUIECKUX 3aPsI0B bubmnorexa LIOK
A p p P https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIOBHSI €T0 CylecTBOBaHMs. McTouHnKn bubnnoreka [JOK
3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS PIEKTPUUYECKOTO TOKA bubmnorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoBanue "JleiicTBUE ANEKTPUUYECKOTO OIS HA 1
MPOBOJHUKHU U JUAJIEKTPUKH"
39 DNEKTPUYECKHUN TOK B METAJUIAX, JKUIKOCTSIX U Ta3ax bubmnorexa LIOK
p y HA https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas erb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlaboparopHas padota "M3mepeHue u peryanpoBaHue bubnmnoreka [JOK
41 " 0.5 _
CHUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
42 Onexkrpuyueckoe HanpsbkeHue. BoabTMerp. JlaboparopHas pabota 05 bubnnorexa [JOK
"N3mepenue u peryiupoBaHue HanpsHkeHus" ' https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHre NPOBOAHUKA. Y AEIBHOE CONPOTUBIIEHUE BEILIECTBA bubmorexa LIOK
P P ) P https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTta "3aBUCUMOCTH IJIEKTPHUUECKOTO
44 con (I))TI/IBJI'I)eHI/ISIpH OBOJIHUKA OT €r0 JJTMHBI pnno aJIv TIOTIEPEYHOTO 1 buGmorexa LIOK
p P ,,21 g ’ Has P https://m.edsoo.ru/ff0aa738
CEUYEeHHs U MaTepHalia
3aBUCHUMOCTD CUJIBI TOKA OT HanmpsbKeHHs. 3akoH Oma Jijisl ydyacTka bubnmuorexa [JOK
45
enu https://m.edsoo.ru/ff0aa44a
46 JlabopaTtopHas pabota "lccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, 1 bubmuotexa [JOK

WJIYLIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHHUS pE3UCTOpa U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HanpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapaieIbHOE COSTUHEHUS POBOIHUKOB
48 JlaboparopHas padota "IIpoBepka nmpaBusa cioKeHUs HAPSKEHUH 1 bubnmoreka [JOK
IIPU M1OCJIE0BATEIbHOM COEIMHEHUN ABYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaas8
49 JlaboparopHas pabora "l[IpoBepka mpaBuia ISl CHIIbI TOKA TIPU 1 bubnnoreka [HOK
MapayieIbHOM COEJMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemienue 3agau Ha npuMeHeHue 3akoHa Oma 11 pa3IunqyHOro bubnnoreka [HOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MomrHOCTE AMIeKTprudYecKoro Toka. 3akoH Jxoymnsa-Jlenna Egggj_lﬁr?]T:(i%grou/I?anb 124
50 JIaboparopHas pabdota "Omnpenenenre paboThl U MOIITHOCTH 1 bubnnoreka [JOK
AIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DneKTpUUecKUe e U MOTPEeOUTENH dNIEKTPUIECKON YJHEPTHH B bubnuorexa [JOK
obITy. KopoTkoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DINEeKTpUIECKUe 56 LIOK
54 3apsbl. 3apsHKeHHbIE Tella U UX B3auMopaeicTBus. [locTosHHBIM h tI;IpSJ_l/I;Ir(T)]T::j;%O CL/ff0abd2c
ANEKTpUYECKUI TOK" O '
KontponbHas padoTa mo Teme "IIeKTpUIECKre 3apsibl. Bu6morexa LIOK
55 3apspKeHHBIE Tela U UX B3auMmojeicTBus. [locTossHHbBIN 1
p ¢ https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 ITocTossHHBIE MAaTrHUTHI, UX B3aUMOJICHCTBIE
o7 VYpok-uccnenonanue "M3ydyenne noaeil NOCTOSIHHBIX MarHUTOB" 1 bubmorexa LOK
https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe none. MaruutHoe nosie 3eMJI U €ro 3HauyeHue AJis bubnuoteka [JOK
KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE MoJie 3JIEKTPUIECKOro Toka MarHuTHoe bubnuorexa [IOK
I10JI€ KATYILIKU ¢ TOKOM https://m.edsoo.ru/ff0acld2
60 [IpuMmeHeHue HIeKTPOMarHuToB B TexHUKE. JlabopartopHas pabota 05 bubnmnoreka [JOK
"N3ydeHne neiCTBASI MATHUTHOIO TI0OJIS1 HA IIPOBOJHUK C TOKOM" ' https://m.edsoo.ru/ff0ac74a
DNeKTpoABUTaTelb MOCTOSIHHOTO TOKa. Mcnonb3oBaHue Eu6 110K
61 ANIEKTPOABUraTeNe B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE. HbImoTeKa

JIaGoparophas pabota "KoHcTpyrpoBaHue U n3ydeHue paboTbl

https://m.edsoo.ru/ff0ac86¢c
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https://m.edsoo.ru/ff0ab660
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3JIEKTPOABUTATEINS "

OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM MHAYKIUU. [IpaBuiio

62 Jlenna .
63 Onexrporeneparop. CriocoObl MOTYyYSHHS HIIEKTPUUECKON SHEPTUH. 1
DeKTpoCTaHIIMK Ha BO30OHOBIIAEMBIX HCTOUYHUKAX YHEPTUU
64 [ToaroroBka k KOHTp'?nLHoﬁ pabote 1o Teme "DIIeKTPUIECKUE 1 1
MarHUTHBIC SIBICHUS
65 KonrtponbHas pabora o Teme "DIEKTpUYECKHE U MAaTHUTHBIC 1 bubmumorexa [IOK
ABJICHHA" https://m.edsoo.ru/ff0acb14
66 PesepBHrlii ypok. Pabora ¢ Tekctamu no teme "TermnoBsie siBneHuUs" 1 Egggﬁgfézaogr(a}?macc%
PesepBHblit ypok. Pabora ¢ Tekcramu 1o teme "IlocTosiHHbBIN bubnnorexa [JOK
67 3JIEKTPUYECKUM TOK" 1 https://m.edsoo.ru/ff0acdc6
68 PezepBHI;IfI ypok. Pabota ¢ Tekcramu 1o reme "MaruutHbie 1
SIBJICHUSI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

N KoimuecTBo yacos DJIEeKTPOHHbIE
- Tema ypoka Konrpoabnbie IIpakTuyeckue uuppoBbIe
n/n Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypcsbl
1 Mexannyeckoe ABukeHue. MartepruanbHas TOYKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIIMHEWHOE JBUKEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuneiinoe naprxkenue. CpenHss u 1
MT'HOBEHHAsl CKOPOCTh
5) [IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1 bubmorexa LIOK
) https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MIPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBHKCHHUSL. 1
I'paduk ckopoctu
7 JlaboparopHas padota "Onpenenenrue ycKOpeHHs Tena npu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBHXKEHHH 110 HAKJIIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CoOonuoe nanenue tei. OneiTel annnes 1
PaBHOMepHOE ABMMX)EHUE TTO OKpYykHOCTH. [lepnoa u yactora bubnmnoreka [JOK
9 . 1 .
oOparieHus. JIuHelHas 1 yriaoBas CKOpOCTH https://m.edsoo.ru/ff0ael76
10 L{eHTpOoCTpEeMUTENBHOE YCKOPEHHE 1
. bu6mmoreka [JOK
11 Ilepsslii 3akoH HproTOHA. BekTop cuiibl 1 https://m.edso0.ru/ff0ae612
. . bubnuorexa [JOK
12 Bropoii 3akon HetoTona. PaBHonelicTByromast cuia 1 https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tpernii 3akoH HeroToHa. Cynepno3nnns cui 1 https://m.edsoo.ru/ff0ae98?
14 Pemrenue 3anau Ha npuMeHeHue 3akoHOB HbioToHa 1 bubmorexa LIOK
a p https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubmorexa LJOK

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

16

Pemenue 3anay no teme «Cuia ynpyroctu»

17 JlaGopatopnas pabdora «OnpeaeneHne )KeCTKOCTU TPYKUHBD) bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK

18 Cuua Tpenus https://m.edsoo.ru/ff0af738

19 Pemrenue 3anau no reme «Cuiia TpeHUs» Bubmorexa HOK
https.//m.edsoo.ru/ff0afa26

JlaboparopHas padota "Onpenenenue Kod3QpPUIHeHTa TPEHUS bubnmoreka [JOK

20 " .

CKOJIbKCHUS https.//m.edsoo.ru/ffOaf8be

21 Pemenue 3amau o reme "3akonsl Hetorona. Cumna ynpyrocru. bubnuorexa [JOK

Cuna tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHUE bubnnoreka [JOK

CcBOOOIHOTO ITaJCHUSA https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenmus "JBrkeHue el BOKPYT rpaBUTAIIMOHHOTO
nentpa (Conneunas cucrema). ["anmaktuku"
24 Pemrenue 3amau mo teme "Cuiia TSHXKECTH U 3aKOH BCEMHUPHOTO bubnnoreka [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocMHuueckast CKOpocTb. HeBecoMOCTh U neperpy3ku bubmiorexa LIOK
' https://m.edsoo.ru/ff0af33c
2% PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEPIOTO Tea ¢ 3aKpENIEHHON OChIO BPALICHUS https://m.edsoo.ru/ffOafe36
27 MowmenT cuinbl. LeHTp TskecTn
" " bubmuorexa [JOK

28 Pemenwue 3ama4 mo Teme "MomeHT critbl. LleHTp TsokecTr https://m.edsoo.ru/f0b02b4

29 [ToaroroBka Kk KOHTPOJIBHON paboTe 1o Teme "MexaHnueckoe bubnuoreka [IOK

nBrkenne. B3anmoneiicteue ten" https://m.edsoo.ru/ff0b0408

30 KonrponbHas padora no reme "MexaHn4ecKoe IBHKEHHE. bubnnorexka [JOK

Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0b06ec
Nwmmynse Tena. UMimysbe cutbl. 3aK0H COXpaHEHUST UMITYJIbCA. bubmuotexa [JOK

31 9 .

Yrpyroe u HEynpyroe B3auMoJEHCTBUE https://m.edsoo.ru/ff0b07fa
" " bubnuotexa [JOK
32 Pemenue 3ana4 mo Teme "3aKOH COXpaHEHUS UMITYJIbCa

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpok-koHpepeHius "PeakTHBHOE IBI)KCHHE B IPUPOJIC U

33 " 1
TEXHUKE
bubmuorexa [JOK
34 Mexanndeckas paboTa U MOIITHOCTD 1 https://m.edsoo.ru/f0b0as4
35 PaboTa cuitbl TSXKECTH, CUIIB YIPYTOCTH U CUIIBI TPEHHS 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «Onpenenenne paboThl CUITbI TPEHUSI IPU
36 PaBHOMEPHOM JBMKEHUH TeJIa IO TOPU30HTATIBLHOM 1
MTOBEPXHOCTH»
37 CBs13b sHepruu U paboTsl. [loTeHnanpHas SHeprust 1
38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU 1 bubmorexa LIOK
: https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE 1
40 JlaboparopHast pabota «/3ydeHne 3akoHa COXPAHECHUS YHEPTHI 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBMIKEHNE U €r0 XapaKTEPUCTHKN 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0b1858
bu6mmorexa [IOK
42 3aryxatomue kojnebanus. BeinykaeHnnsie konedanus. Pezonanc 1 https://m.edsoo.ru/ffob20f0
43 MaremaTuueckuii ¥ Ipy>KMHHBIN MassTHUKH 1
Ypok-uccienoBanue «3aBUCUMOCTh TIEprUoa KojeOaHuit ot bubnuorexa [JOK
44 1
YKECTKOCTH TIPYKUHBI U1 MACChI Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpareHne sHeprun Npyu MEXaHUYECKUX KOJIEOaHUIX 1
JIaGoparopHas paboTa «Omnpenenenne 4acToTsl U epuoja bubnnoreka [JOK
46 . 1 :
KOJIOaHU M TIPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JlabopaTtopHas pabota «IIpoBepka HE3aBHCUMOCTH TepUoa 1 bubnmoreka [JOK
KosieOaHUi TPpy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ffOb197a
48 Mexanunyeckue BoJaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bubnuorexa [JOK
[TponosbHBIE M TONEPEYHBIE BOJHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHpepeHus "MexaHndeckue BOJIHBI B TBEPIOM Telle. 1
Ceiicmuueckue BOIHBI"
50 3Byk. PacripocTpanenue u oTpakxeHHE 3ByKa 1



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-uccnenosanue "HabmroaeHue 3aBUCIMOCTH BBICOTHI 3BYKa

51 N
OT YacCTOThI
52 I'poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC
53 Ypok-koHpepeHmus "YIIbTpa3ByK U HHPPa3BYK B MPUPOJIE U bubnnoreka HOK
" :
TEXHUKE https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnmoreka [JOK
coxpaHeHus. MexaHndeckue KoJieOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonrponbHas pabora o Teme "3aKoHbI COXpaHEHHUS.
Mexanunueckue KoneOaHusi 1 BOJHBI"
56 DNEKTPOMArHUuTHOE MoJje. DIEeKTPOMAarHUTHBIC BOTHBI bubmorexa LIOK
https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-koHpepennus "Llkana 31eKTpOMarHUTHBIX BOJH. bubnuorexa [JOK
Hcnonbs3oBanue 3I€KTPOMarHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATrHUTHBIX bubnnoreka [JOK
BOJIH C TIOMOII[LI0 MOOMIIBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amau Ha ONPE/EINEHHE HACTOTBI M JUIHHBL
3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBbBIE bubnmnoreka [JOK
CBOKCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBera. [IpsAMonuHeiHOE pacipOCTpaHEHUE CBETA. bubnuotexa [JOK
3armenust Comuna u JIyHbt https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3a1ad Ha bubnuotexa [JOK
IIPUMEHEHNE 3aKOHA OTPAKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA bubmorexa LIOK
https://m.edsoo.ru/ffOb3aea
65 [TonHOoe BHyTpeHHEE OTpaxkeHue cBeTa. Mcnonb30BaHne MOIHOTO bubnnoreka [JOK
BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3c5c
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yria
66 MPEJIOMJIEHUS CBETOBOIO JIyya OT YIJIa MaJIEHUs Ha TPAHUIIE
"Bo3myx-cTexno""
67 Ypok-koudepenius "Mcnonp30BaHne TTOJHOTO BHYTPEHHETO



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTpa’XE€HUA: CBETOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI Eggs?ﬁr?]?:(;ggrou%mb?ﬂc
. Bubnumoreka IIOK

69 [TocTpoenne nu3o0paxeHU# B TMH3AX https://m.e dsogru fffobddda

20 Jlaboparopnas padota "Onpenencaue GOKYCHOTO PacCTOSHUS U bubnmoreka [JOK
ONITHYECKOM CHJIBI COOMparomieit JTHH3bI" https://m.edsoo.ru/ff0b4206

" " bubnmoreka [JOK

71 Ypok-koHpepenius "OnTudecKkrue JUH30BbIE TPHOOPHI https://m.e dsogru /ff0c0aTe

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK

https.//m.edso0.ru/ff0b4684

73 Ypok-koudepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"

74 Pasnoxxenue 6enoro csera B ciekTp. OnbiTel HploTOHA. bubnuotexa [JOK
CrnosxeHue cieKTpajbHbIX IIBETOB. Jlucnepcus cBeTa https://m.edsoo.ru/ff0cOf4c
JIaGoparopHas padoTa "OMBITH IO Pa3I0kKEHHIO OETIOT0 CBETa B

75 CHGK”S’) u ]I:OCHpII)/I}ITI/IIO 1BETa Hpe,Z[MpeTOB MIpHU UX HAOJIOICHUH BH6J_IHOTeKa LOK
uepes BeToBbIC (HILTPH" https://m.edsoo.ru/ff0c0e2a

76 VYpoxk-npakTuky™M "BoiHOBBIE CBOWCTBA cBeTa: TUCIEPCHS,
uHTepdepeHus u nuppaxnaus”

77 OmnsiThl Pesepdopaa n miianerapHas MoJelib aToMa Egggﬁ;fi%ggﬁfocuas

78 IToctynarel bopa. Monens atoma bopa

79 Hcnyckanue 1 noriaouneHue ceera aToMoM. KBaHTHI. bubnnorexka [JOK
JInnenyaTele CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 VYpoxk-npaktuky™m "HabntoeHre CieKTpoB HCITyCKaHus " BH6J_IHOTeKa OK

https://m.edsoo.ru/ff0c1550

81 PagmoakTHBHOCTH 1 €€ BHIIBI bubmorexa LIOK

https://m.edso0.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas Mozens BH6J_IHOTeKa HOK

https://m.edsoo.ru/ffOc18ac

83 PamnoakTrBHBIC TIpeBparieHus. F30Tombt bubumorexa LIOK

https://m.edsoo.ru/ff0claléd



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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bu6mmoreka [IOK

84 Pemrenue 3amau no treme: "PannoakTuBHBIE pEBpaICHUS https://m.edsoo.ru/ff0cLbda
85 [Tepuox monypacnana
Ypok-koHpepeHus "PagunoakTHBHBIC U3TYYCHHS B IPUPOJIE, bubnnoreka [HOK
86 " :
MEJHIINHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuuy. 3aKOHbI COXPAaHEHHUS 3aps0BOrO U bubnmoreka [JOK
87 _
MacCOBOI0 YHUCEI https.//m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU bubmorexa LIOK
P p- P https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "Snepueie peakuuu'
Peakuuu cunrtesa u nenenus saep. Mcrounnku snepruun CosHua bubnuotexa [JOK
90 N .
U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koudepenmus "Snepuas sHepreTrka. JlendcTBus
PaZIMOAKTUBHBIX U3ITy4YE€HUH Ha KUBbIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
92 "SerKT OMarHHTHOE oJie 3I.l)IeKT OMAarHUTHBIC BOJIHBI bubmnorexa LIOK
P " ' p ’ https://m.edsoo.ru/ff0c223e
KBaHTOBEIC sIBIEHUA
93 KonTtponbHas pabora o Teme "DIeKTpOMarHuTHOE IOJIe.
DOneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBICHUS"
94 [ToBTOpenue, o6o6menue. JJaboparopusie paboThI IO Kypcy bubmmoreka [JOK
"B3zanmMogencreue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600IIeHNE. PereHne pacueTHbIX U KaueCTBEHHBIX bubnmnoreka [JOK
3a1a4 o reme "Tennossle nponeccs” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHnue, 060061meHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX bubnuotexa [JOK
3aga4d o teme "KIIJ[ TeruroBeIx aBurareneii" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0600IIeHNE. Permenne pacueTHbIX U Ka4eCTBEHHBIX bubnmoreka [JOK
97 n " .
3ana4 o reme "KIIJI anexTpoycTaHOBOK https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0606menue. JJaboparopHsie paboThI MO Kypcy bubnmoreka [JOK
98 n " .
CBeTOBBIC ABJIECHUSA https://m.edsoo.ru/ff0c2c52
99 IToBTropenue, o6o0menue. Pabora ¢ Tekcramu o TeMe "3aKoHBbI bubnnorexka [JOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600menue. PaboTa ¢ TeKCTaMH 10 TEMe bubmuorexa [JOK
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"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1Mo Teme

bubmuoreka [JOK

101 "CBeToBbI€ sIBJICHUS" 1 https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, o600mmenue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u simepHas ¢puzuka'
102 27

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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