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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOrO 0OILIero oOpa3oBaHHs COCTABJIEHA Ha
OCHOBE TIOJIOKEHHH W TpeOOBaHHMI K pe3ysibTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenpHO mporpamMmsbl, mnpenacraBieHHbix B DPI'OC 00O, a Takxke c  yd&TtoM
dbenepanpHOll pabouell mporpaMMmbl BocmuTaHUss W KoHIENIMM mpenojaBaHus Y4eOHOTrO
npeamera « PU3nKay.
ConepxaHue  mporpaMmbl 1Mo (u3MKe  HampaBieHO  Ha  (QOpMUpOBaHHE
€CTECTBEHHO-HAaY4YHOI T'PaMOTHOCTH OOYyYalolMXCsd M OpraHu3alMi0 H3ydeHus (QU3MKU Ha
NEeSITeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3Mke ydUTHIBAIOTCS BO3MOKHOCTH Y4€OHOIO
npenMera B peanmuzanuu  TpedoBaHuii PI'OC OOO K mMIaHUPYEMBIM JHYHOCTHBIM U
METANpPEAMETHBIM  pe3yibTaraM  oOydeHus, a  TaKkKe  MEXIPEIMETHblE  CBA3M
€CTECTBEHHO-HAaYUHbIX y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTI'O 00ILIEro 00pa3oBaHusl.
[Tporpamma mo ¢u3MKe ycTaHABIMBAET paclpejaesieHue yueOHOro marepuana o rojam
oOyyeHus (mo kJjaccaM), MpeqIaraeT MPUMEPHYIO IOCIENIOBATEIbHOCTh HM3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUS MPEAMETHOrO COAepKaHUs U Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00YyYarOIIUXCSI.
[Tporpamma no ¢u3uke pazpaboTaHa C LEIbI0 OKa3aHUS METOJAUYECKON MOMOIIH YYUTEIO
B CO3JIaHUU paboyeil mporpamMmbl MO0 y4eOHOMY MPEAMETY.
dusuka ABISETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEAMETOB,
MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH,
Ouonoruel, acTpoHoMHe U Gu3ndeckoi reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MpenocTaBiiseT Haubosee sCHble 00paslbl MPUMEHEHUsS HaydHOro MeToja
MO3HaHMS, TO €CTh CI0c00a MOy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHUpE.
OpHa W3 TIaBHBIX 3a7a4 (PU3NYECKOro 00pa3oBaHUsA B CTPYKType oOmIero oOopa3oBaHUs
COCTOUT B (OPMHpPOBAHUM E€CTECTBEHHO-HaYyYHOM T'pPaMOTHOCTH W MHTEpeca K HayKe Yy
00y4arommXcsl.
N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IIPEANOJaraeT OBJIAJEHHE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb!
® HAay4YHO OOBSICHSTDH SBJICHUS;
® OICHMBAaTh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUSI;
e MHTEpNpPETUPOBATh JAHHBIE M MHCIOJIb30BAaTh HAay4yHbIE J10KA3aTENbCTBA [
IIOJTyYEHUsI BBIBOJIOB.
Ilenn wu3ydyeHus: (U3MKM HA YPOBHE OCHOBHOIO 00IIero o0pa3oBaHHUsS OIpPENEICHbI B
Konnenuuu npenonaBanus yue6Horo npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsgX
Poccuiickoit @enepanuu, peanu3yoIMX OCHOBHbIE 00ILIE00pa3oBaTeNbHbIE POrPaMMBI,
yrBepKAEHHON pemeHneM Kosutermm MunucrepctBa mpocsemenus Poccuiickoit @enepannn
(npoToxkoit ot 3 gexadbps 2019 r. Ne [TK-4BH).
Hean n3yyenus: GU3NKH:
e [pHOOpETEHHWE HUHTEpeca U CTPEeMJICHHS OOy4aroUuMXxcs K HayyHOMY M3Y4EHHIO
MPUPOJIBL, PA3BUTHE X UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEACTABICHUH O HAyYHOM MeETo/Ae IO3HaHUA U  (popMupoBaHHe
HCCIIEZIOBATEIbCKOr0 OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (QopMHupoBaHME HAYYHOTO MHPOBO33PEHMS KaK Pe3yJbTaTa U3Y4EHUsI OCHOB CTPOEHHS
MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHHEe MpeACTaBICHUN O PoJU (GU3MKU ISl Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TE€XHOJIOTUH;



e pa3BUTUE IIPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaabHOR
JeSITEIbHOCTH, CBSI3aHHOW C (PM3MKOM, IMOArOTOBKA K JajbHeHIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUH.

Joctukenne 3TUX Leneil mporpamMmbl N0 (U3MKE HAa YPOBHE OCHOBHOI'O OOLIEro

00pa3oBaHMsI 00ECIIEUYNBACTCS PELICHUEM CIEAYIOLINX 3a1a4:

e MpuOOpeTeHHWe 3HAHUW O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHX,
TEMJIOBBIX, 2JIEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuoOpeTeHHne YyMEHHl OmuchiBaThb U  OOBACHATH (PU3HUECKHe SBICHHUS C
MCIOJIb30BaHUEM MOITYUEHHBIX 3HAHMIA;

® OCBOCHHME METOJOB DEIIEHHS MPOCTEHIIMX pacdyE€THBIX 3aJau C HCIOJb30BAaHUEM
(GU3NYECKNX MOJIENIEH, TBOPUECKUX U TPAKTUKO-OPUEH THPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HAOMIOAATh MPHUPOJHBbIE SBJIEHHS M  BBIIOJHATH  OIBITHI,
na0opaTopHble PabOThl M 3KCIEPUMEHTAJbHBIE HCCIIEJOBAHMS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

e O0cBOEGHME INpPUEMOB PabOTHl ¢ HMH(pOpManMen (GU3MUECKOrO COAEpKAHMS, BKIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKM, aHAIU3 M KPUTHYECKOE
OlLIeHMBaHMUE UH(POpMaIH;

® 3HAaKOMCTBO cO c(epaMu IpodeccuoHaIbHON AeSITEIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JIOCTHXKEHUAX (PU3HUECKON HAYKH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHb) HA yPOBHE OCHOBHOTO 0OIIEro oopa3oBaHUs
orBoauTcs 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B Hefleqo), B 8 kiiacce — 68 yacoB (2 yaca B
Heneno), B 9 kinacce — 102 yaca (3 yaca B HeIeN0).

[Tpemnaraemsliii B mporpamMme 1o Gu3uKe nepedeHb 1abopaTopHBIX padOT U OMBITOB HOCHT
PEKOMEHIaTENIbHBIN XapaKTep, yYUTeNlb JeJaeT BHIOOp MpOBEACHUsS JIaOOpaTOpHBIX padoT U
OIIBITOB C Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEN 00yJaroIuXcs, CMCKa SKCIIEPUMEH TaIbHBIX
3aJJaHMi, Ipe/IaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT 0 SK3aMeHa 1o (usnke.



COJEPXAHUE OBYYEHUA

7 KJIACC

Pa3zjnen 1. ®u3uka u €€ poJib B NO3HAHNH OKPYKAIOIIEro MUpa.

®duznka — Hayka o npupone. fABnenus npuponasl. Gusndeckue sBICHUSI: MEXaHUUYECKHE,
TENJIOBBIE, JIEKTPUY €CKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNMYHHBL. V3MepeHune Qu3ndeckux BenMuuH. DPU3NYECKUE MTPUOOPHI.
[TorpemHocTs U3MepeHU. MexXyHapoIHAs CUCTEMA EINHULL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HayKd M3y4aloT NpHpoay. EcTecTBeHHO-HAY4HBIH
METOJ] TO3HaHMA: HaOIOJIeHHEe, IOCTAaHOBKAa HAYYHOr'O BOIPOCA, BBIJBMIKEHHE T'HIIOTE3,
SKCIIEPUMEHT 110 TPOBEpPKE THUMOTe3, OOBsICHEeHHWe HaOmogaeMoro spieHud. Omnucanue
(U3NYECKUX SBJIEHUH C TOMOLIBIO MOJETIEH.

Hemoncmpauyuu.

1. MexaHuyeckue, TEIJIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usnueckue MpUOOPHI U Mpoleaypa MPSIMBIX U3MEPEHUN aHAJOrOBBIM U IU(PPOBHIM

pruOOPOM.

Jlabopamopusie pabomol u onvimol.

Omnpenenenue eHbI AeTEHHS IKaIbl U3MEPUTEIBHOT0 MpUoopa.
N3mepenue paccTosiHUI.

N3mepenne o0bEMa KUIKOCTU U TBEPOTO Tea.

Omnpenenenne pa3sMepoB MajbIX TeEIL

N3mepenune temmepaTypbl TP MOMOIIM >KUAKOCTHOIO TEPMOMETpa M JaT4yHKa
TEMIIEPATYPHI.

N

6. IlpoBenenue uccieAOBaHUSA IO TMPOBEPKE TUIOTE3bI: JAJIBHOCTh MOJETA MIapHKa,
MYIIEHHOT' 0 TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3nen 2. IlepBoHaya/ibHbIE CBE/ICHUSI O CTPOCHUH BelIeCTBA.

Crtpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, MX pa3Mepbl. ONBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBuxenue yactull BemiecTBa. CBs3b CKOPOCTH JBM)KEHHS 4YacTHUIl C TeMIIepaTypoi.
BbpoynoBckoe nBmxenue, muddysus. BzammopaeiicTBHE YacTUIl BEIIECTBA: MPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHUSI ~BEILECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH M  TBEPIABIX
(KpucTamM4eckux) Ted. B3aumMocBsA3p MEXIy CBONCTBAMU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCOOEHHOCTH arperatHbiX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue OpoyHOBCKOrO JBUXKEHUSI.

2. HaOmonenue nuddys3uu.

3. HaOmonenue siBieHui, 0OBACHAIOMUXCA TPUTSKEHUEM WM OTTAJIKMBAHUEM YaCTHULL

BEIIECTBA.

Jlabopamopmusie pabomout u onvimot.

1. Omenka auameTpa aToMa METOIOM PsI0B (C UCIIOIb30BaHueM (poTorpaduii).

2. OnbITHl O HAOIIOIEHHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO IMTPUTSKCHHUS.

Paznen 3. JIBu:keHue U B3auMoOAeiicTBUE Tell.



Mexanuueckoe JBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOe JBUKeHHe. CKOpOCTb.
Cpennsst CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacy€r Iy TH 1 BpeMEHU JIBU>KECHHUS.

SlBnenne wHepuuu. 3aKOH HMHEpHUU. B3auMonelcTBuMe Ten Kak MpUYMHA W3MEHEHHUS
CKOpOCTH JABMXKEHMs Ten. Macca kak mepa mHepTHOCTH Tena. [lmotHocTs BemectBa. CBA3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BeIleCTBa.

Cuna kak XapakTepucTuka B3amMozaencTtBus Ten. Cwia ynpyrocth M 3akoH [yka.
N3mepeHne cuibl C NOMOINBIO AMHAMOMETpa. SIBlIeHHME TATOTEHHMs M cwia Tsokecth. Cuna
TSDKECTU Ha JApyrux nia”erax. Bec tema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
ofqHoM npsiMoil. PaBHonelicTByromas cui. Cuia TpeHus. TpeHue CKoJbKEHUS U TPEHHUE MOKOS.
TpeHue B Ipupoae U TEXHUKE.

Hemoncmpavuu.

HabnroieHre MexaHU4eCKoro JBMKEHUS Tena.

W3mepenne ckopoCTH NPSAMOIMHENHOTO ABUKCHUS.
Habmonenne aBieHus: HHEPLUU.

Habmonenne u3MeHeHns CKOPOCTH MPU B3aUMO/IEHCTBUHU Tell.
CpaBHEHUE Macc 110 B3aUMOJIEUCTBUIO TEl.

CrnoxeHue cujl, HalpaBJICHHbIX 110 OAHOU NPSAMOI.

ok wnE

Jlabopamopusie pabomol u onvimol.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOrO JBIJKEHHUS (IIapuKa B JKUIKOCTH, MOJEIH
IEKTPUYECKOT0 aBTOMOOUJISI M TaK Jajiee).

2. OrmpeneneHue cpeaHel CKOPOCTH CKOJIbXKEHHUS Opycka MM IIapuKa MO HAKJIOHHOW
IJIOCKOCTH.

3. Ompenenenue NIOTHOCTH TBEPAOrO Tea.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PAaCTsHKEHUS (JedopMaliuu) IpyKUHBI OT
MPWIOKEHHOW CHJIBI.

5. OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tena U
XapaKTepa COMPUKACAIOIMXCSI IOBEPXHOCTEN.

Pa3nen 4. JlaBiienne TBEPABIX TeJ, :KUAKOCTEH M ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U YBEIUYEHUS aBieHus. JlaBienue raza. 3aBUCHMOCTD
JaBJIeHHS raza oT 00béMa, TemmepaTypsl. [lepenava naBneHus TBEPABIMU TEIAMHU, KUAKOCTIMA
u razamu. 3akoH Ilackansa. [IHeBMaTHueckue MalnMHbL. 3aBUCUMOCTb JABJICHHUS XHUJIKOCTH OT
riyoussl.  I'mapocratuyeckuit  mapagokc. CooOmparommecss cocyasl. I'mapaBiauueckue
MeXaHHU3MBbI.

Atmocdepa 3emau u armocdepHoe AaBiaeHHE. [IpHUMHBI CyIIECTBOBAHUS BO3AYILIHOM
o6onoukn 3emiu. Onbit Toppuuennu. M3mepeHue atmochepHOro AaBlieHHsA. 3aBUCHUMOCTb
aTMOC(hepHOro JaBiIeHHs OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(EpHOTO JaBIICHUSI.

JleiicTBHE ®UAKOCTU U ra3a Ha MOrpykEHHOE B HUX TeJ0. BeITaskuBaromas (apXxumeaoBa)
cwia. 3akoH Apxumena. IlnaBanue ten. Bo3nyxomnaBanue.

Jemoncmpauyuu.
3aBUCHMOCTbD JJaBJICHUS ra3a OT TEMIIEPaTypBhI.

[lepenaua gaBieHus )KUJIKOCTHIO U Ta30M.
Cooburaromuecst COCyabl.
I'mapaBanueckuii mpecc.

ok wnNE

[TposiBiieHue nericTBUs aTMOC(HEPHOTO TaBICHUS.



3aBUCHMOCTh BBITAJKMBAIOIIECH CHJIBI OT O0BEMa NOrpYy)KEHHOW YacTH Tela U
IJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue maBaHMs TeN: IUIABAHUE WM TOTPYKEHHE TEel B 3aBUCHMOCTH OT
COOTHOIIIEHHUS TNIOTHOCTEH Tella U >KUAKOCTH.

Jlabopamopuvie pabomut u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOjie OT 00bEMa MOrpyKEHHON B )KHUJIKOCTh
4acTH TeJa.

OmnpezneneHre BBITAJIKUBAIOIIEH CHIIbI, JACHCTBYIOLIEH Ha Teno, NOrpyXkEHHOE B
JKUJKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAJKHBAIOUIEH CHJIbI, JEUCTBYIOIIEHM Ha TEIO0 B
JKUJKOCTH, OT MacChl Tela.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIIKUBAIOLIEH CHUJIBI, AEHCTBYIOIIEN Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOrpyKEHHOM B )KUJKOCTh YacTU TeJla U OT IJIOTHOCTH
KHUJKOCTH.

KoncrpynpoBanue apeomerpa UM KOHCTPYMPOBAaHUE JIOAKM W OIpeneincHue eé
Ipy30M0AbEMHOCTH.

Paznen 5. Pabora u MmomHOCTB. DHeprus.
Mexanndeckast pabora. MOIIHOCTb.

[IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJOHHas IJIockocTh. [IpaBmiio paBHOBecHs
pbruara. IlpumeHenue npaBuiia paBHOBEcUsl pbluara K OJOKY. «30J0TO€ NMPaBUIIO» MEXAHUKH.
KIIJI npocTbix Mexanu3MoB. [IpocTbie MeEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas sHeprusa. Kunernueckas W mnoTeHnuanbHas sHeprusa. l[IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPI UM B APYroi. 3aKOH COXPAaHEHUsI SHEPTUH B MEXAHUKE.
Hemoncmpauuu.

1.

[IpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomul u onvimeul.

1. Omnpenenenne pabGOTBl CHIBI TPEHUS TPU PABHOMEPHOM [BM)KCHHU TeNa II0
TOPU30HTAJILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBHUN paBHOBECHS pblyara.
3. Uzmepenue KII/] HaKIIOHHOW TIIIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS] MEXAaHUYECKON SHEPruM.
8 KJIACC

Paznea 6. TenmyioBble AiBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOM TeOpHH CTpOeHHs BelecTBa. Macca

U pa3Mepbl aToOMOB U MoOJIeKyJd. ONbIThl, MOATBEPKIAIOIIME OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYE€CKON TEOPHUH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOro COCTOSHUN BemecTBa. Kpucrannnieckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TET HA OCHOBE IMOJOKCHHM
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauumBaHWE W KaNWUIIPHBIC SIBJICHHS. TerioBoe
pacIHIMpeHue U CxKaTHUE.

Temnepatypa. CBsA3b TeMIepaTypbl €O CKOpPOCTBbIO TEIJIOBOI'O JBHMXKEHMS YacCTHLL.
Buytpennss osHeprud. CnocoObl HM3MEHEHMs] BHYTPEHHEH DSHEpruu: Temjonepenada u
coBepiieHne padoTel. Buabl Tenonepenaun: TeMIONPOBOJHOCTb, KOHBEKIU S, U3ITyUEHHE.



KomuuectBo Temnorsl. YaenbHas TEMIOEMKOCTh BemiecTBa. TemaooOMeH U TErIoBOe
paBHOBecue. YpaBHEHHE TeIioBoro Oamanca. [lnaBieHwe um OTBepACBaHHE KPHUCTALUTUYECKUX
BEIECTB. YelbHas Terora IiaBieHus. [lapooOpazoBanme u KoHaeHcanusa. Vcnapenwue.
Kunenune. YnenpHas Ttemnota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KUIEHUS OT
aTMOC(EpHOTO JaBIICHUSI.

BnaxxnocTs Bo3yxa.

OHeprus TOINMBA. Y eNbHAs TEIIOTa CrOpaHusl.

[Mpunuuner padotel TemnoBbix npuratenedt KIIJ[ temnoBoro nsuratens. TersoBbie
JIBUTATENHU U 3aIUTa OKPYKAIOMIEH Cpesbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEMJIOBBIX MPOIECCax.

Hemoncmpayuu.
Habumronenre 6poyHOBCKOIO ABMKEHHUSL.
Ha6monenne nuddysun.
HaGmonenue siBeHNH cMauynBaHUs U KalWUIAPHBIX SBJICHUH.
HaGmroeHue TenyioBoro pacimpeHus Tedl.
M3meHeHune 1aBiaeHus ra3a npu U3MEHEHNH 00bEMa U HarpeBaHU M W OXJIAXKACHUHU.
ITpaBuiia ©3MEpPEHUS TEMIIEPATYPHI.
Buael Tennonepenayn.
OxJaXkJ1eHue Npu COBEPLICHUH PabOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEIIHUMU CHIIaMHU.
. CpaBHEHHE TENIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
. Habmoenue kumeHus.

CroNoarONE
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. HabmroieHre mocTosHCTBa TeMIlepaTyphl IPHU IJIaBJIECHUU.

13. Mopenu TETIOBBIX ABUTATEIICH.

Jlabopamopuwvie pabomul u onvimeul.

OnbITHI IO OOHAPYKEHUIO JIEHCTBUS CHII MOJIEKYJISIPHOT'O TPUTSKEHUS.

OMBITH 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM UJTH caxapa.

OnbITHI 11O HAOJIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTENH U TBEPBIX TEIl.
Omnpeznenenue 1aBjieHUs BO3Ayxa B OajuIOHE IIIPULIA.

OnbITHl, JIEMOHCTPHUPYIOIIME 3aBUCHMOCTb JaBJIEHUS BO3AyXa OT ero oobéma u

s E

HarpeBaHUs WU OXJIAXKICHHUS.

6. IlpoBepka rumoTe3bl JHMHEHHOM 3aBUCUMOCTH [UIMHBI CTOJOMKAa JKUIKOCTH B
TEPMOMETPUYECKOM TPYOKe OT TeMIepaTyphl.

7. HaOmronenue n3MeHeHUs BHYTPEHHEW SHEPruu Teja B pe3ysibTaTe TEeIUlonepenadu u
paboTHI BHEIIHUX CHIL.

8. HccrnenoBaHue sSBJICHHS TEIJIOOOMEHA MTPH CMENTMBAHUH XOJIOIHON M TOPSYEi BOJIBI.

9. OmpeneneHve KOJIWYECTBA TEMJIOTHI, IMOJIYYEHHOIO BOJOH IpH TemiaooOMeHe ¢
HarpeThiM METATTMYECKUM LIUIIHHIPOM.

10. Ompenenenue yneiabHON TEMIOEMKOCTH BELIECTBA.

11. VccnenoBanue mpoliecca ucrapeHus.

12. Omnpenenenrie OTHOCUTENILHON BJIAXKHOCTH BO3/1yXa.

13. Omnpenenenue yneabHON TEMIOTH MJIaBJICHUS JIb/IA.

Pa3znen 7. dnekrpuyeckue U MATHUTHBIE SIBJICHUS.



Onexrtpusauus Tesl. [IBa ponma 3JeKTpUUYECKUX 3apsafoB. BzaumozelcTBue 3apsKEHHBIX
tes. 3akoH KyioHa (3aBHCHMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX Tell OT BEJIMYMHBI
3aps/10B U PACCTOSIHUS MEXIY TEIaMu).

Onexkrpuyeckoe none. Hanpsox€HHOCTh 3sekTprueckoro noss. ITpuHnun cynepnosuuun
NIEKTPUUECKHUX M0JIei (Ha KaueCTBEHHOM YpPOBHE).

Hocurenn siekTpuyeckux 3apsioB. DJIEMEHTapHBIA 3JIeKTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKM M TUAIEKTPUKH. 3aKOH COXpPaHEHUs IEKTPUIECKOr 0 3apsiia.

OJEKTpUYECKUI TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHuku
IIOCTOSTHHOT'O TOKa. JIeHCTBUS 3JIEKTPUUECKOro TOKa (TEIUIOBOE, XMMMYECKOE, MarHUTHOE).
DNEKTPUYECKUI TOK B KHUAKOCTAX U ra3ax.

Onexrpuueckas uenb. Cuia Toka. OileKTpuueckoe HampspkeHue. ComnpoTuBiieHuE
IIPOBOJIHMKA. Y/IeIbHOE CONpPOTHBIIEHHWE BewiecTBa. 3akoH Oma i yyacTKa LIEMH.
[TocnenoBarenbHOE U NapauIeIbBHOE COCIUHEHNE TPOBOJIHUKOB.

PaGoTa 1 MOIIHOCTB 3JeKTpUUecKoro Toka. 3akoH JDxoyns—JIeHua. DnekTpudyeckue Lenu
Y IOTPEOUTENH JIEKTPUIECKOl s3Heprun B 0bITy. KopoTkoe 3aMmblkaHue.

ITocrosiHHble MarHuThl. B3auMonelcTBUE IOCTOSHHBIX MAarHUTOB. MarHutHOE moOJeE.
MaruuTtHoe 1oJie 3eMJIM U €ro 3HaueHue JUIs )KU3HU Ha 3emiie. OnbIT Operena. MaruuTHoe moje
JIEKTPUUECKOro ToKa. [IpMMeHeHne 21eKTpOMarHuTOB B TEXHUKE. [leficTBME MarHUTHOIO MO
Ha [POBOAHMK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHONO ToKa. lcnonb3oBaHue
JJIEKTPOJBUraTEICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel ®apanes. SIBmenume  anmekTpomarHuTHoM umHAyKumu. [IpaBuno  JleHna.
Onexrporenepatop. CrmocoObl TMOTYyYEHUS SIEKTPUYECKON HHEPruu. IJNEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX HEPIHH.

Jemoncmpauuu.

DJIeKTpU3aLus Te.
JIBa poza 3JIEKTpUUECKUX 3aps/10B U B3aUMOJEHCTBHE 3aPSyKEHHBIX TEJl.
YCTpoiCTBO U AEMCTBUE IEKTPOCKOIIA.
DneKTpocTaTUyecKast MUHIAYKIIMSL.
3aKOH COXPaHEHHUs IEKTPUUECKUX 3apsAA0B.
[TpoBOIHUKY U AMDIEKTPUKH.
MonenmupoBaHue CUIIOBBIX JIMHUN IEKTPUYECKOTO MOJIS.
VI cTOYHMKY OCTOSIHHOTO TOKA.
JlericTBuUs DIIEKTPUYECKOrO TOKA.

. DNEKTPUYECKUH TOK B )KMJIKOCTH.

. ['a3oBBIi pazps.

. I3mepeHne cuibl TOKa aMIEPMETPOM.

. I3MepeHne ai1eKTpu4ecKoro HaupspKeHUs BOJIBTMETPOM.

COoNO RN E
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. PeocraT 1 Marasus conpoTHBIICHHI.

. B3aumonelicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHye HEBO3MOKHOCTU pa3elIeHMs 0J0COB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarauTHoOe noJie Toka. DJIEeKTPOMarHur.

N R
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. JleiicTBHE MarHUTHOIO MOJISL HAa MPOBOJHUK C TOKOM.
. DNEKTPOIBUTATENh MOCTOSHHOT'O TOKA.
. UccnenoBanue sIBJICHHS 3JIEKTPOMArHUTHOM MHYKIUU.
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23.
24.
25.

OnbiTel Dapajes.
3aBUCHMOCTh HAMPABJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOZHUKHOBEHUSI.
DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusvie pabomul u onvimeul.

1. OmnpITbl 1O HAOIIOJCHUIO SJIEKTPU3ALIMY TE UHIYKIUEH U IPU COMPUKOCHOBEHHH.

2. UccnenoBanue neHCTBUS AJIEKTPUYECKOIO MOJISl HA MPOBOAHUKHU U TUAIEKTPUKH.

3. CoOopka u nmpoBepka pabOTHI JIEKTPUUECKOH I[eMH TOCTOSTHHOT'O TOKA.

4. W3MmepeHue U peryJrupoBaHUE CUJIBI TOKA.

5. HM3mepeHnue u perynnpoBaHue HalpsKEHUS.

6. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOP, OT CONPOTHBIICHHS
PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO  CONPOTUBIICHHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOLAAH MTONEPEYHOr 0 CEYEHUs U MaTepuaia.

8. IlpoBepka mpaBHia CIOKEHUS HANPSDKEHUM HpPU IOCIEI0BATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia it CHJIbI TOKA IIPU MapajieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenne paboThl AEKTPUUIECKOT0 TOKA, UAYLIEr0 Uepe3 pe3nucTop.

11. Onpenenenne MOIIHOCTH 3JIEKTPUYECKOr0 TOKa, BBIIEIIEMOM Ha pe3UCcTOpe.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT HalpsDKEHHs
Ha HEW.

13. Omnpenenenne KI1J] narpeBaTesns.

14. UccnenoBanue MarHUTHOT'O B3aUMO/1€HCTBUS TOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHMTHOrO TOJII TOCTOSIHHBIX MAarHMTOB MpPH HUX OOBEAUHEHUH U
paszieseHun.

16. UccnenoBanue qeiiCTBUS AJIEKTPHUECKOI0 TOKA HA MArHUTHYIO CTPEJIKY .

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

18. M3yuyeHue neicTBUSI MArHUTHOTO TTOJISI HA TIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboTsl 2K TPOIBUTATEISL.

20. Uzmepenue KI1/] anexTponBUraTe bHON yCTaHOBKH.

21. OnbITHl IO WCCIIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUH: HCCIIEOBaHHE
M3MEHEHUH 3HauYeHMsI U HaIllpaBJIeHUs HHAYKIMOHHOI'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHHUS.
Mexanuueckoe nBmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh

MEXaHUYEeCKOro JABWkeHusA. PaBHOMepHOe npsAMoJIMHEWHOe JABrkeHue. HepaBHOMepHOe
npsIMOJIMHENWHoe nBikeHue. CpeqHsis W MIHOBEHHAs CKOPOCTh Tejla MpPU HEpPaBHOMEPHOM
JBUKCHUH.

Yckopenue. PaBHoyckopeHHOe nipsiMonnHeiiHOe aBuxkeHne. CBoboaHoe maaeHue. OnbIThI

Tamuies.

PaBHOMepHOE nBIKEHHE 1O OKpyXHOCTH. [lepmon m vactora oOpamenus. Jlunelinas u

yri0Basi CKOpOCTU. LIeHTpOoCTpeEMUTEILHOE YCKOPEHHUE.
Ilepssiii 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3axon Herorona. IIpuHnun
CYIIEPIIO3ULIUH CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CUJla TPEHHUS CKOJIbXKEHHS, CHUJIa TPEHHS
MIOKOSI, IPYTHUE BUJIBI TPECHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOrO TATOTEHHUS. YCKOpPEHHE CBOOOJHOrO MajeHMS.
JBmxenue maHer Bokpyr Connna. IlepBas kocmuueckast ckopocTb. HeBecomocTs u
MIEPErpy3KH.

PaBHOBecHe MaTeprabHON TOUYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOIN OChIO BpanieHusa. MoMeHT cuibl. LleHTp TshkecTu.

Nmnynbc Tena. M3menenne ummnysbca. Mynabe cuibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
PeakTrBHOE BUXKEHUE.

Mexanunueckass pabota U MOIIHOCTh. Pabora cun TshkecTd, ynpyroct, TpeHus. CBs3b
sHepruu U paborel. [loTeHIManbHas SHeprusi Tena, MOAHSATOTO HAJ TMOBEPXHOCTHIO 3E€MIIH.
ITorennmnanbHas sHEprus cxkaTo npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECK OU
SHEpPruu. 3aKOH COXpaHEHUs MEXaHUUECKON 3HEPIrHuH.

Hemoncmpauyuu.

1. HaGmoneHne MexaHMYECKOTO ABUKEHUS Tela OTHOCUTENbHO Pa3HbIX TeJl OTCUETa.

2. CpaBHeHUE MyTeH M TPAEKTOPUH JIBHKEHUS OJHOTO W TOTO K€ Tesla OTHOCUTEIHHO
pa3HbIX TEJ OTCUETA.

N3mepeHne cKkopoCTH U YCKOPEHHUSI IPSIMOJIMHEHHOT O IBUKECHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHUSI.

Haburonenue qBruKeHust Tesa 1o OKpY>KHOCTH.

HabroneHre MexaHu4ecKuX SIBJICHUH, MPOUCXOALIMX B cucTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHN OTHOCUTEIbHO KaOMHeTa (QU3UKU.

7. 3aBHCHMOCTb YCKOpPEHHS Tejla OT MAacChl Tella U IeHCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmonenue paBeHCTBa CUIT ITPU B3aUMOJIEHCTBUH Tell.

9. H3meHeHue Beca Tesa IPU yCKOPEHHOM JBUKEHHH.

I i

10. [Mepenava uMITysibca MPU B3aUMOACHCTBHH TEJ.

11. IlpeoGpa3oBaHust SHEPTUU TIPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHre UMITYIIbca IPU HEYIPYTrOM B3aUMOJICHCTBHH.

13. CoxpaHeHne UMITyIIbca IPU a0COTFOTHO YIPYTOM B3aHMO/1€H CTBHH.

14. HaGmoieHue peakTUBHOTO IBM)KEHUSI.

15. CoxpaHeHue MexaHN4ECKON 3HEPTUU IPU CBOOOTHOM NaJCHUH.

16. CoxpaHeHne MeXaHUYECKOM SHEPTruu Mpu JIBUKEHUU Tejla MO/ AeHCTBUEM HPYKUHBI.

Jlabopamopmusie pabomoul u onvimol.

1. KoHcrpyupoBaHMe TpakTa JUlsl pasroHa M JaJbHEWIIEr0 PaBHOMEPHOI'O JBHXKEHUS
LIapUKa UJINA TENEKKH.

2. OmnpeneneHue CpefHell CKOPOCTH CKOJIbXEHHMs Opycka WM ABMXKEHHs IIapuKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUHU I10 HAKJIOHHOU
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABUXEHHUM 0€3
HayaJIbHOM CKOPOCTH.

5. IlpoBepka TruUMOTE3bI: €CIM NPH PAaBHOYCKOPEHHOM JBI)KEHHH 0e3 HaudaJbHON
CKOPOCTH MYTH OTHOCATCA Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHH OIMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXEHHS OT CHJIBI HOPMAaJIbHOT'O
JIaBJICHUS.
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10.

11.

Omnpenenenue k03P uIeHTa TPEHUS CKOIbKEHUSI.

OnpeneneHne )KECTKOCTH IPYKUHBL.

Onpenenenue paboThl CHJIBI TPEHHS IPU PABHOMEPHOM JBM)KEHMM Tejla 10
FOpHSOHTaHBHOﬁ IMOBEPXHOCTHU.

Omnpenenenue pabOTHl CHIIBI YIPYrOCTH MHpU MOABEME I'py3a C HCHOJb30BAHUEM
HCIMOABHUXKHOI'O U ITOJIBUXHOI'O 0JIOKOB.

N3yuenne 3akoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJie0aHusi ¥ BOJIHBI.

KonebatensHoe apmwkenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHHM: MepuoJ, 4acrora,
aMIumMTyAa. MaremaTuyeckuii WM IPYXKUHHBIM MaaTHUKU. IlpeBpamieHue »sHeprum npu
KOJIE0ATEIbHOM JIBUKEHHH.

3aryxatomue koneOaHusa. BriHyxneHHble koneOaHus. Pe3onanc. MexaHuueckue BOJIHBL
CpoiicTBa MexaHMUYeCKUX BOJH. IIpogonabHble U noNepedHble BOIHbIL. JJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHM4eCKHe BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBL.

3ByK. ['poMKOCTb 3ByKa U BbIcOTa ToHA. OTpakeHue 3ByKa. IH(Qpa3ByK U yJIbTpa3BYK.

Hemoncmpauyuu.

ook wnE

HaGmronenue konebaHuii Tl Mo AeHCTBUEM CHIIbI TAXKECTU U CUIIBI YIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTH U Ha NPYXKHUHE.

HaOmroneHne BEIHYX/ICHHBIX KOJIEOAHUI U pe30HaHca.

PacnipocTpaneHue npo1obHbIX U TOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaburoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUY€ECKHI pe30HaHC.

Jlabopamopmusie pabomut u onvimol.

1.
2.
3.

7.

Omnpezenenre 4acToThl U Mepuojia KoyedaH!il MaTeMaTHUYEeCKOro MasiTHUKA.
Omnpeznenenre 4acToThl U Nepuoja KojaeOaHui Npy>KHHHOTO MasTHHKA.

HccrnenoBanue 3aBUCUMOCTU IepHoJa KoJeOaHUM MOABEIIEHHOIO K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IEpUOAa KoJeOaHUM MPYKUHHOIO MasiTHUKA OT MacChl
rpysa.

ITpoBepka HE3aBUCUMOCTU IEpHOAA KOJEOAHWH Ipy3a, MOABEUIEHHOIr0 K HUTH, OT
Macchl rpy3a.

OnbIThl, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb Iepuoja KojeOaHuH MpYyKMHHOTO
MasiTHUKA OT Macchl I'py3a U )KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOAHOrO MaJJeHHUs.

Pa3zpgesn 10. DnekTpoMarHUTHOE 1OJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.
DJIEKTPOMArHUTHOE T0Jie. DJIEKTPOMarHuTHbie BOJHBL. (CBOMCTBA AJIEKTPOMArHUTHBIX
BoJiH. IlIkana 371eKTpOMarHUTHBIX BOJIH. MICIONIB30BaHUE JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM

CBs3H.

DJIeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpavuu.

1.
2.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopmusle pabomout u onvimot.

1.

N3yuyeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIbIO MOOMIIBHOTO TeIe(oHa.

Pa3zgea 11. CBeToBbIe IBJICHUA.



JlyueBass monens cBera. Mcrounuku cBera. IIpsmMonnHeiiHOe pacnpoCTpaHEHUE CBETa.
3atmenus Connna u Jlynsl. Otpaxkenue csera. [Inockoe 3epkaiio. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenune cBeta. 3akoH mpesnoMiieHHs cBeTa. [loHOe BHYTpEHHEE OTPAaKEHHUE CBETA.
Vcnonb3oBaHue MOJTHOIO BHYTPEHHET 0 OTPaXKEHUsI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox mydeit B smH3e. OnThueckass cucrema Qoroamnmnapara, MUKpPOCKONA U
Teseckona. ['1a3 kak ontuyeckas cucreMa. ba3opykocTs U AalbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. Cii0XKEeHHE CEKTPabHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpavuu.
IIpsimoMHEWHOE pacpoOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tomyuenue n300pakeHUN B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuyeckuil CBETOBOJ.
Xon myuyeld B COOMpAIOIICH JIMH3E.
Xon Jy4yer B paccerBarollen JTMH3E.
[Tonyuenue n300pa>keHUl C MOMOIIBIO JIUH3.
. IlpuHnun neiictBus goroanmnapaTa, MUKPOCKOIA U TEIECKOMa.
10. Mopgens riasa.
11. Paznoxxenue 6e0ro cBeTa B CIEKTP.
12. [Toyuenue Oenoro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX LIBETOB.
Jlabopamopusie pabomul u onvimeul.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
2. H3ydeHue xapaKTepHUCTHK U300pa’keHUs IpeMeTa B IJIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCUMOCTH yTJIa NMPEJIOMIICHHS CBETOBOIO JIyya OT YIJia MajJeHus Ha

LCoNoO RN E

TPaHUIE «BO3AYX—CTEKIION.
[Tonyuenue n3o0pakeHUM ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHHS M OIITHYECKOUN CHUIIBI COOMPAIOIICH JTHH3BI.
OMBITHI 110 Pa3JIOKEHUIO OENIOTO CBETA B CIIEKTP.
OnbITEl IO BOCHPHUSATHIO IBETA MPEIMETOB NMPH HX HAOIIOJEHWU Yepe3 LIBETOBHIC
GWIBTPBHL.

Pa3nen 12. KBaHTOBbBIE AIBJICHHUS.

OmnsiTel Pesepdopaa u nmanerapHas mozaens atoMa. Moaens atoma bopa. Mcnyckanue u
noryolieHue ceera aromoM. KBautel. JInHeiuateie CieKTpbl.

PagnoaktuBHOoCTh. Anb(da-, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOrO Sapa.
Hyxnonnas wmozgens atomHoro szapa. M3oromsl. PagmoaktuBHBIE mpeBpauienus. llepuon
noJrypacrnajia aTOMHBIX SIIED.

No gk

SInepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MaCCOBOI'O YUCEN. DHEPIUs CBA3H
aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peakumm cuHTe3a u JeneHus suep. Mcrodynukn
sHepruu CoJiHIa U 3BE3/I.

SnepHas sHepreTuka. /[elicTBUS palOaKTUBHBIX U3JIYYEHHM HA )KUBBIE OPraHU3MBI.

Jemoncmpauyuu.

1. CnekTpsl U3JIy4€eHUs U MOTJIOMIEHUS.

2. CrekTpsl pa3IUYHbIX T'a30B.

3. CnekTp Bomopona.

4. Habmozaenue TpekoB B kamepe Bunbcona.



5. Pabora cu€Turka HOHU3UPYIOIIMX U3TYICHHM.

6. Perucrpanus u3mydeHus NpupoOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGmroneHue CIIOMHBIX U JIMHEHYaThIX CIIEKTPOB U3y EHUS.

2. UccnenoBaHue TPEKOB: M3MEPEHHME HSHEPrUM YACTHUIBI IO TOPMO3HOMY HyTH (110

¢dororpadusm).

3. HMsmepenue paauoakTUBHOIO (OHA.

IHoBTOpHTEIBbHO-0000 A0 IIMIT MOAY 1.

IToBTOpHUTENBHO-0000IIAIOIMIT  MOAYIL  IpEIHA3HAUeH JUIsl CUCTEMaTH3aluu U
000011IeHHsI TPEIMETHOTO COACPIKAHUS M OIBITA JACATEIbHOCTH, IPUOOPETEHHOTO MPH U3ydECHUN
BCEro Kypca (pU3MKH, a TakKKe AJI1 NOANOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY IK3aMEHY I10
¢bu3uKe U1t 00y4JaIOMMXCsl, BRIOPABIIUX ATOT YUE€OHBIH MpeIMeT.

[Ipy wW3yyeHMM JAHHOTO MOAYJS PpEANU3YIOTCS U CUCTEMATU3UPYIOTCS  BUJIBI
NesTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCsl JIOCTIKEHHE MPEAMETHBIX U
METaNpPEeAMETHBIX TUIAHUPYEMBIX DPE3yJbTaTOB OOyueHHs, (OpPMHUPYETCs €CTEeCTBEHHOHAy4yHas
IPaMOTHOCTb: OCBOEHHME HAyUHBIX METOJIOB MCCIEIOBAHMS SIBICHUN MPUPOJAbl U TEXHUKH,
OBIIQJICHUE YMEHHUSIMHU OOBSICHATH (PU3HUECKUe SBIEHUS, MPUMEHSS TMONyYeHHBIC 3HAHUA,
pemarth 3aa4u, B TOM YKCII€ KAU€CTBEHHbIE U IKCIIEPUM EHTAJIbHBIE.

[IpyHIMNINAIBHO AESATENbHOCTHBIN XapakTep AaHHOTO pa3zielia peaju3yercs 3a C4ET TOro,
YTO 00y4alolecs BHIIOJHAIOT 3aJJaHuUsl, B KOTOPBIX UM IpEe/jIaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHMH pacro3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBJICHUS
B OKPYKarO e TPUPOJI€ U MOBCEAHEBHON KU3HU;

UCMOJb30BaTh HAyYHbIE METO/ABI MCCeoBaHUs (PU3MUECKUX SBJIEHUH, B TOM YHCIE AJIs
MIPOBEPKU TUIIOTE3 U MOITYYEHUS TEOPETHYECKUX BbIBOJIOB;

OOBSICHATH HayuHbIE OCHOBBI HauOoJyiee Ba)KHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPaKTHYECKOIO MCIOJIb30BaHMUS DPA3IMYHBIX HCTOYHUKOB JHEPIMM Ha OCHOBE
3aKOHa MPEBPAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B DHEPIHUH.



IINTAHUPYEMBIE PE3YJIBbBTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

W3yuenune ¢Qu3nku Ha ypoOBHE OCHOBHOrO o0O0mIero oOpa3oBaHUs HaIpaBJIEHO Ha
JOCTH)KEHHUE JTMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeNIbHbIX PE3YyJIbTATOB.

B pesynpraTe wu3yueHuss (UMK HA YPOBHE OCHOBHOTO o0O0mIIEro oOpa3oBaHUs Yy
oOyuarorierocs 0yayT chOpMUPOBAHBI CIEAYIOIUE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
1) naTpMoTHYECKOro BOCIIUTAHUS:
(] mposiBIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHICKON (pu3nueckoin
HayKu;
[J IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;
2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
[J TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAYMMBIX U ITHUECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUH (HU3UKH;
[ 0co3HaHHE BaXXHOCTH MOPAJIbHO--3TUYECKUX IPUHIHUIIOB B AEATEIbHOCTH YUEHOIO;
3) 3cTeTH4eCcKOr0 BOCIIMTAHMS:
[] BOCHpUSTHE JCTETHYECKMX KauecTB (U3UUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTO MO3HAHUS:
[] oco3HaHME LEHHOCTU (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa IO3HaHUS MUpa,
OCHOBBI Pa3BUTUS TEXHOJIOTH, BAXKHEHNIIEH COCTaBIAOIIEN KYJIbTYPbI;
[] pa3BUTHE Hay4YHOH JIF0O03HATEIBHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM 1€ TENbHOCTH;
5) dopMupoBaHus KYJAbTYPHI 310POBbSI H IMOUMOHAIBHOTO 0J1ArONMOJIYyYHA:
[] oco3HaHME LEHHOCTH 0e30MacHOro oopasa >KM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MUpE,
BA)KHOCTH TNpaBUJI 0€30MacHOro MOBEJEHUS Ha TPAHCIOPTE, HAa J0porax, ¢ 3JEKTPUUECKUM U
TETIJIOBBIM 000PY/IOBaHMEM B IOMAIIIHUX YCJIOBUSX;
[ chopMHpPOBAaHHOCTH HaBBIKA pe(IeKCHH, TPU3HAHUE CBOETO IpaBa Ha OIMMOKY M TAKOTO XKe
IIpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOT0 BOCIMTAHUSA:
[] aKTUBHOE Yy4YacTHE B DPEILIEHUHU IMPAKTHUUECKUX 3a1ad (B pamMKax CeMbH, 00pa30BaTEIbHOU
OpraHu3aluy, roposa, Kpas) TEXHOJIOTMUYECKON U COLMaIbHONW HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4Hclie U PU3NIECKUX 3HAHUK;
] uHTEpeC K MPaKTUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX ¢ (PU3UKOH;
7) 3K0JI0TMYECKOT0 BOCTIMTAHUS:
(] opueHTauus Ha MNpUMEHeHHe (UINYECKUX 3HAHWM AN peuleHus 3agad B 001acTu
OKpYXarollel cpelibl, MJIAHUPOBAHUS IMOCTYNKOB U OLIEHKH MX BO3MOXXHBIX MOCJIEICTBUN AJIs
OKPYXaIOIIEH CpebI;
[] oco3HaHUeE IrI100aTbHOI0 XapakTepa SKOJOrMYECKUX Mpo0JieM U MyTel UX pelieHus;
8) ajanTanum K M3MEHAKIIUMCS YCJIOBHAM COHMAIBHON M NPUPOJHOI cpeabl:
(] moTpeOHOCTh BO B3aMMOACHCTBUM IPU BBIIOJIHEHUU UCCIEOBAaHUN U MPOEKTOB (PU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHX;
[] MOBBILLICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESITeIbHOCTD;
[J moTpebHOCTh B POPMUPOBAHUH HOBBIX 3HaHUU, B TOM yncie GOpMYIUPOBATH UEHU, TOHATHUS,
TUNOTE3bl 0 GU3NUECKUX 00BEKTaX U SBJICHUSIX;
[] oco3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (PU3UKU;
[l mIaHUpPOBAHME CBOETO Pa3BUTH B IPUOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUH;



[l cTpemiIeHHEe aHAJIM3UPOBATh M BBIBIIATH B3aMMOCBSI3HM IIPUPOBI, OOIECTBA M SKOHOMUKHU, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PHU3HUECKUX 3HAHUII;
[] OLEHKa CBOMX JEHCTBHM C Yy4ETOM BIMSHUSA HAa OKPYXKAIOIIYIO Cpely, BO3MOXKHBIX

TJI00ATBHBIX TTIOCHEICTBUH.

METANPEJIMETHBIE PE3YJIBTATbBI

B pesynpTare OCBOGHHsS TporpamMmbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBanust y oOyuatomerocsi OynyT chopMuUpOBaHB MeTamnpeIMeTHbIe pe3yJabTaThl,
BKJIIOUAIOIIME [103HABATEIbHbIE YHHUBEPCAJbHbIE Yy4eOHBbIE JAEUCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCcaJbHbIC yueOHbIE IeHCTBUS, pEryIITHBHBIC YHUBEPCAbHBIC yUeOHBIC ICHCTBHS.

Ilo3naBaTe/1bHbIE YHUBEpPCAJbHbIE YUeOHbIe NelicTBUS

Ba3oBble Jornyeckue 1elicTBUA:

BBISIBJIATH U XapaKTePH30BATh CYIICCTBCHHBIC TPH3HAKUA O0BEKTOB (SIBJICHU);
yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KiacCH(UKALMU, OCHOBAHUS U1 00OOIIECHUS U
CpaBHCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEYUs B paccMaTpuBacMbIX (akTax, JaHHBIX U
HAOJFOICHUSIX, OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHUSM;

BBISIBJIATh TPUYUHHO-CICICTBEHHBIC CBSI3M NPH W3YYCHUW (PUINISCKUX SBICHUH U
NPOLIECCOB, JIeNaTh BBIBOJbI C HCIOJb30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJTIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3AX (PU3UICCKUX BEJIHUNH;
CaMOCTOSITENIFHO BBIOMPATh CIIOCOO pelieHHus y4eOHOH (u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB pEIICHUS, BHIOOp Hawboliee MOAXOMAIIETO C  YYETOM
CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPHUEB).

ba3oBble Hccaea0BaTedbCKUE AeliCTBHS.

MCIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATENHCKUN HHCTPYMEHT ITO3HAHUS;

MPOBOJUTH MO CAMOCTOSITENIbHO COCTAaBJICHHOMY IJIaHY OMBIT, HECIOXKHBIA (prusnueckuit
AKCIEPUMEHT, HEOOJIbIII0E UCCIIeJOBaHHE (PU3HUECKOT O SBIICHHUS;

OLICHMBATh Ha NPUMEHHMOCTb U JOCTOBEPHOCTh HH(OPMAIIMIO, IMOJIYYEHHYIO B XOJ€
MCCJIEIOBAHUS UJIM IKCIIEPUMEHTA;

CaMOCTOSITENFHO (POPMYIUPOBATH 000OIIEHHUS M BBIBOJBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/ICHUs], ONbITA, UCCIEIOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TAKKE
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

IPUMEHATh pPa3IMYHblE METOJbl, MHCTPYMEHThl M 3alpochl IpU IOUCKE M O0TOOpe
MH(pOPMAIMHU WM TaHHBIX ¢ YYETOM NPEII0KEHHON yueOHoM pu3nueckoit 3a1a4u;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH HMH(POPMAIUIO PA3TMUYHBIX
BUJIOB ¥ (hopM TpesicTaBIeHUS;

CaMOCTOSITENIbHO BbIOHMpAaTh ONTHMAaJbHYIO (OpMy TMpelcTaBieHUs HHPOpMALUU U
WUIIOCTPUPOBATh pELIaeMble 3alayd HECIOKHBIMH CXEMaMHM, JIuarpaMMaMu, WHOHN
rpaduKoi ¥ UX KOMOWHAIIUSIMH.

KOMMy}lHKaTI/IBHLIe YHuBEpCajJdbHbIE y‘[eﬁﬂble JeCTBUA:



B X0j1€ 00CYXJIeHHsI yueOHOr0 MaTepualia, pe3yJbTaToB JIA0OpPaTOPHBIX PabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOi TeMbl M BBICKA3bIBATH WJICH, HAIICICHHBIC
Ha pellIeHre 3a/1a4u U TOJJepyKaHne 0JIaroXKenaTeIbHOCTH O0IIECHUST;

COMOCTaBIIATh CBOM CYXKJICHHS C CYXIEHHSMH JPYrMX YYacTHHKOB JMajora,
O00HAPYKHUBATh Pa3IMUME U CXOJICTBO IMO3HIIHIA;

BBIPAXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUChbMEHHBIX TEKCTaX;

MyOIMYHO MPEICTaBIATh PE3yIbTAThI BHITOJIHEHHOTO (PU3MUECKOro OMbITa (IKCIIEPUMEHTA,
WCCIIEIOBAHUS, TPOCKTA);

MOHUMATh U WCIOIB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYyaJIbHONH pabOTHl MpU
pELICHNN KOHKPETHOH (pru3nuecKor mpoOIeMsl;

NPUHUMATh IETHM COBMECTHOM JICATEIBHOCTH, OPraHW30BBIBATh JEHUCTBHS IO €€
JOCTH)KEHHIO: paCHpeleNiaTh poiu, OO0CYKAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUST HECKOJIBKHUX JIFOJICH;

BEITIONIHATG CBOIO YacTh pPabOTHI, JOCTUTAss KA4EeCTBEHHOrO pe3yJbTara IO CBOEMY
HAIPABIICHUIO ¥ KOOPIUHUPYS CBOH JEHCTBUS C IPYTUMH YWICHAMHA KOMaH/IbI;

OLIGHMBATh KAa4eCTBO CBOErO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHUSAM, CAMOCTOATEIHHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBeEpPCATbHbIE Y4eOHbIe 1eiCTBUS

Camoopranusanus:

BBISBJIATH NMPOOJIEMBbl B JKU3HEHHBIX U Y4YEOHBIX CUTYyalMsX, TPEOYIOIIMX I peIIeHUs
¢bu3nYecKnX 3HaHUM;

OPUEHTUPOBATHCS B PpA3JIMYHBIX MOAXOAAX HPHUHATHS peElleHUH (MHAMBUIYaJIbHOE,
INPUHATUE PELICHUS B IPyIIE, IPUHATHE PEIIeHUI TpyIoN);

CaMOCTOSITENIFHO COCTaBJISITh AJTOPUTM pelieHus (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBAHUS C YYETOM HUMEIOLIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh MpEiaracMble BApUAHThI PEIICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTpOJIL, IMOLIMOHAJIbHbII HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMU U MpeasaraTh njaH €€ N3MEHEHUS;

OOBSACHATh NPUYMHBI JOCTUXKEHUS (HEIOCTH)KEHUS) PE3yJIbTaTOB JEsATENbHOCTH, JaBaThb
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb (B TOM YHCIIE€ B XOJ BBINOJHEHUS (U3UYECKOro
UCCIICIOBAHUS UJIM MTPOEKTa) Ha OCHOBE HOBBIX 00CTOSTENILCTB, U3MEHUBILIMXCS CUTYallUH,
YCTaHOBJICHHBIX OLIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa 1I€JIU U YCIOBUSM;

CTaBUTh Ce0s Ha MECTO APYroro 4ejloBeKa B XOJ€ CIOpa WM AUCKYCCUM Ha HAyYHYIO
TEeMY, IOHUMaThb MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE IMpPaBO Ha OMMOKY TMpH peHieHud (QU3NYEeCKUX 3ajJad WId B
YTBEPKJICHUSAX HAa HAyYHbIE TEMBI U TAKOE YK€ IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATDBI



K xoniy oOyyenust B 7 KJjacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

WCIOJb30BaTh MOHATHUS: (PU3HUECKHE U XUMHUYECKHE SBJICHUS, HAOMIOAeHIEe, SKCIIEPUMEHT,
MOJI€Nb, THUIOTE3a, €IWHULBI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHble
COCTOSIHMS BemiecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBIXKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHs, PaBHOAECHCTBYIOILAS
cuna, nedopmarus (yrnpyras, IiacTHIecKas), HeBECOMOCTh, COOOIIAIOIIN ECS COCY/IbI;
paznu4uath siBiaeHUS (Iuddys3us, TENJOBOE IBIKEHHWE YaCTHI] BEIICCTBA, PaBHOMEPHOE
JBJKEHNE, HEPABHOMEPHOE [BM)KEHHWE, WHEpLUs, B3aUMOJCHCTBUE TE€J, paBHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOM OChIO BpallleHUs, Mepeaaya J1aBJIeHUs] TBEPAbIMU TeJIaMH,
KHUAKOCTSIMH M Tra3amMH, aTtMocdepHoe JaBlieHHe, IJIaBaHWE Tel, MPEeBpaLICHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHUIO0 MX XapaKTEpHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SIBJICHUE;

pacio3HaBaTh MPOSBIECHUE U3yUEHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOLIEM MUPE, B TOM
qucie Gpu3nuecKue sBJICHUs B MIPUPOJE: IPUMEPHI ABMXKEHUSI C PAa3IMYHBIMU CKOPOCTAIMU
B JKMBOM M HEXHBOH NPHUPOAE, ACUCTBUE CUJIBI TPEHUs B MPUPOAE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJIECHUs Ha KMBOM OpraHu3M, IUIABAHME PbIO, phluaru B TeJle YeJIOBEKa,
IpU ATOM MEPEBOAMTH IPAKTHUUECKYIO 3aJady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOIiCcTBa (TPU3HAKHU) (PU3UUECKUX SBICHMUIA;

OINUCHIBATh M3YYEHHbIE CBOHCTBA Tel U (U3NYECKUE SIBICHUS, UCIONb3YsS (PU3NYECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTb BELIECTBA, BpPEMs, MYTb, CKOPOCTb, CPEIHS
CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSHKECTH, BEC Tela, CHja TPeHHs, JaBjeHue (TBEPAOro
Tena, )KUJIKOCTH, ra3a), BRITAJKUBAIOIIAs CUJa, MEXaHUYecKas paboTa, MOIHOCTh, TJIEHO
CHJIbI, MOMEHT CHJIbl, KO3()(DUIIMEHT MOJIe3HOr0 EeHCTBUS MEXaHU3MOB, KMHETUYECKas U
MOTEHIMAIbHAs SHEPrus), NpU ONUCAHUU MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICT
UCMOJIb3YEMBbIX BEIMYHMH, UX 0003HAUEHUS M €IUHUIIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh
bopMynbl, CBS3bIBAIONIME JAHHYI (PU3MUECKYI0 BEIUYUHY C JPYTUMU BEITUYMHAMU,
CTPOUTD IrpapK U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PM3NYECKUE SIBICHUS M IMPOLECCHl, UCIOIb3Ys MpaBuia
CIIOKEHUsI CUJI (BAOJbh OMHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumerna,
IIPaBUJIO paBHOBECHA pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEpPruu, NpuU OSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa U
3aMMChIBATh €0 MATEMATHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3UUECKHE SBJIECHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH NPUUMHHO--CJIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ onopod Ha 1—2 M3yuyeHHBIX
CBOMCTBA (pU3HUECKUX SIBJICHUM, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3amadd B |2 neicTBUA, HCOONB3Yys 3aKOHBI W (HOPMYIIBI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUA 3aJa4i 3alHChIBaTh
KpaTKoe YCJOBHE, IOJACTaBIATh (u3nYeckue BENMYUMHBI B (OpMyNIBI U TPOBOIUTH
pacyéThl, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC I PEIICHUS 3a/1ad, OIlCHUBATh
PeaTuCTHYHOCTD MONTYYEHHOH (PU3NYECKON BETHMUNHBI,

pacro3HaBaTh NMpo0IeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3NUECKUX METOJIOB, B
OINHCAaHUU HCCIEOBAaHUS BBICIATH IPOBEPsEMOe MPEANOoI0XKeHUe (TUIIOTe3y), pa3anyaTh
Y MHTEPIPETUPOBATH MMOJYyYEHHBIH pe3ysbTaT, HAXOAUTh OMIMOKH B XOJ€ OMbITa, JeNaTh
BBIBOJIBI 110 €0 pE3yJIbTaTaM;



IIPOBOJIUTH ONBITHI 1O HAOIIOJEHUIO (PU3NYECKUX SIBJICHUIN WM (PU3HUYECKUX CBOMCTB TEN:
(bopMyIMpOBaTh NMPOBEPSEMbIE MPEAIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0 ONbITAa U (POPMYJINPOBATH BHIBOJIBI;

BBINOJHATD MpPsIMbIE M3MEPEHUS PACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CUJIBI U
TeMIIepaTypbl C MCIOJb30BAaHUEM AaHAJOIOBBIX W LU(POBBIX MPUOOPOB, 3alMCHIBATH
MOKa3aHMs MPUOOPOB ¢ yUETOM 3aJJaHHOM a0COOTHON MOTPEITHOCTH U3MEPCHHIA;
MPOBOJIUTH MCCIIEAOBAHME 3aBHCUMOCTH OJHOM (U3UUYECKOW BEIMYMHBI OT JPYrod c
UCMOJb30BAaHUEM MPAMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH DPAaBHOMEPHO IBUXKYIIETOCS
TeNa OT BPEMEHHU JIBIKEHHUS Tejla, CHJIbI TPEHHs CKOJBKEHHs OT Beca Tesla, KadyecTBa
00pa0OTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TpEHHs OT IJIoUaau
CONPUKOCHOBEHUS TE€JI, CUJIBI YIPYT'OCTH OT YAJIMHEHUS MPYKUHBI, BHITAJIKUBAIOLIECH CHUJIBI
0T 00bEéMa MOrpyxEHHOM 4acTu Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBHUCHUMOCTU OT
IUIOTHOCTU T€Ja, OT INIyOMHBI, Ha KOTOPYIO IOTPY’KEHO TeJO, yCIOBUM IJIaBaHUS Tell,
YCIIOBUII paBHOBECHSl pbluara M OJOKOB), y4yacTBOBaTb B IUIAHUPOBAHMM Yy4eOHOIO
UCCIIEZIOBaHUs, COOMPATh YCTAHOBKY U BBINOJHATh MU3MEPEHUs, CIEAYs MPEII0KEHHOMY
IU1aHy, (UKCUPOBAThH PE3YJIbTAThI MTOJy4YEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJE
IPEAJIOKEHHBIX TaOJIUI] U TPaQUKOB, J1€71aTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS,
IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEINYMH (INIOTHOCTh BEIIECTBA KHUAKOCTH
U TBEPIOrO Tela, CHJIa TPEHUS CKOJIBLKEHMs, aBJIE€HUE BO31yXa, BBITAJIKMBAIOLIAs CHIIA,
JICHCTBYIOIIAs HA TOTPYKEHHOE B YKHJAKOCTh TEI0, KOIP(OUIIMEHT IMOJE3HOTO JeHCTBHS
IPOCTBIX MEXaHU3MOB), CJeays MPEIJIOKEHHOW MHCTPYKLMHM: IPU  BBINOJIHEHUU
U3MEPEeHH coOMpaTh HKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYMCIATH 3HAUEHHE HCKOMOM
BEJIMYUHBI;

coOyozaTh  MpaBWJa TEXHUKHM O€30MacHOCTH TIpu  paboTe ¢  J1aOOpaTOPHBIM
o0opyIoBaHUEM;

yKa3bIBaTh MPUHIUIIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB: BEChl, TEPMOMETD,
JUHAMOMETp, COOOINAIOIIMECsS COCYABI, OapOMeTp, phlyar, MOJBUKHBIA M HEMOJABM>KHBIN
0JIOK, HAKIIOHHAS IIJIOCKOCTB;

XapaKTepHU30BaTh MPUHIIMIIBI ACHCTBUS U3YUEHHBIX IPUOOPOB M TEXHUUECKUX YCTPONCTB C
OIopoil Ha HUX oOmucaHud (B TOM 4MCIE: MHOJUIMIHUKH, YCTPOICTBO BOAONPOBOJA,
THPABIMYECKUN IIPECC, MAHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
UCIMOJIb3YSl 3HAHUS O CBOMCTBaX (M3MYECKUX SBJICHUH M HEoOXoAuMmble (GU3HUECKHe
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpPbl  (HAXOAUTh HHGPOPMALMIO O IpUMEpax) MPaKTUYECKOro
UCMOJb30BaHUS (U3NYECKUX 3HAHUNW B TIOBCEIHEBHOM JKU3HU JUIsl 00 ecrnedeHus
Oe3omacHocTH Mpu  oOpalieHuu ¢ npubopaMud M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUs 37]0pOBbs U COOJIIOJICHUS HOPM HKOJIOTMUYECKOr'0 MOBEACHUS B OKPY)KaroILeH
cpene;

OCYIIECTBIIATh OTOOP UCTOUHUKOB HH(OpManuu B IHTepHETE B COOTBETCTBUHU C 3aJaHHBIM
MIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS pa3IMYHBIX
MCTOYHHUKOB BBIACNIATH MH(GOpPMAIMIO, KOTOpasl SBJISETCS MPOTUBOPEUMBON WM MOMKET
OBITH HEOCTOBEPHO;

UCMOJb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAy4dHO--IIONYJIIPHYIO JINTEPATYpPy
¢bu3nyeckoro cojaep)kaHus, ClipaBOYHbIE MaTepualbl, pecypchl ceth VHTepHeT, BialeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMALIUU U3 OHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;



co3/aBaTh COOCTBEHHBIE KpPAaTKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HCTOYHUKOB HMH(pOpMaLMHU (PU3MUECKOTO COAEpP)KAHMS, B TOM 4YHUClIE NMyOJIMYHO JeaTh
KpaTKhe COOOILEHHUS O pe3yJibTaTaX MPOEKTOB MM y4eOHBIX HCCIECAOBAHMM, MPU 3TOM
IPaMOTHO M CIOJIb30BaTh U3yUEHHBIN MOHATUITHBIN anmnapat Kypca (U3HMKH, COIPOBOXK/IATh
BBICTYIJIEHU € IPE3EHTaLluel;

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEJOBAHMN pachpenensTh OO0sS3aHHOCTHU B
IpylnIe B COOTBETCTBUHU C IOCTABJIEHHBIMH 3aJadaMM, CJIECIUTHh 3a BBIIOJHEHUEM IlJIaHA
NeWCTBUI, aJeKBaTHO OLIGHMBATh COOCTBEHHBIH BKJAJ B JEATEIbHOCTh TPYIIIH,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOECHCTBUE, YUUTHIBAsA MHEHHUE OKPYKAIOLIHX.

K xonmy obyuyenust B 8 kJjacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh C(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:

UCIOJIb30BaTh TOHSATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE IBH)KCHHE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSIHMSI BELIECTBAa, KPHUCTAJUIMYECKUE U aMopdHble Tea,
HACBIIIEHHbI M HEHACBIEHHBIH Map, BIAXKHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHSSI
SHEpPrus, TEIUIOBOW JBUTATENb, HJIEMEHTAPHBIN JJIEKTPUYECKHM 3apsill, SJIEKTPHUECKOE
110JI€, IPOBOJHUKH U JUAICKTPUKH, IOCTOSHHBIN JIEKTPHUYECKHUM TOK, MATHUTHOE I10JIE;
pa3nuuaTth sBJEHHMS (TEIIOBOE pacCIIMpEeHHE U CKaThe, TeIJIonepeaaya, TeIIoBOe
paBHOBECHE, CMAUNBAHKE, KAIMJUIIPHBIC SBJIEHMS, UCIAPEHUE, KOHIEH CAlUs, IIaBJICHUE,
KpucTtaymM3anus (OTBEpAEBaHHWE), KUIIEHHE, Teruonepenadya  (TEmJIONPOBOIHOCTD,
KOHBEKLMS, U3JIydEeHHUE), OJJIEKTpU3alus Tel, B3aUMOIECIHCTBHE 3apsioB, ACHCTBUS
IEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JACHCTBUE
MarHMTHOIO I0JIS Ha IMPOBOAHMK C TOKOM, 3JE€KTPOMArHUTHAas MHIYKIUS) IO OMMCAHHUIO
UX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PrU3nyecKoe
SIBIICHUE;

pacno3HaBaTh NPOSIBIICHNE U3YYCHHBIX (PM3UUECKUX SABJICHUN B OKPYKAIOIIEM MHUPE, B TOM
yucie (pusnyeckue sBIEHUS B IMPUPOJE: TMOBEPXHOCTHOE HATSDKEHME M KAaNWUIIPHBIC
ABJICHUSI B MIPUPOJE, KpUCTAJUIbl B Ipupoe, usiaydeHue ComnHila, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKUE SIBICHUS B
atMoc(epe, IIEKTPHUECTBO JKMBBIX OpPraHM3MOB, MAarHUTHOE ToJie 3eMiu, Jpend
IIOJIFOCOB, POJIb MAarHUTHOI'O MOJISI JJI KU3HU Ha 3emile, MOJIAPHOE CUSIHUE, NPU 3TOM
IIEPEBOIUTh IMPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICNSATh CYIIECTBEHHbIE CBOWCTBa
(mpu3HaKK) GU3HYECKUX SBICHHIA;

ONUCHIBATh M3Y4YEHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCIONb3Ys (PU3HUYECKUE
BEIIMYMHBI (TeMIepaTypa, BHYTPEHHSAS SHEPrus, KOJUYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BELIECTBA, yAEHbHAs  TEIJOTa IUIABJICHMs, YyAEJIbHas  TeEIUoTa
napooOpa3oBaHMsl, YZAelbHAas TENJIOTa CrOpaHMsl TOIUIMBA, KOI(PPUIMEHT I0JIE3HOIO
JIECTBUS TEIJIOBOM MalllMHbI, OTHOCHTENIBbHAS BJAXXKHOCTh BO3/1YyXa, DIEKTPUYECKUM 3aps,
CHJIa TOKa, DJJEKTPUYECKOE HAINpSOHKEHUE, COINPOTHBICHHE IIPOBOJHUKA, YAEIbHOE
COIIPOTUBJIEHHE BEIIECTBA, paboTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKa), MPU ONKCAHUU
IPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUM CMBICA HMCIOJIb3YEMbIX BEIMYMH, OOO3HAUEHUS U
eIUMHUIBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO
Gu3MUeCKyI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTh TIpapuKd HM3YYCHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIb3Ysl OCHOBHBIE
MIOJIOKEHUSI  MOJIEKYJISIPHO--KUHETUUECKOH TEOpUM CTPOEHUS BEIIEeCTBA, IPUHIMII
CYIEpHo3ULIMY ToJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHus 3apsja, 3akoH Oma



JUIs ydacTKa 1ienu, 3akoH J[xoyns—JIeHna, 3aKkoH coXpaHEeHUsl SHEPruy, IpU 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MATEMAaTHYECKOE BbIPAKEHUE;
00BACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM YMCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OpPUEHTHUPOBAHHOI'O XapaKTepa: BBIABJIATh IPUYMHHO-CIEICTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHUE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpPOoW Ha 1—2 M3y4EeHHBIX CBOMCTBA
bu3nYeCcKuX SBICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemlate pacuéTHble 3amauyd B 2—3 JeiCcTBUA, HCHOONB3YysS 3aKOHBI U (HOPMYIIbI,
CBsI3pIBAOINME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3a7a4d 3alHCHIBATh
KpaTKoe YCJIOBHE, BBISBIISITh HEOCTATOK JAaHHBIX JJIS pEIICHUs 3a/1aui, BBIOUPATh 3aKOHBI
u GopMynbl, HEOOXOAMMBIE My €€ pelIeHHs, NPOBOAUTH pPacuéThl M CpPaBHUBATH
MOJTy4YeHHOE 3HaYeHHE (PU3NUECKON BEJIMYMHBI C U3BECTHBIMU JAaHHBIMU;

pacro3HaBaTh MpPoOJEMBbI, KOTOPbIE MOYKHO PELIMTh IPU NOMOIIM (U3NYECKUX METOOB,
UCIOJIb3Ysl ONMCAHUE MCCIIEA0BAHMUS, BBIIEIATH IPOBEPSEMOE NPEANION0KEHHE, OLIEHUBATD
IIPaBUJILHOCTb NTOPSAJKA IPOBEICHUSI UCCIIEI0OBAHUS, 1€7aTh BHIBOJBI;

IPOBOJUTH OIBITHI IO HAOIIOAECHUIO PU3MUECKUX SBICHUN WM (U3MUECKUX CBOMCTB Tel
(KanmuJUISIpHBIE SIBJIEHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT e€ro o0b&Ma, TemIepaTypsl,
CKOpPOCTH Mpollecca OCThIBAHMSA M HArpeBaHUS IpPU M3JIydYEeHHM OT I[BETa H3JIydarollen
(mornomaroneit) MoBEpXHOCTH, CKOPOCTh MCHApEHHs BOJbI OT TEeMIIepaTyphl KHUJIKOCTH U
IUIOIA/N €€ MOBEPXHOCTH, HJICKTPU3ALIUA Tel U B3aUMOIEHCTBIE IIEKTPUUECKUX 3aps/I0B,
B3aMMOJICHCTBME MOCTOSIHHBIX MarHUTOB, BU3yaJIM3alisi MArHUTHBIX IOJIEH MMOCTOSIHHBIX
MarHuTOB, JEWCTBUS MAarHUTHOIO TIOJII Ha TPOBOJAHUK C TOKOM, CBOHCTBa
AIIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJABUIATENsl IOCTOSHHOI'O TOKa): (OpMYyIupoBaTh
IIpoBepsieMble MPEANONIOKEHNs, COOUPaTh YCTAHOBKY M3 MPEII0KEHHOI0 000pyI0BaHus,
OIHCHIBATh XOJI OIbITa U (POPMYIHPOBATH BHIBOABI;

BBITIOJIHATD NPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIA)KHOCTH BO3yXa, CUIIBI
TOKa, HANpsDKEHHUsSI C HUCIOJIb30BAHMEM AaHAJIOTOBBIX NMPHOOPOB M AATYMKOB (PU3HYECKUX
BEIMYUH, CpPaBHUBATh pE3yJbTaTbl H3MEPEHHH C yd4E€TOM 3aJaHHOW abCOJIIOTHOM
MOrPELIHOCTH;

MIPOBOJIUTH HCCIIEOBAHME 3aBHCUMOCTH OJHOM (U3UYECKOW BEIMYMHBI OT JPYrod c
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAM IONEPEYHOro CeYEHHs M YACJIBHOIO CONPOTUBIICHUS BellecTBa
IPOBOJHMKA, CHJIbI TOKA, MAYIIErO Yepe3 NMPOBOAHUK, OT HANPSHKEHUS Ha MPOBOJHHKE,
UCCIICIOBAHNE IIOCJENOBATEIbHOIO U HapajuleIbHOTO COEIAMHEHMH IPOBOJHUKOB):
IUIAHUPOBATh MCCIIENOBaHHE, COOMpaTh YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CIleays
IPEeIJIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl MONYYEHHOH 3aBUCHUMOCTU B BHJIE
TabIuI ¥ rpaUKOB, J€1aTh BBIBOJBI IO PE3y/IbTaTaM HCCIIEAOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEpEeHUs (PU3MUYECKHX BEIUYMH (yIelbHas TemI0EMKOCTb
BEIIECTBA, CONPOTUBJICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAaHUPOBAaTh  U3MEpPEHMs, CcOOMpaTh  JKCHEPUMEHTAIbHYKO  YCTAaHOBKY, Clenys
IIPEAJI0KEHHON UHCTPYKIIMH, U BBIUUCIISITh 3HAUEHUE BEJIMUNHBL;

co0ioaTh MpaBuiia TEXHUKM Oe3omacHoCTH Tpu  pabore ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPONCTB C
OIMOpPOI Ha UX omucaHUs (B TOM YMCIIE: CHCTEMa OTOIICHHS AOMOB, TUTPOMETD, HMapoBas
TypOuHa, amMIepMerp, BOJIbTMETD, CUETUHK 3IEKTPUYECKOM SHEpruH,
AIIEKTPOOCBETUTENbHbIE NPUOOPBI, HarpeBaTeNbHbIC AJIEKTPONPUOOPHl  (IPUMEPBI),



AIIEKTPUYECKHUE NPETOXPAHUTENH, JICKTPOMArHUT, dJIEKTPOABUIaTENIb HOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHUS O CBOMCTBaX (M3UYECKUX SIBICHUH M HEOOXOAMMBIC (H3MUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHHUYECKHE YCTPOHCTBA U M3MEPUTEIIbHBIE IIPHOOPHI 10 CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATENIb BHYTPEHHETO CrOpaHusi, JJIEKTPOCKOIN, pEOCTaT), COCTaBISATh CXEMbI
AIIEKTPUYECKHX IIeTeil ¢ MOCiIe0BaTeIbHBIM M MapaJuleIbHbBIM COEINHEHUEM 3JIEMEHTOB,
pasnuyas ycJIoBHBIE 0003HAYCHMS HJIEMEHTOB JICKTPUUECKUX e eit;

NPUBOIUTh TPUMEpPhl  (HAaXOAWTh WHQPOPMAIMIO O MpHUMEpax) MPaKTHIECKOro
UCIIOJIb30BAaHUSl (PU3MYECKUX 3HAHWH B TIOBCEIHEBHOW OKM3HH JUIsl OOecreueHUus
OezomacHOCTH TpH OOpamieHWH ¢ mnpudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 37J0POBbSI U COOJIIOJICHHUS HOPM DKOJIOTHUECKOTO TOBEACHUS B OKpYXKarolIeH
cpene;

OCYILECTBIIATh MOUCK MH(pOpManuu (usndeckoro coxepxkaHus B MHTepHETe, HA OCHOBE
UMEIOIMXCSA 3HAHUM W TYTEM CpaBHEHUS JONOJHHUTEIBHBIX HMCTOYHUKOB BBIACISATD
MHPOPMAINIO, KOTOPAs SABIISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 33/laHUi HAy4HO--TIONMYJSIPHYIO JIUTEPATypy
(du3nYecKoro copepykaHus, CpaBOYHBIC MaTEpUANbl, PeCypchl ceTu MHTepHeT, BiIagerh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, TPpeoOdpa3oBaHusi HH)OPMAIH U3 OJJHOH 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIE IHCbMEHHbIE M KpaTKHE YCTHblE cooOueHus, o00o01mas
MHPOPMALIUI0 U3 HECKOJBKMX HMCTOYHUKOB (H3UYECKOTO COACP)KAHHs, B TOM YHCIE
MyOJIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHOM MM MCCIENOBATEIbCKON JEATEILHOCTH,
Py 3TOM TPAMOTHO HCIOJIB30BaTh M3YYCHHBIH MOHATHWHBIA ammapaT Kypca (usukw,
CONPOBOYXKIATH BBICTYIIJICHUE ITPE3CHTAIINECH;

NpU  BBITOJIHEHHH YYEOHBIX TIPOCKTOB W HUCCIENOBAaHMA (PU3MYECKUX MPOIIECCOB
pacnpenensiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a/1a4aMH,
CIICINTH 32 BBINOJHEHUEM IIJIaHA TEHCTBUHM M KOPPEKTUPOBATh €T0, aIeKBATHO OI[EHHBAThH
COOCTBEHHBI BKJIQJA B JEATEIBHOCTh TPYNIBI, BBICTPAUBATH KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, IIPOSBIISASI TOTOBHOCTD pa3pemars KOH (MK THI.

K koHmy oOydeHust B 9 Kjacce mpeIMETHBIE pe3y/IbTaThl HA 0a30BOM ypPOBHE JOJDKHBI

oTpakaTh C(OPMUPOBAHHOCTH Y 00 YyUaIOIIUXCS YMEHUIA:

UCIOJIB30BaTh IIOHATHUA: CHUCTEMa OTCYéTa, MaTEpHaJIbHAs TOYKa, TPAaECKTOpH,
OTHOCHUTEIBHOCTh MEXaHUYECKOIro JBHWXKEHHs, aedopmauus (ympyras, IUlacTHUEcKas),
TPEHHE, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U IEPErpy3KH, LEHTP TAKECTH,
abCoJIIOTHO TBEpAOE TENO, LEHTP THKECTU TBEPIOIO Tejla, paBHOBECHE, MEXaHUYECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, HHQPA3BYK U YJIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJHBI, ILIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUS U
MOTJIOIIEeHHUS, anbda-, 6eTa- 1 raMMa-U31y4eHUs, U30TOIbI, AepHAsl SHEPreTHKA;

pa3nuyaTh sABIEHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE ABMXKEHUE, CBOOOAHOE NaJECHUE TEJ, PaBHOMEPHOE
JBYD)KEHHE 110 OKPY)KHOCTH, B3aMMO/ICHCTBHE TeJl, pEaKTUBHOE JBI)KEHUE, KolebaTenpHOe
JBYDKEHHUE (3aTyXalole U BBIHYXKJICHHBIE KOJeOaHUs), Pe30HAHC, BOJIHOBOE JIBUXKEHHE,
OTpa)k€HUE 3ByKa, NPSIMOJIMHEMHOE pacnpocTpaHEeHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPa)KCHHE CBETa, pa3ioxKeHHe Oeoro cBera B CIEKTP U CIOKEHU e
CHEKTpaJbHBIX  LIBETOB,  JAMCIEPCHUS  CBETA, €CTECTBEHHass  pPaJUOAKTUBHOCTD,



BO3HUKHOBEHHE JIMHEHYATOr0 CHEKTpa H3IYy4YeHHs) MO OMUCAHHIO HUX XapaKTEpHBIX
CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NYCCKU X SIBICHUN B OKPYKAIOLIEM MUpPE (B TOM
yuciae (u3nueckue SBJICHHUS B MPUPOJE: NPUJIMBBI U OTJIMBBI, JBHKEHHE IUIAHET
ConHeyHOI cuCTeMbl, PEaKTUBHOE IBUYKEHUE YKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPACEHUE, CECMUYECKUE BOJIHBI, IlYyHAMH, X0, LBETA TEIl, OIITHYE CKUE
SBJICHUS B TpuUpoje, Ouoloruyeckoe JIeicTBUE BUAMMOIO, YIbTPa(uOIETOBOIO U
PEHTTEHOBCKOT'0 W3JIy4E€HUH, €CTECTBEHHBIM PaJMOAKTUBHBIA (OH, KOCMHYECKHE ITYYH,
paAMOAaKTHBHOE WU3JIy4eHHE NPUPOAHBIX MHMHEPAJIOB, [JEHUCTBHE PaJAMOAKTHBHBIX
U3IYy4EHUN Ha OpraHu3M 4YeJOBEKa), IPU ITOM IEpPEBOIUTH IMPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3HMUECKUX SIBJICHHUIA;
OIMCHIBATh M3YUEHHBIC CBOWCTBA TeN M (DU3WYECKUE SBICHUS, HCIONB3Ys (pusndeckue
BEIMYUHBI (CpeqHssi M MIHOBEHHAs CKOpPOCTh Tela MpU HEPaBHOMEPHOM JBHKEHUH,
YCKOpEHME, IepeMelieHue, My Th, YIioBasi CKOPOCTb, CUJIa TPEHUs, CUJa YIPYIOCTH, CUja
TSDKECTH, YCKOPEHHE CBOOOJHOrO MajeHus, BEC Teja, UMILYJbC Tella, MUMILYJIbC CHJIBI,
MexaHHyeckass paboTa U MOIIHOCTb, MOTEHIMaJbHAs SHEPrus Teja, MOJHATOr0 HaJ
MIOBEPXHOCTBIO 3€MJIM, IIOTEHIWaJbHAs DHEPrus CKATOM MNPYKUHBL, KHHETHYECKAS
SHEprus, MoJIHAs MEXaHUYeCKasl SHEPrusi, MEepuoj U 4acToTa KojeOaHuM, AJIMHA BOJHBI,
I'POMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTb CBETa, II0Ka3aTelb IPEIOMIICHUS CPeibl), IPU
ONHCAaHUU TPABUJIBHO TPAKTOBATH (DU3MYECKUN CMBICI HCIHOJb3YEMBIX BEJIUYUH,
0003HaUCHUA U EOUHUIBI (QU3NYECKUX BEIHYMUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYHMHY C IPYTHMMH BEIHMYMHAMH, CTPOUTH TpaUMKH HU3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH;

XapakTepu3oBaTh CBOWCTBA Teld, (PU3MUECKHUE SBJICHHS W TMPOILECCHI, MCIONb3Yys 3aKOH
COXpaHEHUsI HHEPrUH, 3aKOH BCEMHUPHOrO TATOTEHWsS, NPHUHIMUI CYNEpHO3ULHH CHUJ,
MPUHIUI OTHOCHUTEIBbHOCTH ['anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa,
3aKOHBI OTPAXKEHUS U MPEJIOMIIEHHs CBETA, 3aKOHBI COXpaHEHUs 3apsJI0BOIO U MacCOBOIO
qyCcesl MPHU SIEPHBIX PEaKLHUsAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
3aMMCBIBATH €0 MATEMATHYECKOE BBIPAKECHHUE;

O0BACHATH (PU3HUECKHE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTyaluit
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh IIPUYMHHO--CICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKUX ILIaroB ¢ OMopod Ha 2—3 M3yYEHHBIX CBOWCTBA
bu3nYecKux sABJICHUH, (PU3NUECKHX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€rHble 3a1a4yi (OMUPAIOLINECcs Ha CUCTEeMY M3 2—3 ypaBHEHUI), UCIOJb3Ys
3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (PM3UYECKUE BEIUYUHBL: HA OCHOBE aHAJIM3a YCIOBUS
3aJ1a4M 3aMKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIOIINE UJIM N30BITOUHbIE TaHHBIE,
BBIOUpATh 3aKOHBI U (OPMYJIbI, HEOOXOIWUMBIE MJIi PEILICHUS, MPOBOAUTH PacuéTbl U
OLIGHUBATH PEATMCTHYHOCTD MOJy4EHHOT O 3Ha4YeHUs (PU3UY ECKOW BEITUYHHBI;
pacro3HaBath MpoOJeMbl, KOTOPbIE MOXKHO PELINTh MPH MOMOIIN (U3NYECKUX METOIOB,
HCIIOJIb3YsI ONMCAHKUE MCCIIE0OBAHHUS, BBIACIATh IPOBEPAEMOE MIPEATIONI0KEHUE, OLEHUBATh
MIPaBUIBHOCTh MOPAJKA MPOBEACHUS MCCIEA0BaHUs, €1aTh BBIBOABI, HHTEPIPETUPOBATh
pe3yJIbTaThl HAOJIOJEHUH U OIIBITOB;

IIPOBOJIUTH OIBITHI MO0 HAOIIOEHUIO (GU3NUECKUX SBJICHUN MU (PU3NYECKUX CBOICTB Tel
(u3ydyenue BToporo 3akoHa HploTOHa, 3aK0HA COXpaHEHUs SHEPruy, 3aBUCUMOCTb IIepHoja
KoJeOaHUIl TPYKMHHOIO MAasTHUKAa OT MAacchl TIpy3a M IKECTKOCTH TPYXKHUHBI U
HE3aBUCUMOCTh OT aMIUIUTYAbl MajibIX KoJieOaHUU, MPSIMOJIMHEHHOE paclpoCTpaHEeHHE



CBETa, pasloKeHue Oeoro CBeTa B CHEKTP, M3yYEHHE CBOWCTB M300Pa)KEHUS B MIJIOCKOM
3epkajie M CBOMCTB H300pakeHUs TpenMeTa B coOuparomied JuH3e, HaOIoIeHue
CIUIOIIHBIX M JMHEWYaTBhIX CHEKTPOB M3JyYEHHS): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY
13 U30BITOYHOrO HabOpa O0OpYHAOBaHHWS, OMKCHIBATH XOJA OIBITA M €r0 Pe3yJIbTaThl,
(bopMyIHpPOBaTH BHIBOIBI,

MPOBOAUTh TPU HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX HM3MEPEHHH, ONpeaenss CcpeaHee
3HaueHHE U3MepsieMol BenHUMHBI ((OKYCHOE pacCTOsSHHUE COOUparomield JHH3BI),
00OCHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTENBHOTO Mprudopa);

MPOBOJAUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIHMYUH C HCIOJIB30BaHUEM
IPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHHU MPU PABHOYCKOPCHHOM JIBHIKCHUHU
0e3 HavambHOM CKOpPOCTH, MepHoAa KojeOaHWN MaTeMaTHUYeCKOro MasTHHKA OT JIIMHBI
HUTH, 3aBUCMOCTH yTJjia OTpa)KeHHs CBETa OT yrJia MaJeHUs U yrijia IpeJoMIICHHUs OT yria
NajfieHus): IJIAaHUPOBaTh  HMCCIEJOBaHUE, CAMOCTOSTENbHO COOMpaTh  YCTaHOBKY,
¢buKCHpOBaTh pPE3yabTAThl MOTYYEHHOW 3aBHCHUMOCTH (U3WYECKHX BEIMYUH B BUIE
TaOIUI 1 TPpaUKOB, JeNIaTh BBIBOJIBI IO PE3y/IbTaTaM HCCIICIOBAHHS,

MIPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3NUECKUX BETTMUUH (CPEeqHsIs CKOPOCTh U yCKOPEHHE
Tela MpPU PABHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOJHOrO MHaJeHMsl, KECTKOCTb
IPY>KUHBI, KOA((GUIUEHT TPEHUs CKOJIbXKEHUS, MEXaHHueckas paboTa M MOILHOCTb,
4acToTa U Mepuoi KojaeOaHui MaTeMaTHUYECKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKas
CHJIa COOMpAIOIICH JIMH3BI, PaJIMOAKTHBHBIA (POH): IUIAHMPOBATH W3MEPEHUsS, COOMpPATh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIOJHSITH HW3MEpPEHHS, CIEAYs MPeAIOKEeHHOI
WHCTPYKIUH, BEIUNCIISITh 3HAYCHHE BEJIMYMHBI M aHATU3UPOBATH MOIYyUYECHHBIE PE3yIbTaTh
¢ y4€TOM 3aJaHHOM MOrPEIIHOCTH U3MEPEHUN;

co0ioaTh MpaBuila TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKH M3YyYEHHBIX (DM3MYECKUX MOJENel: MaTepHallbHas TOYKa,
a0CONIIOTHO TBEPIOE TENI0, TOYCUHBIN MCTOYHHUK CBETa, Jy4, TOHKAsl JIMH3A, IUIAHETapHAas
MOJIENTb aTOMa, HYKJIOHHAs! MOJIEJIb AaTOMHOTO SIpa;

XapaKTePHU30BaTh MPUHIIMITBI JCHCTBHUS U3YICHHBIX MPUOOPOB M TEXHHUECKHUX YCTPOMCTB C
OMOpPOI Ha WX OMHCAHHS (B TOM YHCIIE: COUAOMETp, JaTYUKU MOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, paKeTa, 5XOJOT, OYKH, MEpUCKOIN, (oToarmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOII, T03UMETp, kKamepa Bunbcona), HCnonb3ys 3HaHUS O CBOMCTBaX (pr3nuecKux
ABIICHUI U HeoOXoauMble (PrU3HUecKrue 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBl M CXEMATHYHBIC PHCYHKH H3YYEHHBIX TEXHHUYECKHUX YCTpPOHCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKHX IIPOLECCOB MpPU pEIIeHUH Y4eOHO--
IIPaKTUYECKUX 3a]ad, ONTHYECKUE CXEMbI ISl MOCTPOEHUS H300paKEHHH B IJIOCKOM
3epKajie u coOuparoliel JIMH3E;

OPUBOAWTH TpUMEpPhl  (HAXOIUTh HHPOpPMAIMIO O MPUMEpPax) MPAKTHYECKOTO
UCTONBb30BaHUSl (U3NYECKUX 3HAHUKW B TOBCEAHEBHOM JKU3HU [UIsi oOecnedeHus
Oe3omacHOCTH Tpu OOpalleHuu C TnpubdopaMud H TEXHHYECKUMH yCTPOWCTBAMH,
COXpaHEHUs 37]0POBbS U COOJIIOJICHUS HOPM KOJIOTMUYECKOro MOBEACHUS B OKpYXKaromiei
cpene;

OCYHIECTBIATH MNOMCK HH(popManuu Qusndeckoro coaepxanuss B HTepHere,
CaMoCTOSTeNIbHO  (OPMYIUPYsS TOMCKOBBIM 3ampoc, HAXOAWUTh IYTH OIpeAeseHHUs
JIOCTOBEPHOCTH TMOJIy4eHHOH MH(OpPMAalMM HA OCHOBE HMEIOIIMXCS 3HAHUU W
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;



UCMOJb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAy4yHO--IONYJIIPHYIO JIUTEPATypy
¢u3nYecKoro cojep)kaHus, COpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BiajaeTh
npuéMaMu KOHCHEKTUPOBAHMS TEKCTA, Ipeodpa3oBaHus HHPOPMALIMKU U3 OJHON 3HAKOBOMN
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NUCHbMEHHbBIE U YCTHBIE COOOILEHUS HAa OCHOBE MH(pOpMAIUHU U3
HECKOJIbKMX HCTOUHUKOB (PU3MYECKOT0 COACPKAHMUS, ITyOINYHO MPECTABIATH PE3yIbTaThl
IIPOEKTHOW WJIM MCCIEN0BATENbCKON NIEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBI TOHATHWHBINA ammapaT HW3y4aeMoro paszzaena (GHU3WKH U COMPOBOXKIATH
BBICTYTIJIGHU € TIPE3eHTalnel ¢ y4E€TOM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NporpaMmel Bceero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka 1 e€ posib B IO3HAHUHM OKPY’KAIOIIEro MUpa
11 DUBHKA - HAVKE O e 5 bu6moreka [JOK
: M3HWKa - HayKa O MpH
Y pupos https://m.edso0.ru/7f416194
bu6moreka [JOK
1.2 o 2 1
VISHHCCIHE BEHHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METO/T TO3HAHUS 2 1 Bubmmorexa [IOK
' v A https://m.edso0.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI O CTPOEHNH BelleCTBA
21 CTbocHIe BelleCTRa 1 bubmmoreka [IOK
: HHEC B TB
™ B https://m.edsoo0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 but6moreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTO eIIecTBa 2 Bubmuorexa LIOK
: TaTHBI TOSTHUS B TB
p = https://m.edsoo0.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:KeHHE U B3aMMOAeilicTBHE TeJl
bub OK
3.1 MexaHn4YecKOe IBUKEHNE 3 nommotexa [

https://m.edso0.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

3.2 HMueprnsa, macca, IIIOTHOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6moreka [JOK
. .B 14 2
33 Cuma. Bugst cnn https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEpALIMU 3 but6mmoreka [JOK
' TeJIAMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo0.ru/7f416194
4.2 JlaBJieHHE KUIKOCTH 5 bubmiorexa LIOK
' A https://m.edsoo0.ru/7f416194
bu6moreka IIOK
4, A
3 TMOChEpHOE NaBACHHE 0 https://m.edsoo.ru/7f416194
44 JleficTBUE )XKMAKOCTH U ra3a Ha MOTpyxKEHHOE 7 3 bubmoteka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. Pabora 1 MOIIHOCTB. JHEprus
but6mmoreka [JOK
Nl P 1
> 360Ta H MOWHOCTS 3 https://m.edso0.ru/7f416194
bu6moreka [IOK
2 I1 1
> POCTRIC MEXAHHIMB! > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAHITIECRa SHEpTuA https://m.edsoo0.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
11 C R . 7 bu6moreka I[IOK
' TPOCHIE 1 CEOMCTEA BEMECTS https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIVTOBBIC TIPORECCH https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MarHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsAIbl. 3apsHDKEHHBIE Tea 7 1 bubmmorexa [{OK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHHBII SCKIPITCCIHIL TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 15
ATHITHRIC ABICHIE https://m.edsoo.ru/7f4181ce
24 SeKThOMA . 4 bu6moreka [JOK
: JCKTPOMArHUTHAS MHIYKIUS
P VIR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aeioB ¥ TEM mugppoBbIe
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanudeckue siBJIeHUs
11 MexaHu4decKoe JBUKECHHE U CIIOCOOBI €ro 10 1 bu6moreka I[IOK
' OIKCAHHS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAMMOACHETBHE Teit https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexanuveckne KoJ1e0aHUsSI M BOJTHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE NOJIE U 6 5 bubmorexa [IOK
' SIIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUA
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

49 P 5 5 3 bubmmoreka [IOK
' VHHSBLIL OTITHHECIHE HPHOOPET https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 Pasnosxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 15
Paspnesn 5. KBanToBbIe siBJICHUS
5.1 HcnyckaHnue v OTJIONICHHE CBETa aTOMOM 4 1 Bubmorexa LIOK
' y B https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOT 0 spa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaitititi https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IlopropuTe1bHO-000011AI0IIUH MOYJ/Ib
6.1 [ToBTOpeHuEe U 00001ICHHE COEPIKAHUS 9 ) bu6moteka [IOK
' Kypca ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposbHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4eHHUs

DJieKTPpOHHbIEe HU(pPoOBbIE
oOpa3oBaTe/bHbIE

pecypchl

®dunsrka — HayKa 0 Ipupoze.
SIBneHus npupoIbl

dusnueckue IBIECHUA

dusnueckre BeIMYNHBI H UX
U3MepeHHne

VYpok-uccienoBaHue 1o Teme
"N3mepenne TeMIieparypsl Ipu

MOMOUIH )KUIKOCTHOTO TEPMOMETpA

U JaT4YUKA TEMIEepaTypsl”

MeTtoabl HAy4HOrO O3HAHUSL.
Onucanue GU3NIECKUX SIBJICHHUH C
TMOMOUIBI0 MOJIEIIEH

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

VYpok-uccienoBanue no Teme
"[IpoBepka rUMoOTE3bl: JATbHOCTh
MOJETA MIAPUKA, ITYLEHHOI 0
TOPU30HTAJIBHO, T€M OOJIbLIE, UEM
Oosple BpICOTA IMycKa'

Crpoenue BeniectBa. ONbITHI,
JTOKa3bIBAIOIIINE JTUCKPETHOE
CTpOEHUE BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHue 4acTHUIl BEIIECTBA

but6moreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-ucciienoBaHue mo TemMe
«OMbITEI 110 HAOJIIOIEHUTO
TETJIOBOTO PACIIMPEHUS TA30B

10

ArperaTHHe COCTOsAHHKA BCIICCTBA



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

OcobeHHOoCTH arperaTHbIX
cocTostHui Boabl. O000IIEHNE IO

bubmmoreka [IOK

1 paszaeny «IlepBoHayanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEIIIECTBAY
12| Pasmovepmos n nepasmonepioe Bnmmorerca LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bu6moreka [JOK
13 CKkopocT. EAMHHIEL ckopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nyT ¥ BpeMEHH JBHKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — mepa bubmumoreka [IOK
UHEPTHOCTHU T https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemecTBa. Pacuer
16 MacChl 1 06’56;1113. TeJa 1Mo ero bubmorexa [TOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlabopatopHas pabota Nel mo Teme
17 «Onpenenenne mIOTHOCTH TBEPIOTO
TeIa»
18 Pemenne 3amad mo Teme but6mmoreka [JOK
"[LnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTHKa
19 B3auMonericteus ten. Cuia
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota Ne2 o Teme
«M3ydeHne 3aBUCUMOCTH
20
pacTsukeHus (nedopMarium)
MIPY>KHHBI OT TTPHIJIOKECHHOM CHITBD)
21 SBnenue Tsarorenus. Cuiia TSHKECTH
CBs13b vMe>1<z[y CHJION TSKECTH U Bumorexa LIOK
22 Maccoii Tena. Bec Tena. Pemenne

3azay o teMe "Cuna tsoxecti"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuita TSOKECTH Ha IPYTUX IUIaHETax.

23 dusnyecKkue XapaKTePUCTHKN bubmorexa [TOK
https://m.edsoo.ru/ff0a1502
IUIAHET
bu6moreka [JOK

24 Msuepenue cnn. lunamomerp https://m.edsoo.ru/ff0al8cc

bub6muorexa IIOK

25 Bec Tena. Hesecomocts https://m.edsc%.ru/fanl??S

»KEHME JBYX CH
26 gggpainele{smi ni) (J)I,;[Hoﬁ PSIMOHA. bubmiorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHopeicTBYIOIIIAsA CUIT

27 Pemenne 3amau mo Teme
"PaBHogelicTBytomas cui"

8 Cuna Tpenus u €€ Bunbl. TpeHue B bu6moreka IIOK
MIPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopatopnas padota Ne3 mo Teme
« HHE 3aBHCUMOCTH CHJIBI

29 Tpe3I{y;$Ie CKSJ‘?:)KGI(—:II/IH (Z)CT CI/ICJII)JII bubmorexa [IOK

https://m.edsoo.ru/ff0alcc8
JTaBJICHUS M XapaKTepa
COITPHUKACAIOIINXCSI TTOBEPXHOCTEM

30 Pemenue 3amau Ha onpenencHue
PaBHOJEH CTBYIOILIEH CHJIBI
Pemenue 3agau mo temaM: «Bec

31 Tenay, «I padudeckoe n300pakeHue bubmmoreka [IOK
cum, «CHIbIY, https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS] CUI»

KonTtponbsnas padora Nel mo temam
«MexaHndeckoe TBHIKCHHEY,
32 «Macca, II0THOCTE», «Bec Tenay,
«I"paduueckoe n300paxxeHue CUI»,
«Cutb»y
33 JaBnenue. CiocoObl YMEHBIIICHHS U bubmmorexa [{OK

YBCIMYCHUA NJABJICHUA

https://m.edsoo.ru/ff0a20a6
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JaBnenue raza. 3aBUCMMOCTh

Bbu6morexa IIOK

34 HABIICHH ra3a OT 00bEMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua napiaeHus: TBEPABIMU
35 TeJIIZl.l\J/III/I )I(IJ:IIKOCTHMI/I u II“)E)IISaMI/I. bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akon [Tackans
3| manmos actirsuen cut uGmioera LIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemrenue 3aga4d nmo teme «JlaBienue but6moreka [JOK
B XKHAJIKOCTH U rase. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826
38 Coobmarommecs: CoCyabl bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 IMuapaBnuveckuii mpecc buomorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopmHeBoin
KUJKOCTHBIA HACOC
a1 ATmocdepa 3eMIH U IPUUUHBI €€ bu6mmoteka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmMocdepHoe bu6moreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocgepHoro bubmuotexa IIOK
nasienus. OnsiT Toppudenim https://m.edsoo.ru/ff0a2da8
14| s or sucom man yposten bubmotera LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapometp-anepona. AtmochepHoe bubmumoreka [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pentenune 3amau mo teme "
46
AtMocdepHoe naBieHue"
47 JlelicTBUE )KUKOCTU U ra3za Ha bubmumoreka [IOK

MOIPY’KEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276
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ApxumMenosa cuia

48

Jlabopatopnas padota Ned mo Teme
«OmnpeneneHne BITATKHBAIOIICH
CHUJIBI, IEWCTBYIOIIEH HA TEJO,
MOTPYKEHHOE B JKUJIKOCTh)

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas pabota Ne5 mo Teme:

«ccnenoBanue 3aBUCHMMOCTH Beca
TeNa B BOJIE OT 00bEMa
MOTPY>KEHHON B KUIAKOCTh YaCTU
TeIa

bu6moreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texn

bu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopatopHas pabota Neb o Teme:

"KoHcTpynpoBanue apeomeTpa uim
KOHCTPYMPOBAHUE JIOJIKU U
omnpeneneHue eé
rpy30n016éMHOCTH"

52

Pemrenue 3agad mo temaM:
«IlmaBanue cynos.
BoznyxonnaBanue», «/laBnenue
TBEPJBIX TEJI, KUJIKOCTEN U Ta30B)»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Kontponbshas pabora Ne2 mo teme
«/laBneHue TBEpABIX TeE,
JKUIKOCTEN U Ta30B)»

54

Mexanunueckast pabora

but6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoiusocTts. EAMHUIBI MOIIIHOCTHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccienoBaHue 1o TeMe:
"PacuéTt MmomHOCTH, pa3BUBaeMoOi
MpH NoAbEME 1Mo JiecTHUIE"

57

[IpocTeie MexaHU3MBI. Ppruar.



https://m.edsoo.ru/ff0a33fc
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PaBHOBecue cuin Ha pbluare

58

Pbruaru B TexHuke, ObITY U
npupoze. Jlaboparoprast pabora Ne
7 o Teme: «MccnenoBanue ycinoBuit
paBHOBECHS pblUara»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3agay mo Teme «Y CI0BUS
paBHOBECHUS pblyara

but6moreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddummenT monesnoro neiictBus
MexaHu3Mma. JlabopatopHas pabora
Ne8 o teme: «M3mepenune KII1/]
HAKJIOHHOW TJIOCKOCTH»

0.5

61

Pemrenue 3agau nmo teme "Pabora,
MoutHocTh, KIT/"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckast SHEprus.
Kunernueckas u noTeHIHaIbHAs
SHEPrus

bu6morexa IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPruu

but6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCEPUMEHT 1O TEME
"DKCIIEpUMEHTAIbHOE OIIPE/IENICHUE
W3MEHEHUS! KHHETUYECKOU U
MMOTEHUHAIBHOW 3HEPTUH IIPU
CKaTBIBAHUHM TeJIa 110 HAKJIOHHOM
miockoctu"”

65

KonTtponbhas pabora Ne3 o teme
«PaboTa 1 MOIHOCTE. DHEPTH»

66

Pabota ¢ TekcTaMu 10 TeEMe
"MexaHundeckoe nsrmxenue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pabora ¢ TekcTamu 1o TeMe
"JlaBieHue TBEPIBIX TEII,
>KHIKOCTEN U ra3oB"

bu6morexa IIOK
https://m.edsoo.ru/ff0a4ffe

68

PabGora ¢ TekcTaMu o Teme
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‘ "Pabora. MomnocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KJIACC

KoaunuecTBo yacoB

DJieKTPOHHbIEe HU(poBbIE

Jl:;-)n Tema ypoka Beero Koutpoasnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/IbHbIC
padoThI padoThI pecypchl
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUY €CKOU bu6moreka [IOK
1 1
TEOPHUHU U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MTOJITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
Mogemu TBEPAOT0, JKUIKOIO U
3 ra3§o6pa3H01;i[) cocmagnﬁ 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEII[ECTBA
OOBsICHEHHE CBOMCTB TBEPAOTO,
YKUJIKOTO M Ta3000Ppa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHU N MOJIEKYJISIPHO-
KHHETHYECKON TCOPHH
5 Kpucranmueckue u amopgpHsbie 1 bu6moreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmayuBaHue U KaWUIIPHOCTb. 1 bubmmoreka [IOK
[ToBepXHOCTHOE HATSKCHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacimupeHue u cxxatue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TeMIEpaTyphI
8 CO CKOPOCTBIO TEIJIOBOT'O IBUKCHHUS 1
4aCTHIL
9 Buytpennss seprus. Criocoobl 1 bu6mmotexa [IOK



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

M3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bubmmoreka [IOK

10 Baet Temtonepenan https://m.edsoo.ru/ff0a6412
Ypok-KoH(DepeHIs 1o TeMe:

"[IpakTHYeCcKOC UCIOIb30BAHUE

11 TelfJIOBHX CBOICTB BEIIECTB U bubmrorexa [IOK

https://m.edsoo.ru/ff0a65c0
MaTepHayoB B LIENAX
sHeprocoepexeHus "

12 KoanuectBo TenyioTel. Y aenpHas but6mmoreka [JOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIIOBOTO OaslaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE Bubmuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JIabopaTtopHas padora Nel o Teme

14 "UccnenoBanue sBieHUs bubmmoreka [IOK
TENJI000MeHa TP CMEIIUMBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsiuer BojIbI"

Pacuer konu4yecTBa TEIIOTHI,

15 HEOOXOIUMOTO ISl HAaTPEBAHUS
TeJa U BBIACISIEMOr0 UM IPpU
OXJIAXKICHUH
JlaGoparopnas pa6orta Ne2 o Teme

16 "OHpI;HGHIG)HI/Ie I})/I[CHLHOﬁ bubmorexa HOK

\ https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BeIlleCTBa

17 DHeprus ToIMBa. Y aenbHas bubmmorexa [{OK
TEIJI0Ta CrOPaHuUs https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue u oTBEpAEBaHUE bu6morexa [IOK

KpUCTAJTINIIMYCCKUX TCJI. y,Z[eJILHaH

https://m.edsoo.ru/ff0a71d2
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TCIIJI0TA ITJIaBJICHUA

19

JIabopaTtopHas padora Ne3 o Teme
"Onpenenenne yelbHON TenI0ThI
IJIaBJICHUS Jbaa"

bub6morexa IIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBaHue ¥ KOHICHCAITHSI.
Hcnapenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. YaennHas Temimora
napooOpa3oBaHUs M KOHICHCAIIMH.
3aBUCUMOCTh TEMIIEPATYPHI
KHUIICHHSI OT aTMOC(EPHOT0
JIaBJICHUS

but6moreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxuocts Bo3nyxa. JlabopaTopHas
pabota Ne4 o reme "Omnpenenenue
OTHOCHUTEIBHOU BJIAJKHOCTH
Bo3ayxa"

Bbu6morexa IIOK
https://m.edsoo.ru/ff0a7628

23

Perenue 3aJla4 Ha OIIpCaCJICHUC
BJIA’)KHOCTHU BO3yXa

24

[TpuHIHIIBI paOOTHI TEMIOBBIX
neurateneii. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOPaHUS

25

KIIJI TenmoBoro aABUraTes.
TeroBbIe IBUTATEIN U 3aIMTA
OKpY’KaroIenl cpeibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXPAaHEHUS U MPEBPALLECHUS
OHEPruu B TCILUIOBBIX IMpOICCCax

27

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe "TensoBble SBIECHUS.
H3MeHeHune arperaTHeIX COCTOSIHUM

bubmumoreka [IOK
https://m.edsoo.ru/ff0a83f2
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BelecTBa"

Kontponbsnas padora Nel mo teme

bub6morexa IIOK

28 "TerioBbl€ IBJIEHUA. ICI3MeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUM BEIIECTBA
29 DnexTpu3zanus Tei. J[Ba pona
ANEKTPUUECKHUX 3apsI0B
Ypok-Hucclie0BaHue Mo TEME:
30 "DIeKTpu3ays TeJa UHIYKIUEeH 1
MIPU COMPUKOCHOBEHUN"
31 B3anMopneiicTBue 3apsKE€HHBIX TEI. bu6motexa LIOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DAEKTPUYECKOE MOJIE.
39 HanpspkeHHOCTh 2JIeKTpUYecKOro bu6morexa [IOK
moJist. [IpUHIKIT CyTIepIIO3HIIHH https://m.edsoo.ru/ff0a8a0a
JJEKTPUY ECKUX MOJIEN
Hocurenu snexTpudeckux 3apsiaoB.
33 DOnemeHTapHblil 3apsaa. CTpoeHue
aToMa
[IpoBOAHUKY U AUBJIEKTPUKHU. 3aKOH bu6moreka [IOK
34 COXPaHEHHS AIIEKTPUIECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHUe bu6moreka [IOK
CBOICTB 3JIEKTPHYCCKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUI TOK, yCIOBUS €T0
36 Cymecﬁ)“BOBaHI/I}I. I/ICT:qHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOT 0 TOKA
37 JleicTBUSA DIEKTPUYECKOr0 TOKA Bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBaHue o Teme:



https://m.edsoo.ru/ff0a86ae
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"JleficTBUE IIEKTPUYECKOr O TOJIS Ha
MPOBOAHUKHU U JUICKTPUKHU"

DJIEKTPUYECKUM TOK B METAJIAX,

but6moreka [JOK

39 KHUIKOCTSAX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DJeKTpUYecKas 11enb U e€
COCTaBHBIC YaCTH
Cuna Toka. Jlabopatopras paboTa
41 Ne5 o Teme "I/ISDI/I)epeII;I/Ie Hp 0.5 Bubmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
peryJiupoBaHue CUIIbI TOKA
DIEKTpUYECKOE HAIIPSIKECHHUE.
42 BoastMmerp. JlabopatopHas pabora 05 bu6muotexa LIOK
Ne6 o Teme "Usmepenue u https://m.edsoo.ru/ff0ade14
peryJmpoBaHue HanpsKeHus"
CornpoTuBIIEHHE TPOBOIHHUKA.
43 YHCEBHOG COHpOTI/rI)BJIeIfI/Ie budmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopatopHas pabota Ne7 mo Teme
"3aBUCHMOCTB 3JIEKTPUUECKOTO
44 COIIPOTHUBJICHUS IIPOBOJHUKA OT €TI0 1 bubmorewa LIOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOMIA TN TTOTIEPEIHOTO
ceueHus U Marepuaia'
3aBUCHMOCTb CUJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad44a
ydacTKa Ienu
Jlabopatopnas pabota Ne8 mo Teme
46 "UccnemoBaHue 3aBUCUMOCTH CHIIBI 1 Bbub6morexa IIOK

TOKa, UAYIIEro 4epe3 pe3nucTop, OT
COMPOTUBJICHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaNpsLKEHUS Ha pe3rcrope”

HOCJICI[OBB.TCJII)HOC " napauiCJIbHOC

47 COEIIMHEHHUSI POBOTHUKOB
JIabopaTtopHas padora Ne9 o teme
"[IpoBepka nmpaBuia CIOXeHUs
48 Hagpﬁmzﬂnﬁipn brbmmorexa LIOK
https://m.edsoo.ru/ff0aaa58
MOCJIeIOBATEILHOM COEANHEHUN
JIBYX Pe3UCTOpoB"
JlabopatopHas pabora NelO mo Teme
49 "[IpoBepka mpaBuiIa Uil CUJIBI TOKA bubmumoreka [IOK
IpY TapajuIeIbHOM COCTUHCHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenne 3a1au Ha npuMeHeHUE
50 3aKOHA OMaﬂI[JISI paBJI'I)I/I‘{HOFO Bubmmorexa [OK
https://m.edsoo.ru/ff0aaf8a
COEIIMHEHHUSI POBOTHUKOB
PaboTa 1 MOLTHOCTD
ol 3neKTqueCKI§ro TOKa. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlabopatopnas padora Nell mo teme
52 "OHpI;)HeJIiHI/IC I1))a6on,1 1A MOILHOCTHA bubmrorexa [IOK
. https://m.edsoo.ru/ff0ab3e0
AIEKTPUUECKOT O TOKA
DNeKTpUYECKUe eNH U
53 MOTPEOUTENHN IICKTPUICCKON bubmumoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[TonroroBka K KOHTPOJIBbHON paboTe BuGmorexa LIOK
54 1o TemMe "DIJIeKTpHUUecKre 3apsbl.

3apspKeHHBIE Tena U UX

https://m.edsoo.ru/ff0abd2c
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B3auMonaercTus. I1ocToIHHEBIN
AIEKTPUYECKUN TOK"

Kontponbsnas pabora Ne2 mo teme
"DnexkTpuyecKue 3apsabl.

55 3apsiKeHHBIE Tea U UX Bubmorexa IOK
B . https://m.edsoo.ru/ff0abea8
B3anMoJiel cTBUSA. [10CTOSHHBIH
BIEKTPUYECKUN TOK"
56 IlocTosSHHBIC MATHHUTHI, KX
B3aUMOCHCTBHE
Vpok-uccienoBanue o Teme:
57 "I/II)3yqu1/Ie rIlloneI?I MTOCTOSTHHBIX 1 Bubmorexa LIOK
" https://m.edsoo.ru/ff0ac3d0
MarHuTOB
MarnuTtHoe nosie. MarHuTHOE T0Jie
58 3eMJI U ero 3HauYeHHu e JJI JKHU3HU Bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmnpiT Opcrena. MaraHuTHoOE IoJie
59 3neKTszec1<I(L)ro Toka MaruutHoe brbmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKHA C TOKOM
[IpumeHeHune 31eKTPOMAarHUTOB B
texnuke. JlaboparopHas padoTa
60 Nel2 o teme "II)/I3yT-II)eHH€pﬂ€ﬁCTBHﬂ 0.5 bubmorexa [OK
https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIS1 Ha IPOBOAHUK C
TOKOM"
DJIEKTPOIBUTATENh TTOCTOSHHOT O
ToKa. Mcnonp3oBaHue
61 3JIEKTPOABUTATENICH B TEXHUUECKUX bub6mmoreka [JOK

yCTpOHCTBAX U HA TPAHCIOPTE.
JlabopaTtopHas pabora Nel?7
"KoHCcTpynpoBaHue 1 U3y4eHHE

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

paboThI d5IeKTpoABUTATENA"

62

OnbiTel @apanes. 3aKoH
AIIEKTPOMArHUTHOW WHTYKIIHH.
[IpaBuno Jlenna

63

Onektporenepatop. CriocoObl
MTOJIY4ECHHUSI DJIEKTPUYECKON
SHEPruM. DIEKTPOCTaHIIMH Ha
BO300HOBJISIEMBIX UCTOUHHUKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIYECKUE U
MarHUTHBIE SIBJICHUS"

65

Kontponbnas pabora Ne3 o teme
"DNeKTpuYEeCKrue U MarHUTHbIE
sIBJICHUA"

bu6morexa IIOK
https://m.edsoo.ru/ff0acb14

66

PabGora ¢ TekcTaMu o Teme
"TeruioBble ABICHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acchse

67

Pabora c TekcTamu 1o Teme
"ITocTOSIHHBIN AJIEKTPUUECKUI TOK"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pabora ¢ TekcTamMu 110 Teme
"MarguTtHele IBiieHAA"

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5



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

9 KJIACC

KoaunuecTBo yacoB

DJieKTPOHHbIe HUu(poBbIE

Ne Tema ypoka Konut I Aara 0
/i Beero POJIbHBIE paKTHYeCKHe | 3yueHus oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypchbl

1 MexaHn4ecKoe IBHKECHHUE. 1
MatepurasibHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTh 1 bub6munorexa IIOK
MEXAHUYECKOr O IBUKEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpSIMOJIMHENHOE 1 bubmmoreka LIOK
JIBYDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEPHOE TPAMOIMHEHHOE

4 nBwxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOPOCTh

5 IIpsimonmHEeHOE PaBHOYCKOPEHHOE 1 bu6motexa LIOK
JIBYDKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPSIMOJIMHEWHOT O

6 PaBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'padux ckopocTu
JlabopaTopnas pabora Nel mo Teme
"Onpenenenue yCKOpeHus Teiia npu bubmmoreka [JOK

7 1 1 )
PaBHOYCKOPEHHOM JIBUYKEHHUH 10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH"

8 CBoOoxHoe nmagenue tei. OnbIThl 1
lManuiies
PaBHOMEpHOE IBM>KEHHE 1O

9 okpyxxHocTH. [Tepuosa u yactora 1 bu6motexa [IOK
obpatenus. JIuneiHas u yrioBas https://m.edso0.ru/ff0ael76
CKOPOCTH

10 I{eHTpoCTpeMUTENIHPHOE YCKOPEHHUE 1



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

[Tepseiit 3akoH HetoToHa. Bektop

bubmmoreka [IOK

1 CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6motexa [IOK
PaBHOzelicTByOIIAs cra https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHa. bu6motexa [IOK
Cynepro3uIust CHi https://m.edsoo.ru/ff0ae982
14 Perenue 3a1a4 Ha IpUMEHEHUE bu6motexa [IOK
3akoHOB HbroToHA https://m.edsoo.ru/ff0aeb6c
bubmorexa [IOK
15 Cuna ynpyroctu. 3akon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pewenne 3aau no reme «Cuna
YOPYTOCTH»
17 JlabopaTtopHas pabora Ne2 mo teme bubmmoreka [{OK
«Omnpe/eneHne )KEeCTKOCTH MPYKUHBI) https://m.edsoo.ru/ff0aee28
bubmmoreka [IOK
18 CHiIa TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenune 3amau mo Teme «Crra bub6moreka [JOK
TPEHUI» https://m.edsoo.ru/ff0afa26
o | oo et o o e s LOK
el o H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
ot i’lemean 3éz[at; 110 TeMeE 3aK((:)HB; Bubmotexa [OK
I’IOTOI,{, - LAUIa yIpYrocTH. LAt https://m.edsoo.ru/ff0afb8e
TPEHUS
22| oot Vexopenme evabomore BuGmorera 10K
' P A https://m.edsoo.ru/ff0af044
naJieHus
Ypok-KoH(DepeHIs 1o TeMe:
23 "JIBUKEHUE TEN BOKPYT

TpPaBUTAIMOHHOI'O IICHTPA



https://m.edsoo.ru/ff0ae612
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(Conneynas cucrema). 'anaktuxu"

Pewtenune 3amay mo teme "Cuia

24 TSKECTU U 3aKOH BCEMHUPHOIO bubmorexa [IOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMuyeckasi CKOPOCTb. bu6motexa [IOK
HeBecoMocTh U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepralibHON TOUKH.

26 AGcomoTHO TBEPOE TEIIO. bub6munorexa IIOK
PaBHOBecHe TBEpIOTO TENa ¢ https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBhIO BpalllCHUs

27 MowmenT cribl. LleHTp TshxecTn

08 Pemenue 3aga4 mo teme "MomeHT bubmorexa [IOK
cuitbl. LlenTp Tsoxect" https://m.edsoo.ru/ff0b02b4

29| o eve "Mexarmmmeckos asienne uGmiorexa IOK

. " ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
o | Kommomms pibos Jl oo Busorea 101
N " ‘ https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue ten
Nmnynsc Tena. UMmysbc CUibl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE

32 Pemenune 3amay no teme "3aKoH but6mmoreka [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096c¢
Ypok-KoH(DepeHIs 1o TeMe:

33 "PeakTHBHOE JIBUKCHHUE B IPUPOC U
TeXHHUKE"

34 Mexanndeckasi paboTa ¥ MOIIIHOCTh bubmorexa HOK

https://m.edsoo.ru/ff0b0a84



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
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35

Paborta cuiibl TSKECTH, CHIIBI
YOPYTOCTH U CHJIBI TPEHUS

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

36

JlabopartopHas pabota Ned mo Teme
«Omnpenenenune pabOThI CUITBI TPEHUS
MIpY PaBHOMEPHOM JIBH)KEHHH TeJla 110
TOPU30HTATBLHOM MMOBEPXHOCTH

37

CBs13b SHEPrUH U paboTHI.
IToreHumanbHas SHEprus

38

Kunernueckas sneprus. Teopema o
KMHETUY €CKOU SHEPrUH

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHCHHA SOHEPIrvn B
MCXaHHUKEC

40

JlabopartopHas pabotaNeS mo Teme
«3ydeHune 3aKkoHa COXpaHEHUs
SHEPTrUn»

bu6morexa IIOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenpH0€e ABUKEHUE U €r0
XapaKTepU CTUKH

bub6moreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoaeOaHusl.
BoinyxnenHble kosiebanus. Pe3onaHc

but6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTU4ecKui U IPYKUHHBIN
MasTHUKHU

44

Ypok-uccienoBaHue o TeMe
«3aBUCUMOCTD TIepruoza Koaebanu
OT ’KECTKOCTH MPYKUHBI K MaCCHI
rpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpalnienue sHEpPruu nNpu
MEXaHUYECKUX KOJIECOaHUAX

46

JlabopaTopHas pabora Ne6 mo teme
«Ormpenenenne 4aCTOTHI U IepUo/Ia
KOJICOAHHH MPYKUHHOTO MAsITHUKA

bubmmoreka [IOK
https://m.edsoo.ru/ff0blaec



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

47

JlabopartopHas pabota Ne7 mo teme
«IIpoBepka HE3aBUCUMOCTH NIepHoa
KosieOaHuii Tpy3a, MOABEIIEHHOTO K
HUTH, OT MaCChl Tpy3a»

bubmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue BoaHbl. CBoOIiCcTBA
MEeXaHM4eCKUX BOJIH. [IpononbHbIe 1
MONEPEYHBIE BOJIHBI

bub6muorexa IIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoH(epeHuus 1o reme
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuyeckue BOJIHbI"

50

3ByK. Pacnpoctpanenue u orpaxenue
3ByKa

51

VYpok-uccienoBaHue no Teme
"HaGnrogeHue 3aBUCUMOCTH BBICOTHI
3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HAHC

53

Ypok-koHdepeHIus 1o TeMe
"V npTpa3ByK U MHGPaA3BYK B IPUPOIE
U TeXHUKE"

bub6muorexa IIOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXPAHEHUSI.
MexaHnuyeckre Kojie0aHus ¥ BOJIHBI"

bub6muorexa IIOK
https://m.edsoo.ru/ff0b25f0

55

Kontponpnas pabora Ne2 no reme
"3aKOHBI COXpaHEHUs. MeXaHn4YeCKue
KoJIeOaHHsI U BOJIHBI"

56

DJIEKTPOMAarHuTHOE MOJIE.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

bu6morexa IIOK
https://m.edsoo.ru/ff0b2abe

57

CBoliCTBa 3JIECKTPOMarHUTHBIX BOJIH

58

Ypok-koHdepenius o Teme "lllkana

bub6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX
BOJIH JJISI COTOBOU CcBsA3M"

https://m.edsoo.ru/ff0b2fe6

Ypok-uccienoBaHue mo TeMe

59 "N3yueHue cBOICTB bubmotexa [JOK
SIIEKTPOMATrHUTHBIX BOJIH C ITOMOIIIBIO https://m.edsoo.ru/ff0b2c6c
MoOMIIEHOTO TenedoHa"

Pemenue 3ama4 Ha onpeneneHue
60 4acTOTBHI U JJIMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
KTPOMAarHuTHAs MIPH BETA.
61 gﬁgpolng E;BeTa. gongoggﬂeacgoglcilaa bubmorexa HOK
https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceera. [IpsmonuHeitnoe
62 pacmpocTpaHeHne CBETa. 3aTMeHus bubmorexa HOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpa)KEHMs CBETa. 3epKaJia.
63 PemeHHTepsanaq Ha anMeHeI:me bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHHs CBETa

64 [Ipenomnenue cBera. 3aKoH bu6motexa [IOK
MPEJIOMJICHHS CBETa https://m.edsoo.ru/ff0b3aea
IToHOE BHYTpEHHEE OTpaKEHHUE

65 cBeta. Mcnonp3oBaHue MOJHOTO bub6mauorexa IIOK
BHYTPEHHETO OTPAYKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKHX CBETOBOJAX
JlabGopaTopHas pabora Ne8 o teme

66 "UccnenoBanue 3aBUCUMOCTH yTiia
MPETIOMJICHHS CBETOBOTO JIyda OT yriia
MaJICHHUs Ha TpaHule "BO3]IyX-CTEKJIO"

67 Ypok-KoHepeHIHs o TeMe



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

"M criop30BaHuEe MOJIHOTO

BHYTPCHHCTO OTpaXXCHUS: CBETOBO/bI,

ONTHKOBOJIOKOHHAA CBA3L"

68 Jluazel. OnTHYeckast cuja JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHune N300paKeHUIA B JIMH3aX buomorexa [IOK

https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabora Ne9 o teme

70 "Onpenenenre GOKyCHOTO bubmmoreka [JOK
PaCCTOSIHUS M ONITUYCCKOM CHJIBI https://m.edsoo.ru/ff0b4206
coOuparomet JuH3b!"

71 Ypok-KoH(hepeHIus 1o TeMe bubmmoreka [IOK
"OnTH4ecKre JTMH30BbIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 ['ma3 kak onThyeckas cucreMa. bubmmoreka [IOK
3penne https://m.edsoo.ru/ff0b4684
Ypok-koHdepeHus o reme

73 "IledexTsl 3peHusi. Kak coxpanutsb
3penue"

Pasnoxenue 0enoro cBera B CIEKTP.

74 OnpiTel HetoToHA. CriokeHue bubmmoreka [JOK
CIIEKTPAJbHBIX [[BETOB. Jucmepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTopnas pabora NelO o teme

76| caeras cnetipa socnpirming nsera Bu6mnorexa LIOK

https://m.edsoo.ru/ff0c0e2a
MPEAMETOB PH UX HAOIIOACHUH
gyepes [BETOBbIC (PUIBTPHI"
VY POK-IIPaKTHKYM I10 TEME
76 "BoyHOBBIE CBOICTBA CBETa:

Jucrepcusi, uHTephepeHius u



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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nudpakims"”

Omneitel Pe3epdopaa u muianerapHas

bub6morexa IIOK

7 MOJICITb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma
bopa
Hcmyckanue u morn HHU
79 aT((:)l\Z/(;:M. KBZHTBI(.) Hzﬁl:ﬁqaeTleeeTa bubmorexa HOK
https://m.edsoo.ru/ff0cl44c
CIEKTPBI
80 VYPOK-TIpaKTUKYM I10 TEME bubmotexa [JOK
"Haburo1eHue ClIeKTPOB MCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUALI bubmorexa LHOK
https://m.edsoo0.ru/ff0c1672
82 CtpoeHue aTOMHOr O sijpa. bubmmoreka [{OK
HyxkJsioHHas MOJIelTb https://m.edsoo.ru/ff0c18ac
83 PajnnoakTUBHBIE TPEBPAIICHUS. bub6mmoreka [JOK
H3oToms! https://m.edsoo.ru/ff0clald
84 Pemienue 3agad 1mo TeMe: bub6moreka [JOK
"PagroakTHBHBIE peBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmana
o | peronepen iove Bumorera LOK
. https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEITUIIUHE, TEXHUKE
87 ?()ﬂ;ﬁ:;;ﬁ: 112(1111)1;112;)133;{3 I;IbidaCCOBOFO bubmorexa TIOK
https://m.edsoo.ru/ff0c1c58
qucesn
88 DHeprus cBsi3U aTOMHBIX siiep. CBs3b bu6motexa [IOK
MacCChl ¥ SHEPTrUu https://m.edsoo.ru/ff0cld7a
89 Pewenue 3aau o teme "SAnepusie

peakun"
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Peakiuiuu cunTesa u eneHus siaep.

bubmmoreka [IOK

20 Ncrounuku sueprun CosHIa ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHdepeHus mo reme

91 "SI nepHas sHepreruka. [efictBus
pPalMOaKTHBHBIX H3TYYCHUN Ha
KUBBIC OPraHU3MBbl"
[TonroToBka K KOHTPOJILHOU paboTe

92 1o TemMe "DJIEKTPOMarHUTHOE IO0JI€. bubmmoreka LIOK
DJeKTpOMarHUTHBIE BOJIHEI. https://m.edsoo.ru/ff0c223e
KBanToBrie ssBieHus"
Kontponpnas pabora Ne3 o reme

93 "DIIEKTPOMArHuTHOE MOJIE.
DIIeKTpOMarHUTHbIC BOJIHBI.
KBaHTOBEI€ sIBIIEHUA"
[ToBTOpeHue, ob6o6mICHME. Bu6morexa LIOK

94 JlabopartopHas pa6ota Ne 11 mo kypcy hitps://m.edsoo.ru/f0c245a
"BzaumopeiictBue ten" — :
[ToBTOpenue, o6o6meHue. Penenne Bubmorexa [IOK

95 pPacYETHBIX M KaUeCTBEHHBIX 33/1a4 110 https://m.edso0.ru/f0c2572
teme "Temnosbie mpouecch” — :
[ToBTOpenue, ob6o6mIeHNEe. Penienne Bubmorexa [IOK

96 pacYETHBIX M KaYEeCTBEHHBIX 33/1a4 110 https://m.edsoo.ru/ff0c2a22
teme "KIIJI TemnoBeIx aurareicii” — *

o [ToBTOpeHue, obobmeHEe. PenieHne Bubmorexa LIOK

ACUYETHBIX U KaUeCTBEHHBIX 3aJ1a4 110 )

IT)eMe "KTIJT 571eKTpoyCTanoBok” https://m.edsoo.ru/ff0c2b30
[ToBTOpEHUE, 000OIICHHE. Bubmorexa LIOK

98 JlabopaTtopHas padora Nel2 mo kypcy https://m.eds00.ru/ff0c2c52
"CBeTOBEIC IBJICHH" — :

99 [ToBTOopenue, o0o6meHune. Pabora ¢ bub6mmoreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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TEKCTaMHU I10 TeMe "3aKOHEBI
COXpaHEHHs B MexaHUKe"

https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o6o0menne. Pabora ¢
texcrtamu 1o teMe "Kosebanus u
BOJIHBI"

bub6morexa IIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o600uieHne. Pabora ¢
TeKkcTaMu o TeMe "CBETOBEIC
siBJIeHUS "

but6moreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6o6menne. Pabora ¢
TekcTaMu 1o Teme "KBaHnToBas u
anepHas ¢usuxa"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

27
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