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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS COCTABICHA Ha
OCHOBE I0JIOXKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOECHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmbl, mpeactaBieHHbix B ®I'OC OOO, a Ttakke ¢ ydérom
denepasbHON pabodeil mporpaMMbl BocHTaHUs W KoOHIENIMK MpernojgaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1O  (u3WKe  HampaBlieHO Ha  (OpPMHpOBaHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYaIOIIMXCS M OpraHu3alyi0 W3ydeHHs (pu3uKu Ha
JeATeIbHOCTHON OCHOBE. B mporpamMe mo (u3MKe YYUTBHIBAIOTCS BO3MOYKHOCTH Y4EOHOTO
npeamera B peanusanuu TpedboBanuit ®I'OC OOO K miIaHUPyeMbIM JHUYHOCTHBIM H
METanpeIMEeTHbIM  pe3yinbTaraM  OOydeHHMs, a  TaKKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEr0o 00pa30BaHus.
[IporpamMma no ¢usuke ycTaHaBIMBAaET pacupeesieHne yueOHOro MaTepuaa 1o rojam
oOydeHust (1Mo Kjaccam), MpeyiaraeT MPUMEPHYIO TMOCIEA0OBATEIBHOCTh H3YUYCHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS NPEIMETHOIO COAEpKaHUS U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuXxcsl.
[Iporpamma mo ¢usuke paspaboTaHa C II€JIbI0 OKa3aHMSI METOJAWYECKON MOMOIIU
YYHUTEII0 B CO3/JTaHUU paboveil mporpaMMbl TI0 Y4€OHOMY TIPEIMETY.
Oduznka SABISETCS CHUCTEMOOOPA3yIoIUM ISl  €CTECTBEHHOHAYYHBIX — y4EOHBIX
MPEIMETOB, MOCKOJIbKY (HU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U (hU3MdecKoi reorpadueii, BHOCHT BKJIaa B
€CTECTBEHHOHAYYHYIO KapTUHY MUpPa, IPEA0CTaBIsieT HanboJiee sicHble 00pa3ibl MPUMEHEHUS
Hay4YHOTO METOJa MO3HAHUs, TO €CTh CII0co0a MOTyuyeHus: JOCTOBEPHBIX 3HAHUNA O MUDE.
Onna 13 TIaBHBIX 337a4 (GU3HMYECKOTO 00pa30BaHMs B CTPYKType OOIIero o0pa3oBaHus
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTH M HHTEpeca K HayKe Yy
00yJaronuxcs.
N3yuenne ¢uszuku Ha 06a30BOM ypOBHE NPEIIOJIAraeT OBJIAJICHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JIAHHBIE M MCIOJH30BaTh HAay4HbIE JOKA3aTEIbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu usydyenuss Gpu3nKu Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHUsl ONpeAeTeHbl B
Konuenuuu mnpenogaBanusi yuebHoro mpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoii Dexepanuy, peaiv3yrOIIMX OCHOBHBIE 0011e00pa3oBaTelIbHbIC
mporpaMmsbl,  yTBepkIEHHOM  pemeHueM  Komerum  MwuHHCTEpCTBa  MPOCBEILIECHUS
Poccuiickoit @eaeparuu (mporokoit ot 3 nexadps 2019 r. Ne [TK48H).
Hean usyyenus pusnku:
e npuoOpeTeHHe HHTEepeca M CTPeMJICHHS OOYJalolUIUMXCsi K HAyYHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJICTABICHUNM O HAYYHOM METOJe TMO3HaHUS H (OPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHe Hay4yHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3YYCHHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (dopMupoBaHHME TPEACTABICHUH O poilu (GUUKK JUISL  Pa3BUTUA APYIHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TNPEACTABICHUH O BO3MOXHBIX cepax Oymaymieil mpodeccnoHaTbHON
JeATeNbHOCTH, CBSI3aHHOW C (PM3MKOMW, MOATOTOBKA K JaJbHEUIIEMY OOYUYEHHIO B
STOM HalpaBJICHUH.

JlocTikeHre ATHUX IeNed mporpammbel 1o (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e mpuoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHWH ONHUCHIBaTh M OOBACHATH (PU3MUECKUE SIBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOOB pEIICHHS MPOCTEUIIMX PACYETHBIX 3a/1a4 C HCIOJH30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHHMI HaONIONATh TPHUPOTHBIC SIBICHUS W BBITIOJIHITH OIIBITHI,
nabopaTopHble pabOTHl M JKCIIEPUMEHTAIBHBIE UCCIECIOBAHHUS C WCIIOJIB30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e ocBOeHHE MPUEMOB paboTHl ¢ MHpopManmeld (pU3MIECKOTO COACpIKaHUs, BKIFOYas
WHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHUAX (PHU3WKH, aHAIW3 W KPUTHUECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cdepamMu TpodecCHOHATHFHON MACSITEIBHOCTH, CBSI3AHHBIMH C
(U3MKON, M COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JIOCTHIKEHUSAX
(bu3UYeCKO HAYKH.

Ha n3yuenue ¢usuku (6a30BbIN ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs

oTBoauTCs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hexmento), B 8 kimacce — 68 vacoB (2
gyaca B Hexemwo), B 9 wmacce — 102 dvaca (3 dWaca B  HeIENm).

[Ipennaraemseiii B mporpamme mno (u3uke nepedyeHb JabopaToOpHBIX pabOT U OMBITOB
HOCUT PEKOMEHJIaTEeNIbHbII XapakTep, Y4uTellb JAellaeT BBIOOp MpOBEAEHHUs J1abOpaTOPHBIX
paboT U OmBITOB € Y4YETOM MHAMBHIYaJbHBIX OCOOCHHOCTEH OOy4yarouIuxcs, CIHcKa
SKCIEPUMEHTAJbHBIX 3a/JlaHdl, MpeJlaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa Mo (HU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUpPA.

®u3uka — Hayka o npupoje. Asnenus npupoasl. PU3HUECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenmuuuHbL M3mepenne ¢usnyeckux enuunH. Dusnyeckue mpuOOPHI.
[TorpemHoCTh M3MEpEeHNH. MexyHapoaHas CUCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH M3y4aroT mpupoay. EcTtecTBeHHOHAYyYHBII
METO/i TMO3HaHUA: HaOIOJEHHE, MOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJIBKEHHE THUIIOTES,

OKCIEPUMEHT [0 NpPOBEpPKE TUIOTE3, OObSICHEHHE HalbiogaeMoro spieHus. OmnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®usnueckue TMnpuOOpPHl U Tpoleaypa NPSIMBIX H3MEPEHHH aHaJOrOBBIM U
M (poBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKaJIbl U3MEPUTEILHOTO MpUdopa.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenue temmeparypbl TPH TOMOIIM >KUJIKOCTHOTO TEPMOMETpa M JaTYMKa
TEeMITepaTypHhI.
6. IlpoBeneHue uMccCienOBaHUS MO MPOBEPKE THUIIOTE3bI: MATBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BelecTBa: aTOMbl W MOJICKYJIbI, WX pa3Mmepbl. ONBITHI, JTOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwxkenne vactuil BemecTBa. CBs3b CKOPOCTH JBMIKEHUS YAaCTHI[ C TEMIIEpaTypOM.
bpoyHoBckoe aBwxenue, auddysus. B3zaumonelcTBHEe YacTHIl BEIIECTBA: MPHUTSHKCHHE M
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKHJAKOCTEH H  TBEPIBIX
(kpucTamunyeckux) Tel. B3auMoCBs3b MeXAy CBOWMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue sBrneHui, OOBACHSIOMIMXCS TMPUTHKEHUEM WIM OTTAIKHBAHHEM
YaCTHUII BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



MexaHnnuyeckoe ABM)KEHHE. PaBHOMEpHOE U HEpaBHOMEpHOE JBHyKeHUE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue uHepuuu. 3aKOH WHEpUUHU. B3aumoneicTBHe TeNn Kak NMpUYMHA U3MEHEHHS
CKOPOCTH JBM)KEHMsI Tesl. Macca kak Mepa uHepTHOCTH Teina. [InoTtHocTs BemectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XapakTepucTHKa B3auMojeicTBus Ten. Cuiia ympyrocTd M 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOILBIO JTUHAMOMETpa. SIBieHue TAroreHus u cuia Tsokectu. Cuna
TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. CnojkeHue cuil, HalpaBJIEHHBIX 10
onHON mpsmoi. PaBHoxelicTByromas cui. Cuna TpeHus. TpeHHE CKOJbXKEHHUS U TpEHUeE
okos1. TpeHue B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBIKEHUs (IIapUKa B KUIKOCTH, MOJEITH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Ormpenenenue cpeiHel CKOPOCTH CKOJIbKEHUs Opycka WU IIapuKa M0 HaKJIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh PACTsDKEHHS (AedopMarivii) TPy KHHBI
OT IPHUJIOKEHHOM CHUIIBI.

5. OneITl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJ, JKUAKOCTEH U ra3oB.

HaBnenue. CnocoObl yMEHbIIEHHUS U yBENUYEHHs JAaBiieHus. JlaBmeHue rasa.
3aBUCUMOCTh JaBlieHUsl raza oT o0béma, Temmeparypbl. [lepemaua naBieHus TBEPABIMU
TeJlaMU, JKUJIKOCTSIMHU U ra3amu. 3akoH llackans. [IHeBMaruueckne MamuHbl. 3aBUCUMOCTh
JABJICHUS KHUJAKOCTU OT riayounsl. ['mapocratudeckuii mapanokc. CooOaroniuecs: cocyabl.
I'mapaBnuueckne MEXaHU3MBI.

Atmocdepa 3emuin u atmMmocdepHoe AaBineHue. [IpuduHbl cylecTBOBaHUS BO3AYIIHON
o6onouku 3emmu. OmbiT Toppuuennu. U3mepenue atmochepHOro AaBieHUs. 3aBUCUMOCTh
aTMOc(epHOro JAaBleHHS OT BBICOTHI Haja ypoBHeM Mops. [lpubopel nias u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JlelictBue JKMAKOCTM M Tra3a Ha MNOTPY)KEHHOE B HUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMyYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



6. 3aBHCHMOCTH BBITAIKHMBAIOUICH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH Tela |
IJIOTHOCTH XKUAKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcinoBue maBaHMs TEN: IUIABAaHWE WIM IOTPY)KEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1. HccrnemoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT O0bEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TeJIa.

2. OmnpeneneHue BBITAIKUBAIONICH CHUJIBI, JCUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWIbI, ICUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKMBAIOIIEH CHIIBI, JIEHCTBYIOMIEH
Ha TeJO0 B JKUIKOCTH, OT 00BbEMa MOrPYKEHHON B JKUIKOCTb YAaCTH TeJda U OT
IJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOJKH M ONpENeIeHue eé
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBbI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecus
priuara. [IpumeHeHmne npaBuia paBHOBECHS phluara K OJI0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. KuHernueckas um moTeHUMasibHas 3Heprus. [IpeBpamienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tella IO
TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.

3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU CTPOEHHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U MOJEKYJ. OmnbIThl, NOATBEPKIAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO KUHETUYECKON TEOPUHU.

Mopenun  TBEpAOrO,  KUAKOTO M Tra3000pa3HOTO  COCTOSHUH  BeEIIeCTBa.
Kpucrannumueckue u amopdubie Terna. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX
Tel Ha OCHOBE IIOJIOKEHUH MOJIEKYISIpHO-KMHETHYeCKo Teopun. (CmauuBaHue U
KanuJUISIPHBIE SABJICHUSA. TeIIoBoe paclIMpeHue U CxKaTue.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHYKEHUS YACTHIIL.
Buytpennss »Heprus. CrnocoObl HM3MEHEHHMs] BHYTPEHHEW »SHEpruu: Temonepeaada Hu
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuuectBo Terorel. YaenapHas TEIIOEMKOCTh BELIECTBA. 1e€ILUIo00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOTO Oananca. [InaBieHue U OTBEpeBaHUE KPUCTALTHICCKIX

BEIECTB. YJeNbHAsl TEIUIoTa IuiaBieHus. llapooOpazoBanme u KoHAeHcamws. VcnapeHue.

Kunienne. YnenbHas TeroTa mapooOpa3oBaHHsA. 3aBUCHMOCTH TEMIIEPATyphl KHUIIEHUS OT

aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner paboter TernoBeix asurareneit KIIJ| TemmoBoro apuratens. TerutoBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] JHEPTUU B TEIUIOBBIX MTPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JIBHXKEHUS.

2. Habmonenue nuddys3un.

3. HaGmonenue siBneHUI cMauyuBaHus U KaWIISIPHBIX SBJICHUM.

4. HaOmroneHue TernjaoBOro paciiupeHus Tel.

5. U3meHenuwe pgaBneHuss rasa Mpud U3MEHEHMHM oOOBEMA W HarpeBaHUU
OXJTAKJICHUH.

6. IlpaBuna uzMepeHus TeMIepaTypsl.

7. Bwugpl Teronepenayu.

8. OxyaxkJeHue Mpu COBEpIICHUH PadOThI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IuYHbIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabnmroieHue mocTosHCTBa TEMITEPATyphl PU TUIaBJICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OmnbITbl 1O 0OHAPYKEHUIO NEHCTBUS CUIJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIK caxapa.

3. OmnbIThl O HAOJIOJIEHUIO TEIVIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX TE.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITMPHILIA.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb IAaBJICHHSA BO3JyXa OT ero oobéMa u
HarpeBaHus WIH OXJIaKICHUS.

6. IIpoBepka rumoTe3pl ITUHEHHONW 3aBUCHUMOCTH JAJWHBI CTOJOMKA J>KUIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.

7. HalGmionenue m3MeHeHUs BHYTPEHHEHW SHEpruu Tela B pe3yibTare TeIulonepenadu
1 pabOThI BHEIIHUX CHUJI.

8. HccnemoBaHue sBICHHSI TEIJIOOOMEHa MPH CMEIIMBAHUU XOJIOAHOW U ropsueit
BO/JIBL.

9. OmpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH MpH TemaooOMeHe ¢
HarpeTblM METaUINYECKUM LIWINHAPOM.

10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca nCrnapeHusl.

12. OnpenieneHnne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Omnpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.

Paspes 7. duekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.
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Onexrpusanus Ten. [IBa posna 3JMeKTpUUECKUX 3apsa10B. B3aumonelicTBre 3apssKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TE€Jl OT BEJIUYHMHBI
3apsJI0B U PACCTOSIHUSL MEXKIY TEIAMM).

Onextpuueckoe  nose. HanpsoxkéaHocTe  anekrtpuyeckoro  moias.  Ilpunnun
CYIIEPIIO3UIINH NEKTPUUYECKUX T0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekrpuyeckux 3apsaoB. DIEeMEHTapHbIN AeKTpuueckuil 3apsia. CtpoeHue
atoma. [TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3aps/a.

DOneKTpUYeCKui TOK. YCIIOBHS CYHIECTBOBAHHS 3JEKTPUUYECKOTO ToKa. McTOuHMKH
MIOCTOSIHHOTO TOKa. JIeMCTBUSI 3IEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onexktpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsokeHue. ConpoTUBIEHHE
MIPOBOJHUKA. YIeIbHOE CONPOTHUBJIEHHE BellecTBa. 3akoH Owma Ui y4yacTka Iemnu.
[TocnenoBarenbHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PabGora u mMouiHOCTh 3eKkTpuyeckoro Toka. 3akoH Jxoyns—JleHna. DneKkTpudeckue
LIENU ¥ MOTPEOUTENHN AIEKTpUIecKoi sHepruu B ObITy. KopoTkoe 3amblkaHue.

[ToctostHHbie MarHUTHL. B3anMoneicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoOJe.
MaruuTHO€E noJie 3eMJIM U €ro 3Ha4YeHue Uil Ku3HU Ha 3emie. OnbIT Opcrena. MarautHoe
MoJie  3JEKTPUYECKOro Toka. IlpuMeHeHue »snekTpoMarHuTOB B TexHukKe. JlelcTBue
MarHUTHOTO TOJs Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUIaTelIb IOCTOSHHOTO TOKA.
Hcnonb30BaHue 351eKTpoIBUTaTENIel B TEXHUYECKUX YCTPOMCTBAX M HAa TPAHCIIOPTE.

OnbiTel  ®Dapaness. SBieHwe >AeKTpOMarHuTHOW WHAYKIMU. [lpaBuino Jlenna.
OnekrporeHeparop. CrnocoObl MOTydeHHUs SICKTPUYCCKON JHEPruu. DJIEKTPOCTAHIIMH Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa poja 3JEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJl.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTH4ecKas UHIYKIIHS.

3aKOH COXpaHEHHUsI ITEKTPUUECKUX 3apSIO0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenupoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouHMKH TOCTOSIHHOTO TOKA.

O ~NUhWNRE

JIeCcTBUA 3JIEKTPUUECKOTO TOKA.

=
o

. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.

[ S
W N R

. I/ISMepeHI/Ie QJICKTPUYICCKOTO HAIIPSXKCHUS BOJIBTMETPOM.

[ERN
N

. Peoctat u marasun COHpOTHBJ’ICHHﬁ.

=
Ul

. B3auMoelicTBHEe OCTOSHHBIX MarHUTOB.

[EEN
(o)}

. MO,Z[eJ'II/IpOBaHI/IC HEBO3MOXXHOCTHU pa3aCJICHUS ITOJHOCOB MAarHuTa.

=
~N

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DIEeKTPOMArHuT.

N R
o WOV

. I[CﬁCTBPIC MAarauMTHOTIO IIOJISI Ha MPOBOJHHUK C TOKOM.

N
=

. aﬂeKTpO,I[BI/Il“aTCJ'IL IIOCTOSHHOI'O TOKA.



22.
23.
24,
25.

HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

Onsitel Dapagnes.

3aBHCUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKAa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopubie padbomot u onvimel.

1. OmbIThl IO HAOIIOCHUIO JICKTPU3AIUYU TEJl MHAYKIUEH U TIPU COMPUKOCHOBECHHUH.

2. HccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO MO HA MPOBOJHUKH U TUAJICKTPUKH.

3. CoOopka u mpoBepKa padOTHI MIEKTPUUECKOM LIETIH MOCTOSTHHOTO TOKa.

4. H3mepeHue U peryJaupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryimpoBaHUe HAMPSIKECHHUSL.

6. HccnenoBaHue 3aBUCMMOCTH CHJIBI  TOKa, WAYIIETO 4Yepe3 pe3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpeE.

7. OneITBl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb JJIEKTPUUYECKOTO  COMPOTUBICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAI1 MONIEPEYHOT0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSKEHUH MPH MOCIEJOBATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia Ajsl CHIIbI TOKA MpY NapajuIeIbHOM COEUHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. OmnpenieneHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCHMOCTH CHUJIBI  TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaIpsDKEHUS Ha HEW.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS MMOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHUTHOTO IIOJIS TMOCTOSHHBIX MAarHUTOB HpPU UX OObEIUHEHUH H
pa3esieHun.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HAIIPABJICHUS TOKA B KaTYILIKE.

18. N3ydeHue neiicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENs.

20. U3mepenune KIIJ[ anekTpoaBuraTeIbHONM yCTAaHOBKH.

21. OnbITHL MO UCCIIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHON MHAYKIMU: UCCIIEOBAHHE
W3MEHEHUI 3HAYEHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTrO JABWKeHUsA. PaBHOMepHOe mnpsMoiMHeNHHoe [BkeHue. HepaBHoMepHOE
npsMOJIMHENHOE nBHKeHue. CpelHss U MTHOBEHHas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBHKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMOiMHENHHOoe JBmkeHue. CBOOOJHOE NaJeHHE.
OnpiTel ["anunes.

PaBHOMepHOe ABMKeHHE 10 OKpyx)HOcTH. Ileproa u yactorta obpamenus. Jluneinas u
YI10Bast CKOPOCTH. LIEeHTpPOCTPEMUTENIBHOE YCKOPEHHUE.

IIepseiit 3axkoH Herotona. Bropon 3akon Herorona. Tperuit 3akon Hetorona. [IpuHnun
CYIIEPIIO3ULIUHU CUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHHs CKOJIbXKEHUS, CUjla TPEHUS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOJHOTO MaJCHUS.
IBuxenue muaHer Bokpyr Coinnna. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
IIEpPErPy3KHU.

PaBHoBecue matepuanbHOM TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIUIEHHOM OChI0 BpauieHusa. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynec tena. M3smenenue nmmynbca. Mmynbe cuibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

MexaHnndeckasi paboTa U MOITHOCTh. PaboTa chil TsHKECTH, ypyrocTH, TpeHus. CBs3b
SHepruu M paboTel. [loTeHuManbHast 3HEprus Tena, MOJHATOTO HAJl OBEPXHOCTHIO 3EMJIH.
[loreHnmaneHass »Heprus cxarod npyxuHsl. KunHernueckas odHeprus. Teopema o
KMHETUYECKOM 3HEepruu. 3aKOH COXpaHEHUS! MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4YeCKOTro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTE€W M TPACKTOPHUM JBUKEHUS OJHOTO U TOTO K€ T€Ja OTHOCUTEIIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTr U yCKOPEHHUSI MPSIMOJIMHERHOTO ABUKEHUS.
HccnenoBanme Npu3HAaKOB paBHOYCKOPEHHOTO JIBUXKEHUS.
Habntoienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

o v hkw

HaGmronenne MexaHWYECKHMX SIBJICHHM, TPOUCXOAIIMX B CHCTEME OTCYETA

«Tenexka» mnpu €€ pPaBHOMEPHOM W YCKOPEHHOM JIBM)KEHHUM OTHOCHUTEIIBHO

kabuHeTa PU3nKH.

7. 3aBHCUMOCTb YCKOPEHHS T€JIa OT MACChl Tejla U ACHCTBYIOINIECH HA HETO CUJIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. M3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenaua umnyabca Mpu B3aUMOJACHCTBUU TEIL.

11. IIpeoOpa3oBanusi SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHue MEXaHU4ECKOW SHEPTUU Mpu CBOOOHOM Ma/ICHUU.

16. CoxpaHeHne MEXaHUYECKOW HSHEpruu IMpH JBUKEHUU Tejla IMOoJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoncTpyupoBaHue TpakTa JUisl pa3roHa U JaJIbHEWUILEr0 paBHOMEPHOTO JIBHXKEHMS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue CpeHEH CKOPOCTH CKOJbKEHUs OpycKa WM ABM)KCHMS IIapHKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHMs Tella MPU PAaBHOYCKOPEHHOM JBHKEHUHU IO HAKJIOHHOU
MJIOCKOCTH.

4. HccnepoBaHue 3aBUCMMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JIBUKEHHUU
0e3 HauaIbHOU CKOPOCTH.

5. IlpoBepka TUIMOTE3bl: €CTU TPU PABHOYCKOPEHHOM JABWKEHUU 0€3 HadalbHOU

CKOPOCTH MYTH OTHOCSTCS KakK psAJl HEYETHBIX YKCEN, TO COOTBETCTBYIOIINE

MPOMEXYTKH BPEMEHU OJIMHAKOBBI.



o

10.

11.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI HOPMAaJIbHOTO
JIaBIICHHUSL.

Onpenenenue KodhUITUEHTA TPEHUS CKOJIEKCHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBMKEHHHM Tela TIO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIPYrOCTH NPH TOABEME TPy3a C HCIOJB30BAHHEM
HETIOIBMXKHOTO U TIOJIBMYKHOTO OJIOKOB.

N3yuenune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3zgen 9. Mexannyeckune K0J1e0aAHUA U BOJHBI.
KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: TIEPHUOJI, YacTOTa,

aMIMTyna. MareMaTudecKuil M TpPYKMHHBIM MasTHHUKHU. [IpeBpaiieHue sHEprum Imnpu

KoJe0aTeNbHOM JBU)KEHUU.

3aryxatomue Kojebanus. BriHyxneHHble kosieOaHusi. Pesonanc. MexaHudeckue
BoJHBI. CBOMCTBAa MEXaHWUYECKUX BOJIH. [IpoosbHBIC U MTOTIepeYHbIe BOIHBI. J[JTMHA BOJHBI U
CKOPOCTh €€ pacmpocTpaHeHHS. MeXaHWYeCKHUe BOJHBI B TBEPIOM Teje, CEHCMHUYECKHE

BOJIHBI.

3Byk. ['pomMKkoCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.
Jemoncmpayuu.

=

e W

Ha6nronenune konebanuii Te Mo N1eWCTBUEM CHITBI TSHKECTH M CHIIBI YITPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHCA.

PacnipocTpanenue npo0bHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIN).

HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOThI U Mepro/ia KojaeOaHuit MaTeMaTH4ecKoro MasTHUKA.
Onpenenenre 4acToThl U Meproia KojaeOaHui Npy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KoieOaHUl MOABEIIEHHOTO K HUTHU Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH MEpUOJia KOJIEOAHHHM MPYKUHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU MepUOJia KojaebaHui rpys3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnpIThI, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TMepuofa KoJeOaHUW MpPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Pazgen 10. D1eKTpOMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIC BOJIHBI.

DNEKTPOMarHUTHOE IoJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOICTBA AJIEKTPOMAarHUTHBIX
BojH. [Ilkama s1eKTpOMarHUTHBIX BOJH. lcnosnb3oBaHHWE 3IEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomot u onvimol.



1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C OMOIIBI0 MOOHIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe SIBJICHUS.
JlyueBass mozenb cBera. McrouHuku cBeta. IIpsMoMHEHOE pacpOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHHs CBETA.
[Ipenomnenue cpera. 3akoH mnpenomiieHust cBera. [loyiHOe BHYTpeHHEE OTpakeHHE
cBeTa. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOIAX.
JIunza. Xox mydedt B nmH3e. OnrTuyeckas cuctema (oToamnmapara, MUKPOCKONA WU
Teneckomna. ['a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxenne Oenoro ceera B cmektp. Ombitel HproToHa. ClioskeHHE CHEKTPaibHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssmonurHENHHOE pacpOCTPaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyuenue n306pakxeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTuyecKkuil CBETOBOJI.
Xon mydeid B coOuparomei JTnH3e.
XoJ my4der B pacCEUBAIOIIEH JIMH3E.
[Tonyuenue n306pakxeHH ¢ TOMOIIBIO JINH3.

LN UkWNRE

[punnun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monaens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKT.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

2. UM3yyeHue XxapaKTEpUCTHK U300paKe€HUs MpeaAMETa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yIila MIPETOMIICHUSI CBETOBOTO JIyya OT yriia HajeHus
Ha TPaHUIle «BO3YyX—CTEKIION.

[Tony4yenue n300pakeHUI ¢ MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre (HOKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIEH JTMH3bI.
OnbITHI MO Pa3IoKeHUIO 0eI0ro CBETa B CHEKTP.

OnpITHI 10 BOCHPUSATHIO I[BETA MPEAMETOB NMPH UX HAOIIOJEHHH Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pezepdopna u nnanerapHas Moaens aroma. Mozens aroma bopa. Mcmyckanue
U TIOTJIOIIeHHe cBeTa aToMOM. KBaHThI. JInHeHYaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- W ramma-usznydeHus. CTpoeHUE aTOMHOTO sjIpa.
Hyknonnas mopens aromHoro sigpa. M3otombl. PagmoaktuBHble mnpeBpamieHus. llepuon
nojypacnajaa aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO M MAaCCOBOIO YHMCEN. DHEpPrus
CBA3M aTOMHbIX szep. CBs3b Macchl M SHeprud. Peaknuum cuHTe3a W JAeNeHus saep.
Hcrounnku sHeprun CosHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnekTpsl U3My4YEHUs U MOTIIONICHUSI.

2. CrekTpsbl pa3IM4HbIX T'a30B.

No wu s



3. CuekTp Bojiopoa.
4. Habmogenue TpekoB B kamepe Bunbcona.
5. Pabora cuérunka HOHU3UPYIOUINX U3ITyICHUI.

Peructpanus nznydeHus NpupoHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopubie padbomot u onvimel.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYaThIX CHEKTPOB U3Iy4EHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPTUM YACTULIBI IO TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpUTENBbHO-0000aOIIMKA  MOAYAb TpEJHAa3HAYeH s CHCTeMaTu3aluu U
00001IeHNsT TPEIMETHOIO COAEPKAHMUSI M OIbITa JAESITEIbHOCTH, MPUOOPETEHHOTO MpHU
M3Y4YEHHUU BCETO Kypca (U3UKH, a TaKXKe JJIs MOATOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY
9K3aMeHY Mo (pusmuke A 00ydJaronuxcs, BBIOpaBIIUX 3TOT YU€OHBIN MpeIMeET.

[Ipy wu3ydeHum [aHHOTO MOAYJS pEANU3YIOTCS U CHCTEMAaTU3UPYIOTCS BHUbI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOPBIX 0O€creynBaeTcsl JOCTH)KEHHE MPEAMETHBIX U
MeTanpeIMETHBIX TNIAHUPYEMBIX PE3yIbTaTOB 00yUYeHHUs], POPMUPYETCS €CTECTBEHHOHAYUHAsI
IPaMOTHOCTh: OCBOEHHME HAy4YHBIX METOJIOB HCCIENOBAHUS SBICHUN MPHUPOABI U TEXHUKH,
OBJIaJIECHUE YMEHHUSMHU OOBSACHATH (DU3MUECKUE SBJICHUS, NPUMEHSS IMOJyYE€HHbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHAIBHO JEATENBHOCTHBIM XapakTep JAHHOTO pa3liefla peain3yeTcs 3a CYET
TOT0, YTO 00y4aroIIKecs BBIOIHSIOT 3aJJaHKs], B KOTOPHIX UM IpeiaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAaHUN pacro3HaBaTh M HAYYHO OOBACHATH (PU3UUYECKUE
SIBJICHUS B OKPY’KAIOLIEH MPUPOJIEC U IOBCETHEBHOM KU3HU;

HCII0JIb30BaTh HAyYHbIE METO/IbI HCCIIeI0BaHUS (PU3UYECKUX SBJICHUHN, B TOM YHCIIE IS
MIPOBEPKHU TMIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI HanOoJiee BaKHBIX JOCTH)KCHHUU COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3IMYHBIX MCTOYHHUKOB SHEPrUM HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS HANpaBiICHO Ha

JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPESIMETHBIX 00pPa30BaTEILHBIX PE3YIHTATOB.

B pesynbrare u3ydenuss (pu3MKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

e - [POSIBICHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOU
(bu3nIeCcKOi HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® - TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX |
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JTOCTHXKCHUN (PU3UKH;

® - OCO3HAHHE BaXXHOCTU MOPAJIbHO-ITUUECKUX IMPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCHPUSTHE SCTETHUUECKUX KaueCcTB (PU3NYECKON HAyKu: €€ rapMOHUYHOIO MTOCTPOECHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HaHHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAY4YHOH JII0O03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IS TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

® - OCO3HaHUE LIEHHOCTH 0e30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpe, BaXHOCTU TMpaBuil OE30MAaCHOTO MOBEACHHUS Ha TpaHCIOPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - c(hopMHpPOBAHHOCTH HaBbIKa pedekcuu, IpUu3HaHUE CBOETO MpaBa Ha OLIMOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - AKTMBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOMN
OpraHu3aliy, Topoja, Kpas) TEXHOJOTUYECKOM U COLMAJbHOW HANpaBlIEHHOCTH,
TpeOyIOIMMX B TOM YHUCie U GU3NUYECKUX 3HAHMUIA,

® - UHTEpPEC K MPAKTHUECKOMY U3YUYECHHUIO MPOQeCcCcHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e - OpHUEHTalUs Ha NpUMEHEHHEe (U3MYECKUX 3HAHUM Ui pelleHus 3aJad B 00JacTu
OKpYKarollel cpefibl, INIaHUPOBAHUS MMOCTYIIKOB M OIICHKU UX BO3MOXKHBIX MOCIIEACTBUIN
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX peIIeHHUs,

e 8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M NPUPOAHOM Cpeabl:

¢ - TOTPeOHOCTH BO B3aWMOJCUCTBUM TIPU BBHIMOJIHEHUU WCCIEAOBAHMNA U TMPOEKTOB
(bu3nuecKoil HaMPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTUX;

® - [IOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO NS TEIIbHOCTD;

e - MoTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Ymciie (GOpMYyIUPOBATH UICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e - oco3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 3HAHMIA;

CTPCMJICHHUC QAHAJIM3UPOBATH W BbIABJIATL B3aWMMOCBA3U HNPUPOIBLI, 06L[I€CTBa n

O9KOHOMHMKH, B TOM YHUCJIC C UCIIOJTBb30BaAaHHCM (1)I/ISH‘-I€CKI/IX 3HaHI/II71;

® - OLCHKA CBOMX JCUCTBUH C Y4ETOM BIIMSAHUSA Ha OKPYXKAIOLIYI0 CPEay, BO3MOXHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprare ocBoeHHS TporpaMMbl 1O (PH3UKE HA YpOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuaromierocs OyayT chopMUpoOBaHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOLIME I103HABATEIbHbIE YHHMBEpPCAIbHbIE Y4eOHBbIE AECHCTBUS, KOMMYHUKAaTHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue AeiicTBUA:

BBISIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHA);
YCTaHABIIMBATh CYIISCTBEHHBIM TIPU3HAK KiIacCHU(DUKAIMKM, OCHOBAHHS IS
0000111eHUs ¥ CpaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMaTPUBAEMBIX (PaKTax, JTaHHBIX
1 HaOJNFOJICHUSIX, OTHOCSIINXCS K (PU3HUECKIM SIBIICHUSIM;

BBISIBJISITh IPHYUHHO-CIICICTBEHHBIE CBSI3U MPH M3YYCHUU (DU3UUYCCKHUX SBICHUU U
MPOIECCOB, AETaTh BBIBOJABI C HCIOJB30BAHHEM JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMPATh CIMOCOO pemieHus y4eOHOW (U3MYECKOW 3anadyu
(cpaBHEHHE HECKOJIBKUX BApHAHTOB PEIICHHS, BHIOOp HamOOJee IMOIXOAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,
IIpOBOAUTE II0 CaMOCTOATCIIBHO COCTaBJICHHOMY ILIaHY OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUBATDH HA IPUMCHUMOCTDb U IOCTOBCPHOCTDH I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOIC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTL O606H_[6HI/I$I U BbBIBOABI TII0 pE3yjibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBAaTb BO3MOXKHOC I[anLHeﬁmee pPa3BUTHUC (1)I/ISI/I‘IGCKI/IX npoueccoB, a
TAKKC BbIABHUI'aTb IIPCAITIOJIOKCHUA 00 ux pa3dBUTHH B HOBBIX YCIOBUAX U
KOHTCKCTax.

Padora ¢ undpopmanueii:

IPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UpOBaTh, CUCTEMATU3UPOBaTb M  HMHTEPIPETUPOBATH  MH(POPMALMIO
pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;



CaMOCTOSITEIIbHO BBIOMpPATh ONTUMANBHYIO (OpMYy HpeAcTaBiIeHUs HMH(pOpMauN U
WLUTIOCTPUPOBATh PEIIAEMbIC 3a/1a4l HECIOKHBIMU CXEMaMH, JuarpaMMmaMu, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Ji¢ OOCYXJCHHS y4eOHOTO Marepualia, pe3ylbTaTOB J1abOpaTOPHBIX padoOT |
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBbI M BBICKA3bIBATH
WJICH, HAICJICHHBIC Ha peNICHHE 3a/Ja4d W TOJyIepKaHHe OJIaroKenareabHOCTH
00IIICHNS;

COTIOCTAaBJIATh CBOM CYXKICHHS C CYKICHHSMH JPYTUX YYaCTHHKOB JHAJIOTa,
O0OHapy)XHBaTh Pa3ININC U CXOACTBO MMO3UIIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOMYHO TIPEACTABIATH PE3YIbTAThl  BBIMOJIHEHHOTO (U3NYECKOTO  OTIBITa
(’KCTIepuMeHTa, UCCIIEI0BAHMS, IPOEKTA);

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHIyaTbHOW PabOTHI
MIPH pELIeHNH KOHKPETHOU (hr3nueckoil mpoOaemsl;

MPUHUMATH IIeJIM COBMECTHOW JESATCIIbHOCTH, OPTraHW30BBIBATh JICHCTBUSA IO €
JOCTIDKCHHIO:  paclpeiiesiiTh PO, OOCYKIaTh TPOIECChl W PEe3yJbTaThl
COBMECTHOM pabOThI, 00001IaTh MHEHHUST HECKOJBKUX JIFO/ICH;

BBITIOJTHATH CBOKO YacTh PabOTHI, TOCTUTAs] KAYECTBEHHOTO pe3ysbTaTa Mo CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C PYTUMHU WICHAMHU KOMAH/IbI,
OIIEHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT 10 KPUTEPHUSIM,
CaMOCTOSITEIFHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSIL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE JeHCTBUSA

Camoopranuszanms:

BBISIBIISITh MPOOJIEMbI B JKU3HEHHBIX W YYEOHBIX CHUTYalMsIX, TPEOYIOIIMX IS
peuieHus pU3n4IecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXO0JaX MPUHATHS pelIeHud (MHAUBUAYaAIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEIbHO COCTaBIISITh AJITOPUTM pelIeHus (PU3NYEeCcKOW 3aJaud Wi IUIaHa
HCCIIEIOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJVIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;
OOBSICHATh NPUYMHBI JIOCTHKECHUS (HEJIOCTUKEHHUS) pE3ylbTaTOB JEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM 4YHCI€ B XOJ BBIINOJHEHUS
(U3NYECKOTO HCCIIEOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
U3MEHUBIINXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl Ha MECTO JPYroro 4YejoBeKa B XOJ€ CIOpa WJIM TUCKYCCHMM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYroro;



e [pHU3HABATh CBOE MpPAaBO HA OIIMOKY MpH pemieHHH (U3NYECKUX 3a7ad WIH B
YTBEPKJICHUSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HPEIMETHBIE PE3YJIBTATbBI

K xoniy oOy4yenus B 7 Kjacce IpeaAMETHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHU:

® HCIIOJNB30BAaTh MMOHATHS: (U3WUYECKUE W XUMHYECKUE SIBIICHUS, HaOJIOACHHE,
IKCIIEPUMEHT, MOJCIh, THITOTE3a, ¢IMHULIBI (PU3NYCCKUX BEITUYHH, aTOM, MOJICKYJIa,
arperaTHbIE COCTOSIHUSI BElIeCTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUIECKOE
IBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSMOJIMHEHHOE), TPaeKTOPHS,
paBHOJIeHCTBYIOIAsT cuia, nedopmanus (ympyras, TiacTUdeckasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e paznmuuarh sABIeHUs (muddys3us, TEIIOBOE JBM)XKEHHUE YAaCTHUI[ BEIIECTBA,
paBHOMEpPHOE IBUKCHHE, HEPABHOMEPHOE JBIDKCHHE, WHEPIIHS, B3aUMOJICHCTBHE
TEJI, pPaBHOBECHE TBEPIBIX TeN C 3aKPEIUIEHHOW OCHIO BpallleHUs, Iepenada
TABJICHUS TBEPJIBIMHU TEIAMHU, JXUIKOCTSIMH W Tra3aMHd, aTMOC(HEpHOE IaBJICHHE,
IUIaBaHUE TeJ, TPEBpANICHUS MEXaHWYECKOHW JSHEpPruu) I0 OIUCAHWI0 WX
XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX JIaHHOE
(buznyecKoe sIBICHUE;

e pacro3HaBaTh MPOSBICHUE H3YICHHBIX (PU3MUSCKUX SBJICHUH B OKPYKAIOIIEM MHUpE,
B TOM 4Hcie (pu3nvecKkue SBJICHUS B IPUPOJIE: MPUMEPDI IBIKEHUS C Pa3IMUHBIMU
CKOpPOCTSAMH B >KMBOM M HEXHUBOW MPUPOJIE, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpHOro TaBJICHUS Ha >KMBOW OpPraHu3M, IIaBaHUE PhIO,
pBIUary B TEJIE YeJIOBEKa, IPU ATOM MEPEBOIUThH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UYECKUX SBICHUI;

® OINUCHIBaTh H3YYEHHBIE CBOMCTBA Ted M (UINYECKHE SIBICHUS, HCIOJb3YS
¢busznueckue BeNMUMHBI (Macca, OOBEM, IJIOTHOCTH BEIIECTBA, BpEMs, IIyTb,
CKOPOCTb, CPEIHSISI CKOpPOCTh, CHJa YIOPYTOCTH, CWJIa TSDKECTH, BeC Teja, CHia
TpeHusl, JaBjeHHe (TBEPAOTO Tela, >KUIKOCTH, ra3a), BBITAJIKUBAIOLIAs CHUIIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(dUlreHT
MOJIE3HOTO JCUCTBUS MEXaHW3MOB, KUHETUYECKasl U NMOTEHIIMATIbHAS SHEPTUs), pU
OTMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICIT UCTIOIb3YEMbIX BEITUYHH, UX
o003HaYeHHs] W  eIWHUIB  (U3MYECKUX  BENUYHH, HAXOAUTh  (HOPMYIIBI,
CBSI3BIBAIOIIIME JaHHYIO (U3UYECKYIO BEIMYHHY C APYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUNYMH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUYECKUE SBICHUS M TPOIECCHI, HCHOJb3Ys
MIpaBUJIa CIOXKEHUS CUIT (BJIOJIb OJHOM IpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, MpaBUIO paBHOBECHUS phiuara (0JI0Ka), «30JI0TO€ MPABHUIIO» MEXAHHKH,
3aKOH COXpPAHEHHUS MEXaHMYECKOW JSHeprud, MpU ITOM JIaBaTh CJIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3aMKCHIBATh €TO MATEMAaTUYECKOE BBIPAKEHUE;

e O00BSICHATH (hU3MUECKUE SIBJICHHS, MPOIECChl M CBOWCTBA TeJ, B TOM YHCIE H B
KOHTEKCTEe CHUTyallud  TPaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
MIPUYHUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
omnopoit Ha 1-2 WM3yYEHHBIX CBOWCTBA (PU3WYECKHUX SBICHHM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;



pemaTh pacu€THble 3agaud B 1—2 JEHCTBHS, HMCIONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAIOIIME (PM3WYECKHE BEJIMYMHBI: HA OCHOBE AaHajHM3a YCIOBHUS 3aJauu
3aMUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BEIWYUHBI B (OPMYIBI U
MPOBOJIUTH PACUEThl, HAXOJUTH CIIPABOYHBIC JAHHBIC, HEOOXOIUMBIE JJISI PELICHUS
3aJa4, OLEHUBATH PEATMCTUYHOCTD OJTYYEHHON (DPU3NIECKOI BETMUNHBL;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PEHIMTh HPU MOMOLIM (PU3HUYECKUX
METOJI0B, B OIIMCAaHWUU HCCIEAOBAHUSA BBIICIATH IPOBEPSAEMOE IIPEAINIOJIOKEHHE
(runoTesy), pa3inyaTb M HHTEPIPETUPOBATH IOJIYYEHHBIM PpE3ysIbTaT, HAaXOIWUTh
OIIMOKH B XOJI€ OTIBITA, IATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (HU3UYECKUX SBICHUA WIH (PU3HUECKHX
CBOMCTB Tell: POpPMYIHPOBATh IPOBEPSIEMBIE MPEATION0KEHUS], COOUPATh YCTAHOBKY
U3 MpeayoKeHHOro oO0OpylOBaHUs, 3alMCHIBaTh XOJ OMNbITa U (OPMYIUPOBATH
BBIBOJIbI;

BBINIOJIHATH MPSMbIE U3MEPEHUsI PacCTOSIHUSI, BPEMEHH, MAcChl Tena, 00bEMa, CHUIIbI
U TEMIEpaTryppl C HCIOJIb30BAHUEM AaHAJOTOBBIX M IUPPOBBIX MPHOOPOB,
3aMMCchIBaTh MOKa3aHUs MPUOOPOB ¢ YyUETOM 3aJaHHOW aOCOJIIOTHOM MOTrPEUIHOCTH
U3MEPEHUN;

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (PH3UUECKON BEIIMUMHBI OT IPYroi ¢
WCIIOJIb30BAHMEM  MPSAMBIX  U3MEpPEHUM  (3aBUCUMOCTHM  IYyTH  PaBHOMEPHO
JBHKYILIETOCS TeJa OT BPEMEHU JBUKEHUS TeJla, CHIIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KadecTBa 00pabOTKM MOBEPXHOCTEHM Tel M HE3aBUCHUMOCTU CHJIbI TPEHHUS OT
IUIOMAAA CONPUKOCHOBEHMSI T€Jl, CWIBl YIOPYTOCTH OT YJ/UIMHEHHS IPYKHHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM 4YacTH Teaa M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Teja, OT TIyOUHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO, YCIOBUM IUIaBaHUs TeJl, YCIOBUI paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBATh B IJIAHWPOBAHUM YYEOHOTO MCCIIEOBAHUS, COOMpPATh YCTAHOBKY M
BBITOJIHATE U3MEPEHMs], CIeAys PEUI0KEHHOMY IUIaHy, (GUKCUPOBATh PE3YyiIbTaThl
MOJIy4EHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJE MPEUIOKEHHBIX TAOIHIl U
rpauKoB, J1eJ1aTh BHIBOJIBI [I0 PE3YJIbTATaAM HCCIIE0BAHUS;

IIPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (PU3NYECKUX BEJIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CUja TPEHUS CKOJIBXKEHUSA, [aBJICHHE BO3/yXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAs HAa IOIPY)KEHHOE B JKHIKOCTb TEJO,
KO3 QULMEHT NOJIE3HOT0 ACUCTBUS NPOCTHIX MEXaHU3MOB), CIIEAYs IPEI0KEHHON
UHCTPYKLMU: TPU BBIIOJIHEHUM HU3MEPEHUH CcOOUpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIUMCIIITH 3HAYEHUE UCKOMOM BEJIMYMHBL,

coOmoaTh MpaBWia TEXHUKH Oe30macHOCTH Npu pabore ¢ J1abOpaTOPHBIM
00opyZI0BaHuEM;

yKa3blBaTh MPHUHLUIBI JICHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETp, IUHAMOMETP, COOOIIAIOIINECS COCY Ibl, OapOMeTp, phlyar, MOABMKHBIN
1 HeTIOABWXHBIH OJI0K, HAKJIOHHAS TJIOCKOCTh;

XapaKTepu30BaTh MPUHIMIMbBI JEHCTBUA HM3YYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOH Ha MX OMUCAHHs (B TOM 4YMCIe: MOIMHUIHHUKH, YCTPONCTBO
BOJIOIIPOBOJA, TUAPABINYECKUN MIPECC, MAHOMETP, BBICOTOMED, MOPILIHEBOW HACOC,
apeoMeTp), MCIIOJb3ys 3HAaHUS O CBOMCTBaX (PU3MUYECKHUX SIBICHUH U HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOANTH TPHUMEPHl (HAXOAUTh HHGPOPMALMIO O TPUMEpax) MPAKTUIECKOTO
WCTOJNb30BaHUsl (PU3NUYECKUX 3HAHWUN B IMOBCEIHEBHOM JKM3HU IS OOecredeHus
0e30MacHOCTH TpH OOpamieHnH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 370pOBbsi U COOJIOACHHUS HOPM DKOJIOTUYECKOTO IIOBEICHUS B
OKpYKalollel cpere;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(popMamun B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM [IOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOLIUXCA 3HaHUM U MyTEM
CPaBHEHMsI pA3IMYHBIX HMCTOYHHUKOB BBIACNATH MH(OPMALMIO, KOTOpas SBISETCS
MIPOTUBOPEUNBOI UIIM MOXKET ObITh HEJJOCTOBEPHOI;

WCIIOJIb30BAaTh IPU  BBINOJHEHUM Y4YEOHBIX 33JaHUN  HAY4YHO-TIONYJISIPHYIO
IuTeparypy (pusMueckoro coaep:kaHMsl, CIpaBOYHbIE MaTepHalibl, PECYpChl CETH
WuTtepHer, Bnaaerp mnpuémMamMu KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpazoBaHUs
WH(pOpMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE 2—
3 UCTOYHHMKOB MH(pOpMaluu (PU3NYECKOrO CoAEpkKaHMs, B TOM 4YHCIE MyOIMYHO
JieNaTh KpaTKue COOOLIEHHUS O pe3y/IbTaTax MPOEKTOB WM y4EOHBIX HCCIEI0BAHUM,
IIpU 3TOM TPAMOTHO HCIOJIB30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapaTr Kypca
(bu3HKHN, COTPOBOXK/IATh BBICTYIIJIEHUE MPE3EHTaLIUEN;

[P BBITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEOBAHUN paclpeaessaTh 00s13aHHOCTH
B IpyNIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3aJja4yaMU, CIECIUTH 32 BBINOJIHEHUEM
IJlaHa JEeWCTBUM, aJleKBaTHO OIEHMBATh COOCTBEHHBIM BKIIAJ B JIE€ATEIBHOCTh
IPYyINIBI, BBICTPAMBATH KOMMYHUKATHBHOE B3aUMOJECHCTBUE, YYUTBIBAsE MHEHHUE
OKPY’KAIOILKX.

K xoniy oOy4yeHus B 8 kiaacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHHE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHMS BEIIECTBA, KpPUCTAIIMUYECKUE M aMop(HbIe Tena,
HACBIIIEHHBIH W HEHACBHINICHHBIH Tap, BJIAXKHOCTh BO3/JyXa, TEMIIEparTypa,
BHYTPEHHSISI SHEPTrusl, TEIUIOBOM JIBUraTellb, SIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl,
ANIEKTPUYECKOE TMOJie, TPOBOJHUKU U JAUAICKTPUKH, MOCTOSHHBIN AJIEKTPUUYECKHI
TOK, MarHUTHOE TOJIE;

pasnuyath SBICHUS (TEIUIOBOE pacCIIMpEHHE U CKaThe, TeIulonepenayda, TeIoBOe
paBHOBECHE, CMayMBaHUE, KANWUISPHBIE SIBJICHUS, WCIApPEHHe, KOHACHCAIUs,
IUIaBJICHUE,  KpUCTalu3auus  (OTBEpJEBaHUE), KUIEHHWe,  Temlonepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIIUS, U3ITyYCHHE), AIEKTPU3ALUS TeJ, B3aUMOJICHCTBUE
3aps0B, ACUCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, JIEHCTBME MarHUTHOTO TOJISI HA MTPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAs
WHIYKIHSA) 1O OMNHCAHUIO HMX XapaKTepHBIX CBONCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHUE U3YYECHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MUPE,
B TOM uyucie (U3MYECKUE SBICHHUS B MPHUPOJE: TMOBEPXHOCTHOE HATSKEHHE U
KanWUIIpHbIE SIBIEHUS B MPHUPOJAE, KPUCTAIIBI B mpupojne, uznydeHue ComHua,
3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra,
JNIEKTpUYECKHE SBIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMiH, JApeid MOIICOB, POJIb MArHUTHOTO TMOJS JUIS KM3HU Ha



3emite, OJISIPHOE CUSTHUE, ITPU STOM MEPEBOIUTH MPAKTUUYECKYIO 337a9y B y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIA;

OIMMCbIBATH H3YYCHHBIC CBOMCTBA TEI WU (1)H3H‘-IGCKI/IG SABJICHUA, HWCIOJb3Ys
¢bu3nveckrue BeITUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrusi, KOJINYECTBO TEIUIOTHI,
yaelbHasE TEIUIOEMKOCTh BEIIECTBA, y/eibHAs TEIUIOTa IUIABJICHUS, YJCJIbHAs
TEIUIOTa MapooOpa3oBaHwms, yAedbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOd(duIMeHT
IIOJIE3HOT'O HGfICTBH?I TEIUIOBOU MallHbl, OTHOCHUTCJIbHAA BJIAXHOCTb BO34YyXa,
ANIEKTPUYECKUIN 3apsll, CUJa TOKa, JJIEKTPUUECKOE HAIPSHKEHUE, COMPOTUBICHUE
MPOBOJHHKA, YJCIbHOE COMPOTHBIICHHE BEHIECTBA, paboTa ©  MOIIHOCTH
UIEKTPUYECKOTO TOKA), IPU ONMMCAHUU IPABUIBHO TPAKTOBAaTh (PU3MUYECKUIA CMBICI
HCIIOJIb3YEMBIX BCJIMYUH, o0o03HaYeHuss u CANHUIIBI (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
HaxXoJUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHMHY C JPYTHMMH
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;
XapaKTCpUu30BaThb CBOMCTBa TECII, (1)I/ISI/I‘~I€CKI/I€ ABJICHUA W MNPOLCCChI, HUCIOJb3Ys
OCHOBHBIC IIOJIOKCHUS MOJI@KyanHO-KHHGTH‘I@CKOﬁ TCOPHUU CTPOCHUSA BCHICCTBA,
MPUHIIATI CYMEPIIO3UIMU T0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS
3apsiga, 3akoH Oma Juis ydacTka 1uenu, 3akoH Jxoyns—JIeHna, 3akoH coxXpaHEHHUs!
SHEpPruM, MpHU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIlUCHIBATh €0
MaTEMaTHYCCKOC BEIPAKCHUE,

00BACHITH CI)I/ISI/I‘—I@CKI/Ie mponecCol U CBOMCTBA TE€J, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ IMPAKTUKOOPUCHTHUPOBAHHOI'O XapakTepa: BBISIBJIATH
MIPUYKUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOrMYecKuX IIaroB ¢
omnopoit Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UYCCKUX SIBICHUU, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEI;

pemaTth pacu€THbIe 3amaydl B 2—3 JCHCTBHUSA, HWCIOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHadu3a YCIOBHUS 3aJayu
3aMMChIBaTh KPATKOE YCIOBUE, BBISIBIIATH HEAOCTATOK JTAHHBIX JJISl peLICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (OPMyJbI, HEOOXOIUMBbIe JUIsi €€ pelleHUs, MPOBOIUTH
pacuéTel M CpaBHHMBATh IIOJy4Y€HHOE 3HAueHUE (UINYECKOM BEITUYMHBI C
W3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEHIMTh MPHU MOMOLIM (PU3UYECKUX
METO/IOB, HCIOJIb3YySl ~ ONUCaHWE MCCIEIOBAHUSA, BBIICIATH MpPOBEpsieMOe
MIPEIOJIOKEHUE, OLEHUBATh MPABWJIBHOCTh MOPSAKA MPOBEIEHUS HCCIEeI0BaHUS,
JieNaTh BBIBOJIBI;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (U3MUECKUX SBICHUN WM (PUIUIECKHX
CBOMCTB Ten (KaNmWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro
o0béMma, TemmepaTypbl, CKOPOCTH IIpollecca OCTHIBAHUS W HarpeBaHus IpHU
W3Iy4eHUH OT I[BETa H3Iydarmeld (MOTJOoMmarolieil) MOBEepPXHOCTH, CKOPOCTh
WCMApeHuss BOJABI OT TEMIIEpAaTypbl JKUJIKOCTH M IUIOMAAM €€ IOBEPXHOCTH,
ANEKTPU3alUs T€T W B3aUMOJCHCTBUE SJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3allMsl MAarHUTHBIX IMOJIEH MOCTOSTHHBIX MarHUTOB,
JENUCTBUSI MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DIEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (hopMylIupoBaTh MPOBEPSIEMBIE
MPEANONIOKEHHUS, COOMpaTh YCTAaHOBKY W3 TMPEAJIOKEHHOr0 000pyHOBaHUs,
OTIMCHIBATh XOJ1 OTIBITA ¥ POPMYITUPOBATH BHIBOIBL;



BBITIOJIHATH TPSMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCHTEIBHOM BIAYKHOCTH BO3/YyXa,
CHJIBI TOKA, HAINPSDKEHHUS C HCIIOJIb30BAaHHEM aHAJIOTOBBIX NMPHOOPOB M JATUYUKOB
(GU3NYEeCKUX BEIMYMH, CPAaBHMBATH PE3YJAbTaThl M3MEPEHHH ¢ Y4E€TOM 3aJaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETHMUUHBI OT APYrOH C
WCTIOJIb30BAHMEM TIPSIMBIX M3MEPEHUI (3aBUCUMOCTH COTPOTHBIICHHUS MPOBOJIHUKA
OT €ro JJUHBI, IUIOIIAAU IONEPEYHOrO0 CEYEHUS U YAEIbHOTO COIPOTUBIICHUS
BEIIECTBA MMPOBOIHUKA, CHIIBI TOKA, HIYIIETO Yepe3 MPOBOIHHK, OT HAPSHKCHUS HA
IIPOBOJTHUKE, HCCIIEIOBAHUE IOCIIEOBATEIBLHOIO U IMApAJIJICIbHOTO COEAMHEHUMN
MPOBOJIHUKOB): TUIAHUPOBATh HCCIEIOBAaHHE, COOMPATh YCTAHOBKY M BBITOJHATH
U3MEpeHus, cieays IMpeaIoKeHHOMY IUIaHy, (HUKCUPOBATh  PE3yIbTaThl
MOJIyYEeHHOM 3aBHCUMOCTH B BHUJAE TaONWI W Tpa(uKOB, JeNaTh BBIBOIBI TI0
pe3ylibTaTaM UCCIIeJOBaHMS;

MPOBOJIUTH KOCBEHHBIE N3MEPEHUST (PU3UIECKUX BEIMYHH (yAeNbHAs TEIIIOEMKOCTD
BEILECTBA, CONPOTUBIICHHE MPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO
TOKa): IJIAHUPOBATh U3MEPEHMUSI, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEIYsI
MPEUI0KEHHONW MHCTPYKITUH, U BBIYUCIISTH 3HAYCHNE BEIIMIHHBI,

coOnrofaTh TMpaBuia TEXHUKM Oe30macHOCTH Npu pabote ¢ JabOpaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPHOOPOB W TEXHUYECKHUX
YCTPOICTB € OMOpoil Ha UX OMHUCAaHMS (B TOM YHCIE: CHCTEMAa OTOIUIEHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETpP, CUETUMK SJIEKTPHUECKOU
SHEPIUH, SJIEKTPOOCBETUTEIbHBIE INPHOOPHI, HArpeBaTENbHbIE IEKTPOIPUOOPHI
(mpuMepsl), JIEKTPUUECKUE MPEAOXPAHUTENH, ICKTPOMArHUT, NIEKTPOIBUraTENb
MIOCTOSIHHOTO TOKA), HCIOJb3Yys 3HAaHUS O CBOMCTBaX (DU3MUYECKUX SBICHUH U
HE0O0X0uMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOWCTBA U M3MEpUTEIbHbIE NMPUOOPHI IO
CXeMaM U CXeMaTHUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, ABUraTeIb BHYTPEHHETO CrOPaHUs, IEKTPOCKOII, PEOCTaT), COCTaBIIATh
CXEMBI AJIEKTPUYECKHX LIeTIeH C MTOC/Ie0BaTENIbHBIM U apaJUIeIbHBIM COETUHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX LIeTel;
IPUBOAUTH MpPHUMEPbl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) IPAKTUYECKOIO
UCIOJb30BaHUs (U3NYECKUX 3HAHUN B IOBCEJIHEBHOW >KHU3HU I OOecreueHHs
0e30IacCHOCTH NpH OOpalleHud ¢ npudopamMu M TEXHMYECKHMMM YCTpOMCTBaMu,
COXpaHEHMs 3/0pOBbS M COOJIOJCHUS HOPM SKOJOIMYECKOTO IIOBEIECHUS B
OKpyXarollel cpezne;

OCYLIECTBIIATh MOUCK MHpOpMauuu (usnueckoro coaepkanus B MHTepHere, Ha
OCHOBE HUMEIOIIUXCS 3HAHUN W NMyTEM CpPaBHEHMS JIOTIOJHUTENIbHBIX MCTOYHUKOB
BBIICNIATh MH(POPMAILNIO, KOTOpas SBISETCA MPOTHBOPEUMBONW MIIM MOXKET OBITh
HEJI0CTOBEPHO;

UCIOJb30BaTh IPH  BBHIMOJHEHUM Y4YEOHBIX 3aJaHU  HAYYHO-TIOMYJISPHYIO
JIUTEeparTypy (PU3HYECKOro COJep KaHHs, CIPaBOYHBIE MaTepHaibl, PeCypchl CETH
WnTepHer, BnajneTb MNpuUéMaMu KOHCIEKTUPOBAHMUSA TEKCTa, IpeoOpa3zoBaHus
nH(pOpMaIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KpPaTKUE YCTHBIE COOOILIEHMS, 0000mas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COAEPIKAaHUS, B TOM YHUCIIE



nyOJIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW WM  HCCIEA0BATEIbCKOU
JEATENbHOCTH, NP 3TOM TPaMOTHO HCIIOJIb30BAaThb W3YYEHHBIM IOHATHWHBIN
ammapar Kypca (pU3HMKH, COTIPOBOXKJIATh BBICTYIIJICHHE MTPE3CHTAIMEH;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenensats 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 33auaMH,
CIIEINUTh 3a BBINOJHEHHEM IUIAaHA JCUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ] B JEATEIBHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aWMO/JICHCTBHE, IPOSBIISSA TOTOBHOCTh Pa3pemiaTh KOH(PIUKTHI.

K xoniy oOy4yenus: B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

HCIIOJIB30BAaTh IIOHATHA. CHUCTEMA OTC'-IéTa, MaTepI/IaJ'II)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHUTEIBHOCTH MEXaHUYECKOT0 JIBYDKECHUS, nepopmarus (ynpyras,
IJIACTHYECKas), TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U
MepPEerpy3KH, MEHTP THKECTH, a0COIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO
TeNa, PpPaBHOBECHE, MEXaHMUYECKHE KOJIeOaHWs U BOJIHBI, 3BYK, HH(Pa3ByK U
ym)Tpa3By1<, 3J'I€KTpOMaFHI/ITHI)Ie BOJIHBI, IIIKajJa SHGKTpOMaFHI/ITHI)IX BOJIH, CBC€T,
OIM30PYKOCTh M JTAIBHO30PKOCTh, CHEKTPhI MCIyCKaHUS M TOTJIOLIEHUS, aibda,
6eTa- 158 FaMMa-I/I3J'IyquI/ISI, HU30TOIIbI, smepHaﬂ BHepFeTI/IKa;

pasznuuaTh SBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBFDKCHHE, CBOOOJHOE IaJieHHue  Tell,
paBHOMEpPHOE JBIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE
JBIDKEHHE, KOJieOaTeIbHOE IBIKEHUE (3aTyXalomKue U BRIHYKICHHBIC KOJICOAHUS),
pE30HaHC, BOJHOBOE  JBIDKEHHWE, OTpPaXEHHE  3BYKa,  MPSIMOJMHEHHOE
pacmpoCTpaHeHHe, OTpPaKEHHUE W TMPEJOMIICHHE CBETa, IIOJIHOC BHYTpPEHHEE
OTPaXECHUE CBETA, PAa3JI0KEHUE OEJIOr0 CBETa B CHEKTP U CIIOKEHUE CTIICKTPAIBHBIX
[IBETOB, JWCIEPCHUS CBETA, €CTECTBCHHAs pPaJWOaKTHBHOCTh, BO3HMKHOBEHHUE
JIMHEWYATOTO CIEKTpa W3JIYYCHHs) IO ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HaA
OCHOBE OIIBITOB, JICMOHCTPUPYIOITUX JIaHHOE (PH3UYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PHU3NUYECKUX SBJICHUI B OKPYKAIOIIEM MHPE
(B ToM uuncne Qusnyeckue SBICHUS B NMPHUPOJIE: MPUIUBBI U OTJIMBBI, JBHWKCHHUE
miaaHeT CoOJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBHIKECHUE JKHUBBIX OPraHU3MOB,
BOCIIPUSATHE 3BYKOB >KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH,
9X0, IBETa TEJI, ONTHYECKUE SBJIICHHS B MPHPOJC, OWOJIOTHYECKOE JACHCTBUE
BUJIUMOTO, YIbTPa(pHOIETOBOTO M PEHTTEHOBCKOTO W3JIyUYEHUH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHUE JIYUd, PAIMOAKTHBHOE U3JIy4YE€HUE MPUPOIHBIX
MUHEpAJIOB, JEHCTBHE PAaJUOAKTHBHBIX W3Iy4CHUN Ha OpPraHu3M 4eJoBeKa), Mpu
9TOM MEPEBOJIUTh MPAKTHUECKYIO 3a7adyy B y4eOHYIO, BBIAETSATH CYIIECTBEHHBIE
CBO¥CTBa (ITpU3HAKK) PU3NUECKUX SBICHUI;

OTHCHIBATh M3yYCHHBbIE CBOWCTBA Tel M (PU3MYECKHUE SBIICHUS, HCHOIb3YS
¢usznueckue BENMUYUHBl (CpelHAs W MTHOBEHHas CKOPOCTh Tela Mpu
HEpPaBHOMEPHOM JIBWKEHHH, YCKOpPEHUE, MepeMelleHne, MyTh, YriioBas CKOPOCTb,
CHWJIa TPEHHSI, CUjla YIPYTOCTH, CHJIa TSHDKECTH, YCKOPEHHE CBOOOTHOTO MaIeHUs, BEC
Tena, WMITYAbC Tela, UMIYJIbC CHIIBI, MeXaHWdeckas paboTa U MOIIHOCTb,
MOTeHIIMANbHAS  DHEPTrHusl Teja, MOJHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMATbHAS DHEPTUs CXKATOM MPYXKUHBI, KUHETHYECKas DSHEPrus, MOJHas
MEXaHWYEeCKas DHEPTus, MepruoJ M 4acToTa KojeOaHUM, JUIMHA BOJHBI, TPOMKOCTH



3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTellb MPEJIOMIJICHHUS CpEAbl), IpU
OMMCAaHUM TPABUIBHO TPAKTOBATh (PU3MUECKUII CMBICT HCHOJIB3yEeMBIX BEJIHYHUH,
o0O3HaueHWsT MW E€AWHUIBl (PU3MYECKHX  BEJIMYMH, HAXOIUTh  (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS M TIPOLIECCHI, HCIOIb3YS
3aKOH COXpPAaHEHHUS DJHEPruHM, 3aKOH BCEMHUPHOTO  TATOTCHHS, IPHHIIUI
CYNEpIO3UINH CUJI, TPUHIUIT OTHOCHTENbHOCTH ["anmies:, 3akonsl HproTOHA, 3aKOH
COXpAaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHHUS W TPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEeHHs 3apsSA0BOTO M MACCOBOTO YHCEN IPU SACPHBIX PEAKIHIX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa W 3alMCHIBATh €r0 MaTeMaTHYecKoe
BEIpaKCHHE;

OOBSICHATH (U3NYECKHE MPOIECCHl W CBOICTBA TEN, B TOM 4YHCIIE U B KOHTEKCTE
CHUTyallud — NMPaKTHKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IMPUYNHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha
2-3 W3y4YCHHBIX CBOMCTBa (U3UYECKUX SBICHUH, (U3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3amauyn (OTHMPAIOIINECS Ha CHCTeMYy U3 2-3 ypaBHEHUN),
WCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3BIBAIONINE (DU3NICCKHE BETMYUHBI: HA OCHOBE
aHaJM3a YCIOBHS 3aJaudl 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIOIINE
WM U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS
peleHusi, MNPOBOAUTh pPACYETbl M OLEHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO
3Ha4eHUs (PU3NYECKOHN BETUUNHBI;

pacro3HaBaTh MpPOOJEMBI, KOTOPbIE MOYKHO PELIMTh NPU MOMOIIHM (U3NUYECKUX
METOJIOB, HCHOJb3ysl ONHMCAHUE MCCIEJOBAHUS, BBIICIATH  IPOBEPSIEMOE
IPEINOJI0KEHNE, OLIEHUBATh MPABWJIBHOCTh IMOPSAKA MPOBEIEHHS HCCIEI0BaHMS,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;
IPOBOJIUTh ONBITHl IO HAOIIOAECHUIO (U3UYECKUX SABICHUM WM (PU3HUECKHX
CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbrOTOHA, 3aKOHA COXPAaHEHUs SHEpPrHH,
3aBHCHUMOCTh IIepuOJa KoJeOaHUH NPYKMHHOTO MasTHUKAa OT MAacchl Ipy3a U
KECTKOCTH HPYKUHBl M HE3aBUCUMOCTb OT aMIUIUTYZbl MalblX KojeOaHM,
IPSIMOJIMHENHOE PAacHpOCTPaHEHUE CBETA, pa3lIoKeHHe Oelloro CBeTa B CIEKTP,
U3yueHHe CBOWCTB HM300pa’keHHsl B IUIOCKOM 3€pKaje M CBOWCTB H300paXKeHHs
npeaMeTa B cobuparolei JuH3e, HabJroieHUe CIUIOUIHBIX U IMHEWYaThIX CIIEKTPOB
U3IYYEHHUs): CaMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 M30BITOYHOrO Habopa
000pyJI0BaHUs, OIUCHIBATh X0 OMBITA U €0 Pe3ybTaThl, (POPMYIUPOBATH BBIBOIbI;
IIPOBOJIUTH MPU HEOOXOIUMOCTH CEpUI0 MPSAMBIX W3MEPEHUH, oNpenenss cpeaHee
3Ha4YeHHe Hu3MepsieMOoi BenuuuHbl ((POKyCcHOE paccTOsiHuE COOMpAIOIIel JIHMH3BI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIBLHOT0 MpUudopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIOJIb30BaHUEM
NOPSIMBIX HM3MEPEHUH (3aBUCUMOCTb IYTHM OT BPEMEHH IpPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOW CKOPOCTH, Mepuoja KojeOaHMd MaTreMaTH4ecKoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa)K€HUs CBETa OT yrjia MajJieHus u
yria TpeJoMJIeHHs OT  yIyla  MaJeHus): IUIAHUpOBaTh  MCCIEJOBaHUE,
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY, (PUKCHPOBATh pE3yAbTaThl IOJY4YECHHOMH



3aBHCUMOCTH (PM3UYECKUX BEIMUMH B BUIC TAOIHIl U IpaUKOB, J1EJIaTh BBIBOBI 10
pe3yabTaTaM HCCIeIOBaHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH (CpPEeIHSs CKOPOCTh H
YCKOpPEHHE Tella MpH PaBHOYCKOPEHHOM [BW)KEHUH, YCKOPEHHE CBOOOTHOTO
naieHus], KECTKOCTh MPYXHUHBI, KOAPPUIINEHT TPEHHUS CKOJILKECHUS, MEXaHHUECKast
paboTa W MOIIHOCTh, YacTOTa M TIEPUOJ KOJIEOAaHWH MaTeMaTHYeCKOrO H
MPYKUHHOTO MasATHHUKOB, ONTHYECKAsl CHJIa COOMPAIONICH JIMH3BI, PaJNOAKTUBHBINA
(GoH): TUIAHMPOBATH H3MEPEHUs, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHSI, CIEAYS MPEUI0KEHHOW MHCTPYKIMH, BEIYUCIISATh 3HAYCHHE
BEJIMYUHBl M AaHAJIM3MPOBATH TOJYYECHHBIE pE3yNbTaThl € Y4ETOM 3aJaHHOU
IIOTPEITHOCTH U3MEPEHU;

coOnroAaTh mpaBuia TEXHUKM Oe30macHOCTH Npu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKK M3YYCHHBIX (PU3MUECKUX MOJETeH: MaTepraibHas
TOYKa, a0COJIFOTHO TBEP/JOE TENO, TOUCYHBIM MCTOUYHUK CBETA, JIyd, TOHKAs JMH3A,
TUTaHeTapHas MOJEJh aTOMa, HYKJIOHHAs! MOJIETh aTOMHOTO SIIIPa;

XapaKTepU30BaTh MPHUHIUINBI JEHCTBUS HM3yYEHHBIX NPHOOPOB W TEXHUYECKHUX
YCTPOWCTB C OMOpPOW HAa WX ONHCAaHUS (B TOM YHCIE: CHHIOMETpP, JAaTYNKA
MOJIOKEHHSI, PACCTOSIHUSL W YCKOPEHHs, pakeTa, »dXOJIOT, OYKH, TEePUCKOIL,
¢doroammapar, ONTHYECKUE CBETOBOIBI, CIIEKTPOCKOTI, TO3UMETp, Kamepa BuibcoHa),
WCTIOJNB3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN W HEOOXOTUMBIE (PU3UIECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MNPUOOPOB U TEXHOJOTHYECKHX IMPOIECCOB MpHU
pelieHn y4eOHO-TIPaKTUYECKUX 3ajad, ONTHYECKHE CXEMbl Ui IOCTPOCHHUS
n300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAOIICH JTNH3E;

MPUBOJUTH TMPUMEPHl (HAXOAUTh HHGOPMALMIO O MpHMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOM >XM3HU Ui OOecreyeHus
0€30MacHOCTH MpU OOpalllEeHUH C NMPUOOpaMH M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUS 370pPOBbsi U COOJIOACHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY>Kalollen cpenie;

OCYILIECTBIISITh MOUCK HH(popManuu ¢usndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYIUPYs MOUCKOBBIN 3alpoC, HAXOAUTh IYTH OTMpeAeTCHUs
JIOCTOBEPHOCTH TMOJIy4eHHON HWHGOpPMALUM HAa OCHOBE HMMCIOIIMUXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh TPU  BBIMOJHEHUH Y4YEOHBIX 33JaHUN  HAYYHO-TIOMYJISIPHYIO
nuTepaTypy (pu3MUecKkoro cojaep)kaHus, CIpPaBOYHBbICE MaTepHalibl, PECYpChl CETH
WnTepHer, BnaxeTb MNpuéMaMu KOHCIEKTUPOBAHMUSA TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIUU U3 OJHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uHGOpMAIMK U3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO COJEpKaHUS, MyOJINYHO
MPECTABIATh PE3YJIbTaThl IPOEKTHOM MIIM HCCIIE0BATENBLCKON AEATEIIbHOCTH, TIPU
TOM TIPaMOTHO HCHOJb30BAaTh M3YUYEHHBIH MOHATHHHBIN anmapar H3y4aeMoro
pa3gena (U3MKM W CONPOBOXKIATh BBICTYIUICHME NpE3eHTalMed C  yu&ToM
0COOEHHOCTEH ayJTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEITUYUHEI 2 1 bubmmorexa [IOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 EcrecTBeHHOHA i METOJ TI03HA 2 1
TECTBEHHOHAYHHBII METOA HOSHAHA https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetliecTEa https://m.edso00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnmuorexka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso0o.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, NIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH U ra3o
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlanrierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 PaoTa 1 moutsocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIE MEXAHUIMEL https://m.edsoo.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jgeoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
. bubnuorexa [JOK
1.1 C 7
TPOCHHE H CBOMCTEA BELIECTBA https.//m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIOBBIE MPOTieceH! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmiorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHUTHA HHAYIIIA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
BILEE KOJIMYECTBO YACOB IT
OBI1] (@) CTBO HACOB I1O 68 3 145

I[TPOTPAMME



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

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
11 10 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumoeiicTBre T 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbBI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHHYeCKHE BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacCIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB I1O 102 97

I[TPOTPAMME



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

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bceero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
dDu3uKa 1 eé poJib B NO3HAHUM OKPY:Kaloliero mupa — 6 4.
1 ®du3nKa — Hayka O MPUPOJIE. 1
SBneHus npupobl.
2 du3nyecKue ABICHUS 1
3 dusnyecKue BeITUIHHBI U UX 1
U3MEpPEeHUE
JlaGopaTtopHnas pabota
4 Nel«Omnpenenenne eHsbl ISICHUS 1 1
MIKAJIbI ©K3MEPUTEIHLHOTO pUOopay.
Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
5 EcrecTtBeHHOHAYYHBIA METOT 1 bubmmorexa [TOK
v https://m.edsoo.ru/ff09f72a
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Jlaboparopnas padota Ne 2
6 «3Mepenne 00bEMa KUIKOCTH U 1 1
TBEPJOTO TEIIa»
IlepBoHauyanbHBIE CBEICHHSI 0 CTPOEHUM BelecTBa — S 4.
Crpoenue BemectBa. OMBITHI,
7 JTIOKA3bIBAIOIINE TUCKPETHOE 1 bubmorexa HOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
8 JIBr>KeHHEe 4yacTHIl BeIecTBa 1 bubmuoreka [JOK



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

https://m.edsoo.ru/ff0a013e

Jlaboparopnas pabota Ne3

9 «Omnpezenenue pasMepoB MabIX 1 1
TEI.
10 ArperatHbie COCTOSIHHS BEIIECTBA 1
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHUSIX M UX 1 bubnuoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI
JABukenue u B3aumoeiicteue tesa — 21 4.
Mexanndeckoe IBIKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE 1 bubmmorexa [OK
P P P https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocth. Enuuunis ckopocT 1
p S P https://m.edsoo.ru/ff0a079c
14 Pacyer mmyti ¥ BpeMeHH IBUKEHUS 1 Eubmrorexa HOK
. P https://m.edsoo.ru/ff0a0ae4
Mueprys. 3akoH HHEPITUH.
P N P bu6mmoreka [JOK
15 B3anmMoselicTBre Ten Kak mpuyruHa 1
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIXKCHHS Tl
IImoTHOCTE BemiecTBa. Pacuer
bubnuoreka [JOK
16 Macchl 1 00beEMa Telia 0 €ro 1
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JIaGopatopHas padora Ne 4
17 «OrnpeneneHue MIOTHOCTH TBEPJOTO 1 1
Tenay
18 Pemenne 3agau mo Teme 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a013e
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
https://m.edsoo.ru/ff0a0fee

"ITmoTHOCTH BemecTra"

https://m.edsoo.ru/ff0al23c

Cuna xak xapakTepucTUKa

19 B3auMoeiicTeus tein. Cria
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota Ne 5
20 «M3y4eHne 3aBUCUMOCTH
pacTspkeHus (aegopmarivin)
MPYXKUHBI OT MPUIIOKCHHOHN CHITBI)
21 SIBnenue tarorennsa. Cuia TsHKECTH
CBs3b MEXKTY CUIION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmiorexa HOK
e ) \ https://m.edso0.ru/ff0a1778
3aga4 o teMe "Cuia TsoKecTH
Cuna TsDKeCTH Ha JIPYTUX TUIaHeTax.
23 dusznueckue xapakKTEPUCTUKHU bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Usmepenne cun. JJunamomMer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. Hesecomoctn
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHUJl,
26 HAIPABJIEHHLIX 10 OJHOU MPSIMOI bubmnorexa [TOK
P . a p ' https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIAs CHIT
97 Pemenne 3amau mo reme
"PaBHogeiicTByrOImas cuin”
08 Cuna TpeHus u e€ Buasl. TpeHue B bubnunoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota Ne 6 bubnuoreka [IOK

«I/I3yquI/Ie 3aBUCHUMOCTH CUJIBI

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

TPEHUS CKOJIbKEHUS OT CHUJIbI
JIaBJICHUS U XapakTepa
COIIPUKACAIOLINUXCS TOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHue

30 N . 1
PaBHOJACHUCTBYIOIICH CHITBI
Pemenne 3agau no remaM: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue 1 bubnuoreka [JOK
cuiy, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHAID»
KonTponsnas padora Ne 1 no
TeMaM: «MexaHNJecKoe
32 JIBIOKEHUEY, «Macca, III0OTHOCTEY, 1
«Bec Tenay, «I'paduyeckoe
n3o0paxkeHue cumy, «CUbh»
JlaByieHne TBEPABIX TeJl, JKUAKOCTEH U ra3os — 21 4.
33 Jasnenue. CiocoObl yMEHBIIICHUS 1 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHnue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00béMa 1 Eubmrorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBneHust TBEPALIMU
P P bubmuoreka [JOK
35 TeJIaMH, JKUIKOCTAMH U Fa3aMH. 1
https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlIeHHE B )KHIKOCTH U Ta3e,
36 BEI3BAHHOE JIEHCTBUEM CHIIBI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau no teme «/laBnenue 1 bubmuoreka [JOK

B XKHMJKOCTH U T'a3cC. 3akon ITackams

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coo0
CODIAIOMIHECH COCY AR https://m.eds00.ru/ff0a2970
bubmmoreka [{OK
39 r i
HAPABIIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
KU JIKOCTHEIN HAcoC
Atmocdepa 3emiu. [Tpuunnsl
CYIIIECTBOBAHMS BO3 HOU
T AV bubmmoreka [{OK
41 0001104KM 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
42 Bec Bo3myxa. ATmocdepHoe bubmuorexa [JOK
JTaBIICHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOTro bubnuoreka [IOK
napiieHus. OnbIT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOCGHEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmmorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no teme
"AtmocdepHoe naBicHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 nor €HHOE B HUX TEJO bubmnorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuna
JlaGoparopnast padora Ne 7
PaTOPHaA P . bubnmuoreka [JOK
48 «OnpeneneHue BhITAIKABAOIIEH

CUJIbI, ICVCTBYIOILIEN Ha TEJIO,

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MOrpy>KCHHOC B )KUAKOCTB»

Jlaboparopuas pabota Ne 8
«HccnenoBanue 3aBUCIMOCTH Beca

bubmmoreka [{OK

49 T B Bode OUT 0bnEma . https://m.edsoo.ru/ff0a3514
MOTPYKECHHOM B KHUJIKOCTh 9aCcTH
TeIa»
bubmmoreka [{OK
S0 Hnasanme rex ! https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabota Ne 9
o1 «BblsicHeHue ycIoBH MaBaHUS 1
Teja B )KUIKOCTHY
Pemenue 3amad no remMam:
52 «IInaBanue cynos. 1 bubmuorexa [JOK
Bo3nyxomnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
KonTtponbhas padoTta Ne2 o teme
53 «/laBenue TBepBIX TEN, 1 1
YKHUJIKOCTEH 1 Ta30B»
Padora u MmomHoCcTh — 12 4.
bu6mmoreka [JOK
>4 Mexaritecias padora L https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
55 MouirocTs. EARHANEL MOWHOCTH 1 https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM pU 1
Mo ILEMeE 10 JieCTHUIlE"
57 IIpocTeie MexaHu3MBl. Peryar. 1 bubnuoreka [IOK

PaBHOBecue cuil Ha pbr4are

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

58

Pbruaru B TexHuke, OBITY U
npupoe. JlaboparopHast pabota
Nel0 «MccnenoBanue ycinoBui
PaBHOBCCHA pblyara»

0.5

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

59

Pemenne 3a1au 1o reme «Y CI0BUI
paBHOBeCI/Ifl pmqara»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nosesnoro aercTpus
MexaHusma. Jlaboparopnas padota
Nell «Mzmepenne KIII HakmoHHOM
IIJIOCKOCTH»

0.5

61

Pemenne 3amau mo teme "Pabora,
mortrHocTh, KIT"

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

62

Mexanudeckast SHEpTHsl.
Kunernyeckas ¥ noTeHIMAIBHAS
JHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAIILHOE OTPEICIICHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMATLHONU SHEPTUH PU
CKaThIBaHHUH TeJIa 110 HAKIOHHOM
mIockocTu"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

PesepBHOe Bpemsi — 3 4.

66

PezepHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MeXxaHuuecKkoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



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

nBrOKeHue"

PezepHblii ypok. Pabora c

bubmuoreka [JOK

67 TeKCTaMH 110 Teme "JlaBienue https://m.edsoo.ru/ff0a4ffe
TBEPJIBIX TEJ, )KUJIKOCTEH U ra3oB"
PesepBHbiit ypok. Pabora ¢
68 TekcTamu 1o teme "Pabora. 1
MormtHocTh. DHEprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 3 12
I[MTPOTPAMME
8 KVIACC
KonuvecTBo yacos JJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrtposbnbie | IIpakTnueckue A op
Bcero u3yueHusi = olOpa3oBaTejbHbIe
padoThbI padoThI
pecypcsbl
TensioBble siBJIeHUs — 28 4.
OcHOBHBIE MOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKO M 1 bubnuoreka [JOK
TEOPUH U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToMOB U MOJIEKYII 1
Mopaenu TBEPAOTO, KUJIKOTO U
A P A N bubnuoreka [JOK
3 ra3z000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEeHHEe CBOUCTB TBEPAOTO,
4 KUAKOTO U Ta3000pa3HOTO 1

COCTOSIHUM BEIIECTBA Ha OCHOBE
MOJI0KESHUMN MOJICKYJISAPHO-



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

KMHETUYECKON TEOpUU

5 Kpucrannmaeckue u amopdHbie bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KalWUISIPHOCTb. bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacHMpeHne U CKaTHue bubmorexa HOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPhI

8 CO CKOPOCTBIO TEIJIOBOTO
JIBUKCHUS YaCTHI]

9 Buyrpennss sneprusi. Crioco0bl bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bu6moreka [IOK

10 Buyet Tenonepe iau https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHus
"[IpakTHyecKO€ UCIOIb30BaHNE

11 TEIUIOBBIX CBOICTB BEIIECTB U bubmorexa LOK

https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEIIX
sHeprocoepekeHus"

12 KoanuecTBo TennoTtsl. Y aenbHas bubnmuoreka [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
YpaBHEHHE TEILUIOBOTO OaslaHca.

13 TennooOMeH U TEII0OBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JIaGopatopHnas pabora Nel
14 "HccnenqoBanue IBICHUS bu6mmoreka [JOK

TEII000MEHa IPU CMEIIHBAHUH
XOJIOAHOM U ropsyei Boas!"

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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Pacuer xonndecTBa TEILIOTHI,
HE00X0AMMOTO JUIsl HarpeBaHuUs

15
TEJIa U BBIICTISIEMOTO UM TIPH
OXJTKICHUHT
Jlaboparopuas padota No2

16 "On Ie)z[enle)lele pneanoﬁ brbamorexa [OK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA

17 DHeprus ToruBa. Y ienbHas bubnuoreka [JOK
TEIIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHne n oTBEpAECBaHUE

18 KPUCTAININYECKUX T, Y AeabHast bubmmorexa [OK

P ’ https://m.edsoo.ru/ff0a71d2
TETUTOTA TUIABJICHUS
Jlaboparopnas pabota Ne3
19 "OnpeneneHne yaeabHOH TEMIOTHI bubmorexa LOK
P y" https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIb/1a

20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus U KOHCHCAIIUH.

21 3aBUCHMOCTH TEMIIEPaTypPhl bubmorexa HOK

Patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
BrnaxHocTh Bo3ayxa.

99 Jlaboparopnas pabota No4 bubnunoreka [JOK
"Onpenenenrie OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO31yxa"

23 Pemenue 3a1ay Ha onpeeneHue

BJIA’JKHOCTHU BO3yXa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIMTIBI paOOTHI TETIIIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarens BHyTPEHHErO0 CTOPAHMS

25

KII/ TermoBoro aBuratess.
TerutoBble JBUTATENH U 3aIATA
OKpYKarolel cpeibl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEeBpalLLleHUS
OHCPTHH B TCIJIOBBIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o teMe "TermioBrie IBICHNUS.
N3menenune arperaTHbIX COCTOSTHUI
BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponsnas padora Nel
"TemoBeie sBeHus. 3Menenne
arperaTHbIX COCTOSIHMI BemlecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

3JI€KTp](I'—IeCKI/Ie U MAarHuTHbIC

aABJeHus — 37 4.

29

DnekTpusanus tei. [[Ba poga
ANEKTPUIECKUX 3apSAI0B

1

30

Ypok-uccrienoBanue
"DnexTpu3zanus Tea UHAYKIHUEH 1
MPpU CONMPUKOCHOBEHUM"

31

B3aumopelicTBue 3apsKeHHBIX TEIl.
3akoH Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

SHGKTpI/I‘IeCKOG I10JIC.
HaHpH)I(eHHOCTI) QJICKTPUUICCKOT'O
T10JIA. HpI/IHHI/IH CYIEepIio3nuun
QJICKTPUYICCKUX mojen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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OnemeHTapHblil 3apsaa. CtpoeHue
aToma

HpOBOI[HI/IKI/I W JUSJICKTPUKU.

bubmmoreka [{OK

34 3aKoH COXpaHEHUs FIEKTPUIECKOTO httos://m.edsoo. ru/Ff0agef6
3apsaa
35 Pemenue 3agau Ha npuMeHEHUE bubnuoreka [JOK
CBOMCTB 2JIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUH TOK, YCIOBUS €TO
36 cymecTBoBaHus. VIcTOUHUKH brbmmorexa [OK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JlefcTBHS SIIEKTPUUECKOTO TOKA bubnmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 ANEKTPUIECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DIJIEKTPUYECKHUI TOK B MeTasuIax, bubnuoreka [IOK
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas uenb 1 eé
COCTaBHBIE YaCTU
Cuna Toka. JlabopaTopHas padora
41 Ne5 "U3mepeHnue u peryaupoBaHue 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNEeKTPUUYECKOE HAMPSIKEHHE.
42 BoawsTmerp. JIabopaTtopnas pabota 05 bubnnoreka [JOK
Ne6 "H3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus "
43 ConpoTHuBieHUE TPOBOJHUKA. bubnunoreka [JOK

VY nenbpHOo€e CONPOTUBIICHUE

https://m.edsoo.ru/ff0aa738
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BCIICCTBA

44

Jlaboparopnas pabota Ne7
"3aBUCUMOCTb JIEKTPUUYECKOTO
COIIPOTUBJICHUS ITPOBOAHUKA OT €TO
JJIMHBI, IJI0Aar NoIepeYHOIro
ceueHus u marepuaina"

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa738

45

3aBHCHMOCTB CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ams
y4JacTKa Ienu

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopnast pabota Ne§
"HccnenqoBanne 3aBUCUMOCTH CHITBI
TOKa, UIYIIEr0 Yepe3 Pe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHus Ha pe3uctope”

bu6moreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTenpHOE U
MapajieIbHOE COCTUHCHUS
MIPOBOTHUKOB

48

JlaGopaTtopnast pabota Ne9
"IIpoBepka npaBusa CIOKEHUS
HanpsHKEHU Mpu
MOCJIEIOBATEILHOM COEIMHEHUU
JBYX PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

Jlaboparopnas padota Nel0
"[TpoBepka mpaBuiia JUTsk CUIIBI TOKA
MIPH TIAPAJUICIIBHOM COCTMHCHUU
pe3ucTopos"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemienue 3amaq Ha MMPUMCHCHUC
3akoHa Oma AJId pa3JIndHOTro
COCANHCHUA IMTPOBOAHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a
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51

PaboTa 1 MOIITHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

52

Jlaboparopuas padota Nel 1
"Onpeznenenne padOTH U
MOIITHOCTH 3JIEKTPUYECKOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTPUUYECKUE LIETTH 1
MOTPEOUTENN DIIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka K KOHTPOJILHOM padoTe
1o TemMe "DNEKTPUIECKUE 3apsbl.
3apsKEeHHBIE TeJla U UX
B3aumoaercTBHs. [TocTOSTHHBIN
AIIEKTPUYECKUN TOK

55

KonTtponbHas padota o teme No2
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

56

ITocTossHHEIE MAarHUTHI, UX
B3aUMOJIEICTBUE

57

Ypoxk-uccnenopanue "N3yuenue
OJIEU MOCTOSHHBIX MAarHUTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe nosie. MarautHoe noJie
3eMJIH U €ro 3HaYeHUueE IS )KU3HU
Ha 3eMie

bubnuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcreaa. MarautHoe nosue
ANEKTPUUECKOTO Toka MarauTHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0acdc6

60

[TpumMeHeHue IeKTPOMArHuTOB B
texHnuke. JlaboparopHas pabota
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTpOIBUTATENH TOCTOSTHHOTO
Toka. Mcrons3oBanue
AIIEKTPOBUTATENICH B TEXHUIECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboTHI AMeKTpoaBUTaTENS "

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

62

OnbiTel @apajes. 3akoH
3J'IGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuno Jlenua

63

OnekrporeHeparop. CrocoOs
MOJTYYEHHS ANEKTPUUECKON
SHEpPruu. DNEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTpUYECcKue u
MAarHuTHbIE sIBJIEHUA"

65

KountponsHas padota Ne3
"DJIeKTpUUECKHE U MarHUTHbBIE
siBieHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PezepHblit ypok. Pabora c
TekcTaMu 1o TeMe "TenaoBrle
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PezepBHblit ypok. Pabora c



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

TekcraMu 110 TeMe "llocToSIHHEBIN
AIIEKTPUYECKHM TOK"

PesepBHbiii ypok. Pabora ¢

68 TEeKCTaMu 110 TeMe "MaruuTHbie 1
SABJIEHUS"
OBIIEE KOJIMYECTBO YACOB IT
1 O 19ACO 0 68 14.5

[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
Mexanuuyeckue siBjienusi — 40 4.
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
bu6moreka [IOK
2 OTHOCUTENHHOCTh MEXaHUYECKOTO 1
https://m.edsoo.ru/ff0ad474
JIBKCHUS
3 PaBHOMEpHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE
4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota Nel
7 "Onpenenenre yCKOpeHus Tela Ipu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"
8 CBoOoHoe nagenue Tei. OmbIThI 1

Tamunes



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

PaBHOMEpHOE IBUXKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bubmuoreka [JOK

o oOpaienus. JInHelHas ¥ yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByrOImMas cuita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenune 3aga4 Ha IpUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3ako I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cuia
YIPYTOCTHY
JlabGopato 0
17 «Onpzzlenilzlﬂe I:I?SCOTTI?OJ:TI?I bubmorexa LOK
https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
bubmuoreka [JOK
18 Chura TpeHHS https:// m.edsocl)l. ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota No3
20 "Onplgz[eHZHHe ioa(p(pHuHeHTa bubmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
21 Pemenne 3aga4 mo Teme "3aKoHBI bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ff0afb8e

22

Cuiia TSKECTH U 3aKOH BCCMUPHOT'O
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
IMaACHUA

bub6mmoreka [{OK
https://m.edsoo.ru/ff0af044

23

VYpoxk-koupepenuus "JIBKeHne el
BOKPYT TPaBUTALMIOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuxu"

24

Pemrenue 3amau no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TaroreHusa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocmMu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

bu6moreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepualIbHON TOUYKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuisl. LlenTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepualIbHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHOI OChIO BpaIllCHUS.
MowmenT cunbl. LlenTp Tsxectn

28

Permrenue 3agau mo reme "MoMeHT
cuibl. LleHTp TspKecTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBka K KOHTPOJBHOM paboTe
o TeMe "MexaHn4uecKoe IBHKEHHE.
BsaumonetictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtposnsHas paboTa o teme

30 "MexaHU4ecKOe IBHKEHUE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsc tena. IMITynsC CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHE

32 Pemenne 3agad o reme "3akoH bu6mmoreka [IOK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeaktuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanudeckasi paboTa U MOIITHOCTH httos://m.edsoo.ru/fob0ag4

35 PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopnast pabota Ne4
«OrnpeneneHne padoThl CUIIBI

36 TPEHUS NTPU PaBHOMEPHOM
JBUKEHUHU Te€JIa TI0 TOPU30HTAIIBHON
MTOBEPXHOCTH»

37 CBs13b SHEpruu 1 paboTHI.

[loreHunanpHas sHeprus

38 Kunernueckas sueprusi. Teopema o bubmuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe

40 JIaGopatopHas pabota Ne5 bubnuoreka [IOK

«I/I3yquHe 3aKOHa COXpaHCHUA

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

SHEPTUM»

Mexannueckue KoJIe0aHus u

BOJIHBI — 15 4.

41 KosebaTenpHOE IBHIKCHUE U €TI0 1 bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaroimue KojaeoaHusl.

42 Bemg €HHBIE KOJIEOaHus 1 bubmorexa HOK

M ) https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MareMaTryecKkuii U NpyKUHHBIN 1
MAasTHUKH
Ypok-uccienoBanmue «3aBUCUMOCTh

44 nepuoIa KojaeOaHuH OT JKECTKOCTH 1 1 bubmorexa LOK

P https://m.edsoo.ru/ff0b197a
MPYXKUHBI K MacChl TPy3a»

45 [IpeBpanienue sHEprun Npu 1
MEXaHUUECKHX KOJIeOaHUIX
JlabopaTtopnast pabota Ne6

46 «OrnpeneneHne 4acTOTHI M IEPUOA 1 1 bubmiorexa HOK

pen . pHOZL https://m.edsoo.ru/ffOblaec
KoJIeOaHUH TIPYKUHHOTO MasTHUKA
JlaGopaTtopnast pabota No7

47 «IIpoBepka HE3aBUCUMOCTH TIeproa 1 1 bubnuoreka [JOK
KoJieOaHu# Tpy3a, MOABEIICHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl Ipy3a»

Mexannueckue BoJHEL. CBOMCTBA
48 MEXaHUYECKUX BOJH. I1poonpHbIe U 1 bubmnorexa [IOK
- HPOA https://m.edsoo.ru/ff0b21fe
TTOIIePEYHBIC BOJTHBI
VYpoxk-koHpepeHuus

49 "MexaHu4ecKue BOJIHBI B TBEPIOM 1 1
tene. CeficMudeckue BOJHBI"

50 3Byk. Pacripoctpanenue n 1



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

OTpa’KeHHE 3ByKa

51

Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AxyCcTHUECKUI PE30HAHC

53

VYpoxk-koHpepenius "YnbTpa3sByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXpPaHEHUSI.
Mexanuveckue KoaeOanus u
BOJIHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas paborta o teme
"3aKOHBI COXpaHEHHUS.
MexaHuveckue KoaeOanus u
BOJIHBI"

DJIeKTPOMAarHuTHOE

moJie 1 3JICKTPOMArHUTHBLIC BOJIHBI — 6 u.

56

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

1

58

Ypok-koupepennus "Llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHuE 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3N"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzyuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pemienue 3amaq Ha OIpCACIICHUC



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

YacCTOTHI U JUIUHBI
3JEKTPOMArHUTHOM BOJIHBI

61

DneKTpOMarHuTHast IPUpPOJa CBETA.
Cxkopocts cBeta. BomHOBBIE
CBOMCTBA CBETA

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b31d0

eTOBbIe fABJeHus — 15 u.

62

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHHE CBEeTa. 3aTMEHUS
Connua u JIyHsl

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKE€HUs CBeTa. 3epKaja.
Pemenune 3ana4 Ha npUMEHEHUE
3aKOHA OTPaKEHHsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIPEeIOMIICHHUS CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcrnonp3oBaHue MOJTHOTO
BHYTPEHHETO OTPKCHHS B
OIITUYECKUX CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHas pabota Ne 8
"HccnenoBanue 3aBUCUMOCTH yTJia
MIPEIOMIICHUS CBETOBOTO JIy4a OT
yria najeHusl Ha IPaHulie "BO3IyX-

CTCKIIO

67

Ypok-koHbepeHus

" cnoap30BaHUE MOJITHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS
CBS3b"



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

bubmuoreka [JOK
68 JIuna3el. OnTudeckas CUiia JIMH3BI 1 httos://m.edsoo.ru/fiOb3f2c
. bubnuoreka [JOK

69 [TocTpoenue n300pakeHUH B IMH3AX 1 httos://m.edsoo.ru/fiob4dda
Jlaboparopuas padota Ne9

70 "Onpeneneane GOKyCHOTO 1 bubnmoreka [JOK
pacCTOSIHUA U ONITHYECKOM CHJITBI https://m.edso0.ru/ff0b4206
coOuparorie JTMH3b1"

71 Ypoxk-koudepeniusa "Ontuyeckue 1 bubnuorexa [JOK
JIUH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

79 I'na3 kak onmTuyeckas cucrema. 1 bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepentus "JledexTor 1
3penus. Kak coxpanutsb 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 Omnseitel HetoToHa. CliOXKEHNE 1 bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopnast padota Ne 10
"OMBITHI IO PA3JI0KEHUIO OEITOTO

75 CBETa B CIICKTP U BOCIIPHUATHIO IIBETA 1 bubmorexa HOK

https://m.edsoo.ru/ff0c0e2a
MIpeIMETOB IPU UX HAOIIOICHUU
4yepe3 1BETOBbIE (PUIBTPHI"
Ypoxk-npaktukyMm "BosHOBbIE

76 CBOJMCTBaA CBETA: JUCIEPCHS, 1
uHTepdepeHiys u audpaxaus”

KBanrtoBbie siBiaenust — 17 4.
77 OmnsiTe Pesepdopaa u mmanerapHast 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MOJCJIb aTOMa

https://m.edsoo.ru/ff0c12a8

ITocrynater bopa. Monens aroma

78
bopa
Hcenyckanue v noryonieHue cBera
79 aroMoM. KBautsl. JIuneiuarsie bubmorexa LHOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenune bubnuorexa [JOK
CHEKTPOB HUCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHUIbI bubnuorexa LIOK
g a https://m.edsoo.ru/ff0c1672
82 CrpoeHue aToOMHOTO sipa. bubmuotexa [JOK
Hyknonnas moxaens https://m.edsoo.ru/ff0c18ac
PagnoaktuBHBIE TpEBpaLICHHUS. bu6mmoreka [IOK
83
N3oTomnet https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubmuorexa [JOK
"PagnoakTrBHBIE NpeBpalieHUs" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monmypacnazna
Ypok-koHpepeHIus
86 "Ppa I/IoaK”?IiIBII)-IBI: W3JIy4CHUS B bubmmorexa [IOK
5 i " https://m.edsoo.ru/ff0c2126
MpUpOie, MEAUIIMHE, TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 C(le paHeHII:;I 3au51 OBOTO U bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHUCE
88 DHeprusi CBA3U aTOMHBIX SIIEp. bubnnoreka [JOK
CBs13p Maccel U DPHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pewrenne 3agau o reme "AnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus ep. bubnuorexa [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Wcrounnku sHepruu CosHIA U
3BE3 ]

https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepuas
sHepreTuka. JleicrBus
PaaMoOaKTUBHBIX U3ITy4EeHUH Ha
YKUBbIE OPraHU3MblI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTPOMarHuTHOE MoJIe.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBsie sBiaeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas paborta o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbIe siBIeHUS"

IToBTOpEeHUe U 00001IeHNEe cOlep:KAHUA Kypca pu3uku 3a 7-9 kiacc — 9 4.

94

[ToBTOpEeHME, 060OIICHNE.
JlaGopaTopHbie pabOTHI IO KypCy 1 1
"BzaumoaeiictBue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6oomenue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 337124 1
o teme "TemnoBsie nmpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX M KaUYECTBEHHBIX 337124
mo teme "KIIJI TermmoBeix
nBuraresnei”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 1
o teme "KIIJI anexTpoycTtaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0IIeHNE.

bubmuoreka [JOK

98 JIa6b 5] 1 1
| abOPATOPHRIC pd ()"TH R at https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SABJIICHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTAMU 110 TeMe "3aKOHbBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/Iﬂ B MCXAaHUKC
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "Kosebanus u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 110 TeMe "CBETOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcraMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIEI'O

OBPA30OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHUA IO OMHMCAHUIO MX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MUYECKUX SIBICHUH B
OKPYKaIOIlleM MUPE, B TOM 4HcIIe PU3NYECKUE SIBICHUS B IPUPOJIE,
P 3TOM TMEPEBOJUTH MPAKTHYECKYI 3aJadyy B Yy4eOHYIO,
BBIJICNISITh  CYILIECTBEHHBbIE CBOICTBA (MPU3HAKHM) (UINYECKUX

SIBJICHUU

1.4

OTIMCBHIBATh H3Y4YEHHBIE CBOWCTBA Tel W (DU3WYECKUE SIBICHUS,
UCIONIB3YS (PU3MYECKHE BEIUYMHBI, MPH OMHCAHWU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U EAUHULBI (PU3NYECKUX BEJIMYMH, HaXOJUTh
(GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (QHU3UYECKYI0 BEIMYHUHY C
OPYTMMHU  BEIMYMHAMH,  CTPOUTh  IpadUKH  HM3YYEHHBIX

3aBHCHUMOCTEH (bI/I3I/I‘IeCKI/IX BCJIIMYHH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (1)I/I3I/I‘IGCKI/Ie SABJICHUSA U TPOLECCEHI,
HCIIOJIB3Yyd H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3alliMCbIBaTb €0 MAaTCMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATH (pu3HUECKHE SABJICHHS, IPOLECCHI U CBOIMCTBA TEll, B TOM
quciae W B KOHTEKCTE€ CHUTyalUd NPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISABJIATb IPUYUMHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHne u3 1 — 2 JOrMuYecKux IaroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBOICTBa (pu3nMyecKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTb paC‘léTHLIe 3aaa4u B 1-2 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCIIMYHMHBI. Ha OCHOBC

aHaJIn3a  yCJIOBUA  3aJla4yu 3alMUCBIBATh  KPATKOC  YCJIOBHUC,




MOJICTABIIATh (DPU3UYECKHE BETUYMHBI B (POPMYJBl M TPOBOAUTH
pacu€Thl, HAaXOAWTh CIIPABOYHbBIC JaHHBIC, HEOOXOIUMBIC IS
peumieHus  3a1ad, OLEHHUBATh PEATMCTUYHOCTb  IIOJIyYEHHOMU

(bU3HUECKON BEITMUNHBI

1.8

pacrno3HaBaTh MpoOIEMbl, KOTOPbIE MOKHO PELIMTh IPU MOMOIIU
(i)mnqecxnx METOOOB, B OIIMCAHHH HCCICIOBAaHHA BbIACIATH
IpoBepsieMOE  MpEAIoyioKeHue  (TUIoTe3y), pas3inyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yiibTaT, HAXOJUTH OLINOKH B

XO0J€ OIlbITa, A€JaThb BBIBOJLI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUW WA
¢dbuzudyeckux  CBOMCTB  Tell:  (GOPMYJIUPOBATH  MPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOUpaTh YCTAaHOBKY W3  MPEIOKEHHOTO

000py/I0BaHus, 3alMChIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C MCIOJIb30BAaHUEM AHAJIOTOBBIX U
uudpoBbIX MPUOOPOB, 3aUCHIBATH MOKa3aHUs MPUOOPOB C yUETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTHh HWCCJICOBAHWE 3aBUCUMOCTH OJHOW (U3MUECKOU
BEJIMYMHBI OT JPYrOM C HCIOJIB30BAHMEM TPSIMBIX H3MEPEHUH,
y4acTBOBAaTh B IUIAHUPOBAHUW Y4€OHOTO HCCIEAOBaHUS, COOMpATh
YCTAaHOBKY M BBINIOJHATH HW3MEPEHUSA, CICAyS TNPEII0KCHHOMY
mwiaHy, (GUKCHUPOBAaTh pE3YIbTaThl IOJYYCHHOW 3aBUCHMOCTH
(bM3UYECKUX BEJIMYUH B BUJC MPEIIOKCHHBIX TAOIHI] U TPa(UKOB,

JACJIaTh BbIBOABI 110 PE3yjIbTaTaM HUCCICO0OBaHNA

1.12

IIPOBOAUTHL KOCBCHHBLIC M3MEPCHUA (1)I/ISI/II'ICCKI/IX BCJIIMYHH, CICOYs
HpeﬂHOH(eHHOﬁ HHCTPYKOUH: TIPpHU  BBINIOJHCHUHA I/ISMCpCHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC

WCKOMOM BEIUYUHBI

1.13

CO6J'IIO,Z[aTL IIpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb INPHUHIUIIBI JeNCTBUA HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTepru30BaTb IMPUHIUIIBL JIeHCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBIO HMX OITMCAaHUA,
HCIIOJIb3yd 3HAHUA O CBOMCTBAxX (1)I/ISI/I‘IGCKI/IX SBICHUHA U

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

NPUBOAUTH MpPUMEpPHl (HAXOAUTH HWHPOPMALUIO O TpUMepax)




MPAKTUYECKOTO  HUCMOJBb30BaHUS  (U3MYECKUX  3HAHUH B
MOBCETHEBHOM JKM3HM s oOecrieueHus: O€30MacHOCTH TpHU
oOpameHnn ¢ mnpubOpaMM W TEXHHYECKUMH YCTpPOICTBaMH,
COXPAaHEHHUS 3/10pOBbS U COOJIOACHUS HOPM 3SKOJIOIMYECKOI0

MIOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(opMaimu B cetu MHTEpHET
B COOTBETCTBHM C 3aJlaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUW U IIYTEM CPaBHEHHMs Pa3jIUYHBIX UCTOYHHUKOB
BBIICINATh MH(OPMALNIO, KOTOpas SIBJISETCS MPOTHBOPEUNUBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

WCIIOJIb30BAaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUA HAy4dHO
MONYJISIPHYIO JIUTEPATYPy (PU3NYECKOTO COJIEp>KaHUs, CIPAaBOYHBIE
Marepuainbl, pecypcsl cetu VHTepHeT, BianeTb NpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl UHGOPMALUU U3

OJIHOW 3HAKOBOM CHCTEMBI B JIPYI'yIO

1.18

co31aBaTh COOCTBEHHEIE KpaTKue IINCBMCHHBIC u YCTHBIC
cooOmieHnss Ha OCHOBE 2 — 3 HCTOYHHKOB HWH(OpMaImu
(bu3MYecKOro coJiep>KaHus, B TOM YHCIIe MyOJIUYHO JIeNaTh KpaTKue
COOOIIIEHUS O pe3yIbTaTax MPOEKTOB WM Y4EOHBIX HCCIEI0BAHUMN,
NpA HTOM TPaMOTHO MCHOJIb30BATh W3YYEHHBIN MOHITHUHHBIN
anmapar  Kypca  (GU3MKH,  CONpPOBOXKIATb  BBICTYIUICHHE

npe3eHTalue

1.19

IpU  BBIMOJHEHUU  YYEOHBIX TPOEKTOB M  HCCISIOBaHUMN
pacmpenenaTb OO0sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C
IIOCTABJIEHHBIMM 3a7adyaMM, CJIEIWThL 3a BBIIIOJHEHHEM IIIaHa
IEWCTBUH, aJeKBaTHO OIEHMBAaTh COOCTBEHHBLI BKJIag B
EeITEIbHOCTD TPYIIIIHI, BBICTpPanBaTh KOMMYHUKaTUBHOE

BSaHMOﬂeﬁCTBHC, YUYUTBIBASI MHCHUC OKPYKAOIINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

Pa3jiniaTth ABJICHUA IO ONMHMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC




1.3

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKUX SBJICHUN B
OKpYIKAloIlleM MHUpE, B TOM YUCIie (U3UIECKUE SIBICHUS B IIPHPO/IE,
OpU STOM TMEPEeBOAUTh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOWCTBAa (NPU3HAKH) (UIUIECKUX

SIBIICHUN

1.4

OTMCBHIBATH W3yYCHHBIC CBOWCTBA TEN M (U3UUECKUE SIBICHUS,
UCTIONB3YS (PU3MYECKHE BEIWYHMHBI, TpPU ONHCAHUHM MPABUIBHO
TPaKTOBaTh  (DU3WYECKUH CMBICI  HCIIOJB3YEMBIX  BEJIMYHH,
0003HAaYeHUs] U EAUHULBI (PU3NYECKUX BEIMYMH, HaXOAUTh
(GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (QU3UYECKYI0 BEIMYHUHY C
JPYTMMU  BEIWYMHAMH,  CTPOUTh  TIpadUKM  M3YYEHHBIX

3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHHS U MTPOIIECCHI,
WCMOJIb3ysl W3YyYEHHBIE 3aKOHBI, MPH 3TOM J1aBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aMHCHIBATh €ro MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

0OBICHATH (PU3HUECKHUE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTYaI[Ui MPAKTUKO-OPHUEHTHPOBAHHOTO XapakKTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE
3 1 — 2 jormyeckux miaroB ¢ momompio 1 — 2 u3ydeHHBIX
CBOWCTBa (U3MUYECKHX SBJICHWH, (U3MUYECKHMX 3aKOHAa WJIH

3aKOHOMCEPHOCTH

1.7

peuath pacy€THbIe 3a1auu B 2 — 3 ACWCTBUSI, UCIIONb3YS 3aKOHBI U
(dbopmMynbl, cBs3bIBarOIIME (U3MYECKHUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJ]aud 3allMChIBaTh KPATKOE YCJIOBUE, BBISBIIATH
HEJIOCTAaTOK JAaHHBIX JIS PEUICHHs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U
(hopmyIbl, HEOOXOAUMBIE IJIsl €€ pelIeHus, MPOBOJUTh PAcU€Thl U
CpaBHHMBAaTh TOJY4YEHHOE 3HAa4YeHHE (PU3MUECKON BEIMYUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpOGJ’ICMH, KOTOPBIC MOKHO PCUINTH NpPU IMOMOIIN
(I)I/BI/I‘IGCKI/IX MCTOAOB, HUCIOJIB3ysd OIMCAHUC HCCICAOBAHUA,
BBIACIIATD IMpoOBEPSACMOC IMMPEAIIOJIOKCHUC, OIICHUBAThb
IMPaBUJIIBHOCTL  IOpAAKa IMPOBCACHHUA HCCICAOBAHUA, [€JIATh

BBIBOJAbI

1.9

OpOBOAUTH OIIBITHI IO Ha6J'IIOIICHI/IIO (I)I/I3I/I‘-ICCI(I/IX SIBJIGHUH WU




(¢u3nyueckux  CBOWCTB Ted: (OPMYIHPOBATH  IPOBEPSiEMbIC
MIPENIOJIOKEHHS, COOUpaTh YCTAaHOBKY W3  MPEIIOKEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE MPAMBIC U3MEPCHHA C HCIIOJIb30BAHUCM aHaJIOTOBBIX
npubOpoB H JAaTYMKOB (PU3MUECKUX BEIUYMH, CPABHHUBATH
pe3ynbTaThl M3MEpPEHUM C Y4YETOM 3aJaHHOM  aOCOJIFOTHOU

MOIPEIIHOCTH

1.11

MPOBOJIUTHh HUCCJIEJOBAHHE 3aBUCUMOCTH OJHOU (U3NUECKOU
BEJIMYMHBI OT JIPYrOM C MCHOJIb30BAHUEM TMPSIMBIX H3MEPECHHI:
IJIAHUPOBATh MCCIIEIOBaHNE, COOMpPATh YCTAHOBKY W BBITIOJHATH
M3MEpEeHUs, Clenys NpeMIoKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TAOIUIL U TPAPHUKOB,

ACJIaTh BBIBOABI 11O PE3yjIbTaTaM HUCCICAO0OBaHMA

1.12

MIPOBOJUTH  KOCBEHHbIE M3MEpeHUsi (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEeHHus, coOuparb  SKCIEPUMEHTAJIbHYIO
YCTAaHOBKY, CHEAyd NPEIJ0KEHHOW WHCTPYKIHMH, W BBIUYHCIATH

3HA4YCHUEC BCIINYNHBI

1.13

coOmoaTh TpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3Y4EHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OMHUCAHUS, HUCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKUX SBICHUH U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMCPHOCTHU

1.15

pacCiio3HaBaTb IIPOCTHIC TCXHHYCCKHEC YCTPOﬁCTBa u
H3MCPUTCIIbHBIC l'IpI/I60pr o CxXeMaM " CXCMATHYHBIM PUCYHKaM,
COCTAaBJIATb CXCMbI JJICKTPHYCCKUX ueneﬁ C IIOCJICA0BATCIIbHBIM U
IapajieJIbHbIM COCIUHCHHUEM J3JICMCHTOB, pa3jindasa YCJIIOBHBIC

0003HAYEHH DIIEMEHTOB QJIICKTPUYICCKUX ueneﬁ

1.16

OPUBOJIUTH MNpHUMEPHl (HAXOAUTh HWHGOPMALMIO O MpHUMeEpax)
NPAKTHYECKOTO  HCIMOJIb30BaHMS  (U3MYECKHMX  3HAaHUM B
MOBCEIHEBHON KM3HU s olecnedeHus O€30MacHOCTH TpH
oOpalieHUd ¢ mnpudOpaMH ¥ TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKpYKarolleil cpeje

1.17

OCYIICCTBJIATL IMOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-IGCKOTO COZACPIKaHUA B




cetu MHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUM M IIYTEM
CpaBHEHUs JOTIOJIHUTENBHBIX HUCTOYHHUKOB BBIJICIIATH
nHpOpMAINIO, KOTOpasi SBJSIETCS HPOTHBOPEYMBON MM MOXKET

OBbITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU BBIIOJIHEHUM Y4E€OHBIX 3aJaHUN Hay4yHO-
HOMYJSIPHYIO JTUTEPATypy (PU3UYECKOTO COJEepKAHUs, CIIPABOYHBIC
Marepuansl, pecypcbl cetu HHTepHeT; BiageTte npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, TNpeoOpazoBaHust HHDOpMAIUH U3

OJIHOY 3HAKOBOM CUCTEMBI B JIPYT'yIO

1.19

CO3/1aBaThb COOCTBEHHBIE THUCHMEHHBIE M KpaTKHE YCTHBIC
cooOrieHus, 06006mas uHGOPMAINIO U3 HECKOJIBKUX HCTOUYHUKOB
(bUBUYECKOTO COJZIEpKaHMs, B TOM YHCIIC IMYOJUYHO MPEICTaBISATh
pe3yJabTaThl MPOEKTHOW WM MCCIEA0BATEIICKON AESATEIbHOCTH,
MpA HTOM TPaMOTHO HCHOJb30BATh W3YYEHHBIM MOHSITHUHHBIN
anmapaT  Kypca  (GU3WKHA,  CONPOBOXKIATh  BBICTYIUICHHE

Npe3eHTaluen

1.20

NpH  BBINIOJJHEHUH  YYEOHBIX TMPOEKTOB M  HMCCICIOBAHHN
(bMBUYECKUX TIPOIIECCOB PACTPENCNIATh OOS3aHHOCTH B TPYIINIE B
COOTBETCTBUU C TIOCTAaBJICHHBIMU  3aJa4aMH, CJICOUTh 32
BBITIOJTHEHUEM TUTaHA EHCTBUN M KOPPEKTUPOBATH €0, alIeKBaTHO
OIICHUBATh COOCTBEHHBI BKJIAJ B JIEATCIBHOCTh TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, IPOSIBIISS

TOTOBHOCTbB pa3pCilaTb KOH(bJ'II/IKTBI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCITOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pa3in4aThb SABJICHHUA 110 OMMMCAHUIO UX XapPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacCiio3HaBaTb MPOABJICHUC H3YUCHHBIX (I)I/BI/I‘{eCKI/IX SIBICHUH B
OKpYyKaromemM MHUpe, B TOM YHUCJIC (1)1/131/111601(1/16 SABJICHUS B IpUPOJC,
IIpu 3TOM TNEPCBOAUTH MPAKTUYCCKYHO 3aJady B yqe6Hy10,
BBIICIATh CYHICCTBCHHBIC CBOMCTBaA (HpI/ISHaKI/I) (bI/I3I/II‘IeCKI/IX

SIBIICHUN




1.4

OTHCBHIBATH W3YyYCHHBIC CBOWCTBA Te€N M (U3UUECKUE SBICHUS,
UCTONB3ysl (pU3MUYECKHE BEJIWYHMHBI, NPU ONMHCAHUHM MPABUIBHO
TPaKTOBaTh  (PU3MYECKUH CMBICI  HCIIOJB3YEMbIX  BEJIMYHH,
o0O3HaueHWst W eIUHHUIB (U3WYECKHX BEJIMYWH, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3MUYECKYI0O BEIMYHMHY C
JIpPYTUMH  BEIMYMHAMH,  CTPOUTh  TrpaduKd  HM3YYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEITNYHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHHS U MIPOIIECCHI,
WCMOJIb3ysl W3YYEHHBIC 3aKOHBI, MPU 3TOM JaBaTh CIOBECHYIO
(bopMyTUPOBKY 3aKOHA M 3aMHCHIBAaTh €ro MaTeMaTH4YeCKOe

BBIpaXKEHUE

1.6

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOICTBA TEN, B TOM YHCIE U
B KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE
n3 2 — 3 JOTMYEeCKHX INaroB ¢ TOMOIIBI0 2 — 3 H3y4EeHHBIX
CBOMCTBAa (U3MYECKUX SBICHUHM, (QU3NUYECKHX 3aKOHAa WIH

3aKOHOMCPHOCTH

1.7

pemaTth pacu€THbIE 3a7a4yu (OMUparoNIuecs Ha CUCTeMy u3 2 — 3
yYpaBHEHHI), WCIONB3Ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBHS 3aJa4yd
3allUCHIBATh KPATKOE YCIOBUE, BBIABIATh HENOCTAMONIUE WITU
W30BITOYHBIE  JIAaHHBIC, BBHIOMpATh 3aKOHBI W (OPMYIIBL,
HEOOXOMMBIC ISl PEUICHUs, MPOBOJHUTH PAcUYEThl W OIICHUBATH

PEATUCTUYHOCTD IMOJIYYCHHOI'O 3HAUCHU A (bHSquCKOﬁ BCJIIMYHHBI

1.8

PacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIIWUTH IIPU ITOMOIIHU
(I)I/ISI/I‘ICCKI/IX MCTOHAOB, HCIHOJIb3ysd  OINHMCAHHUC  HCCICOOBAaHUA,
BBIJICIEITH ITPOBCPACMOC IMPCAIIOJIOKCHUEC, OLICHUBATL IIPAaBUJIBHOCTDH
IopsJiKa IIPOBCACHUA HCCIICAOBAaHMA, ACJ1aTb BBIBO/JbI,

HHTCPIIPECTUPOBATH PE3YJILTATHI Ha6J'II-O,I[eHI/II71 U OIIBITOB

1.9

IMPOBOAWTL OIIBITHI IO Ha6J'II-OI[eHI/II-O @mn%cxnx SIBIICHUH WA
(I)I/ISI/ILIGCKI/IX CBOMCTB TEJ: CaMOCTOSATEIBHO CO6I/IpaTB YCTAaHOBKY
13 U30BITOYHOTO Ha60pa 060py'I[OBaHI/I$I, OIIMCBIBATb XOJ OIIbITa "

€T0 pC3yJIbTAaTHhI, (bOpMy.]'IHpOBaTB BBIBObI

1.10

OpoOBOAUTH IIPU HCOGXOI[I/IMOCTI/I CCPUI0 TMPAMBIX H3MepeHHﬁ,

onpeacisid CpeaAHECE 3HAYCHUC H3MCpHCMOﬁ BCJIMYMHBI (q)OKYCHOC




paccTosiHie COOMpAIOIIel JIMH3bI), 000CHOBBIBATH BBIOOP CIIOCOOA

u3MepeHus (M3MepUTENLHOrO Ipudopa)

1.11

MPOBOJIUTH HMCCIIEOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM IIPSAAMBIX U3MEPEHUI: IJIaHUPOBATH
UCCIIEJOBAHHUE, CaMOCTOSITEJIEHO cobupartb YCTaHOBKY,
(UKCHPOBATh PE3yIbTATHI MOTYYCHHON 3aBUCUMOCTH (PHU3UICCKUX
BEJIMYMH B BuAe TaOnMUM rpapuKoB, JAejaTb BbIBOJBI IO

pe3ysibTaTaM UCCIIEOBaHUs

1.12

MPOBOJUTh  KOCBEHHbIE M3MEpEHUs (UBNYECKUX  BEIMYMH:
IUIAaHUPOBaTh ~ W3MEpPEHHUs, colOuparb  AKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBINIOJHATh W3MEPEHHUs, CIEAys MPEUI0KEHHON
WHCTPYKLMHU, BBIYUCIATh 3HAUEHHE BEJIUYMHBI U aHAJIU3UPOBATH
MOJYyYEHHBIE PE3YyNbTaThl € YYETOM 33JlaHHOM MOTPEIIHOCTH

W3MEpEeHu N

1.13

coOnroAaTh TMpaBWiia TEXHUKHU O€30MacHOCTH Mpu paboTe ¢

71a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3nuyaTh OCHOBHbBIE MPU3HAKU U3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOUYECUHBIH
HCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, [JIJaHEeTapHas MOJIENb aToMa,

HYKJIOHHas MOJCJIb aTOMHOTIO Aapa

1.15

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3Y4EHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OINUCAHUS, UCIOJIB3YS
3HaHMSI O CBOMCTBAaX (PU3UYECKUX SBICHUH U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI MW CXCMATUYHBIC PUCYHKH HM3YYCHHBIX
TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIBbHBIX HpI/I60pOB n
TEXHOJIOTHYCCKUX ITPOLECCOB IIPU PCIICHUN y‘le6HO'HpaKTI/I‘ICCKI/IX
3a1a4, OIITHYCCKUC CXCMbl I ITOCTPOCHHA H306pa)KeHHﬁ B

IIJIOCKOM 3C€PKaJIC U CO6I/IpaIOH_ICI71 JIMH3C

1.17

NPUBOAUTH TpPUMEPHl (HAXOAUTh HHPOPMALHUIO O MpHUMEpax)
NPaKTUYECKOTO  MCIOJIb30BaHMs ~ (U3MYECKMX  3HAHMM B
MOBCEHEBHOM JKM3HU U1 oOecneueHHst OE€30MACHOCTH IPHU
oOpamieHMn ¢ npubOpaMM W TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMs 3JI0pOBbS U COOJIOACHUS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKpYKaroulel cpee




1.18

OCYILIECTBIISATh TOUCK WH(pOpManuu (U3NIECKOTO COJCPKAHUS B
cetn VIHTepHET, caMOCTOSATENBHO (POPMYIUPYS TOMCKOBBIN 3aMpoc,
HaxOJUTh IIYyTH ONPEIEICHUs JOCTOBEPHOCTH TOJYy4EHHOU
nH(POPMAIIMK HA OCHOBE MMEIONIUXCS 3HAHUN U JIOMOJHUTEIIBHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BAaTh IPU BBINOJHEHUU Y4E€OHBIX 3aJaHUN Hay4dHO-
HOMYJSIPHYIO JTUTEPATypy (PU3UUYECKOTO COJEepKAHUs, CIIPABOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biagerb npuEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MNpeoOpa3oBaHusl UHGOPMALUU U3

OJIHOM 3HAKOBOM CUCTEMBI B JIPYT'yIO

1.20

co3JaBaThb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHMSI Ha
OCHOBE MH(OpMalMKU U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOro
CoJIepKaHus, MyOJIMYHO MPEJCTABIATh PE3YIbTaThl IPOEKTHOM WK
HCCIEAOBATENbCKOM  ACSATENBHOCTH, MPU  ITOM  T'PaMOTHO
WCIIOJb30BATh HW3YYEHHBIM MOHATHWHBIA anmapar H3y4aeMoro
pa3zaena (pU3MKM U CONPOBOXKAATH BBICTYIUIEHUE INPE3CHTALUEH C

y4€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB

1.21

NpH  BBINIOJHEHWH  YY4€OHBIX TPOCKTOB W  HCCICIOBaHUN
(bMBUYECKUX TIPOIIECCOB PACTIPENCNIATh OOS3aHHOCTH B TPYIINIE B
COOTBETCTBMU C IIOCTAaBJICHHBIMH  3aJayaMH, CJICIUTh 32
BBITOJIHEHUEM TUIaHA JICHWCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHUBATh COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYIIIHI,
BBICTPaMBaTh KOMMYHHMKATUBHOE B3aMMOJCWUCTBUE, TPOSBISSL

TOTOBHOCTbB pa3pfilaTb KOH(bJ'II/IKTBI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUSA
pasaeiia 3JIEMECHTA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

®usuka — Hayka O nOpupoie. SIBIEHUS NPUPOJBI.
1.1 dusnyeckre SABJICHHSA. MEXaHWYSCKHE, TEIIJIOBEIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

®usnyeckue BeaMUUHBL. M3mepenue duznueckux
1.2 BenuunH. ®Pusnueckue npudopsl. [lorpemHocTts

M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHMI]

EcrecTBeHHOHAYUYHBIN METO]T TO3HAHUA:
13 HaOMIOZICHNWEe, TOCTaHOBKAa  HAYYHOTO  BOIPOCaA,

1 BBIJIBUOKCHUE THUIIOTE3, OKCICPUMCHT II0 IIPOBEPKE

THNOTE3, 00bICHEHNE HA0II0JaeMOr0 SABJICHUS

14 Onucanne (UBUYECKUX  SBJICHUM C  TTOMOIIBIO
MoJeen

[IpakTrueckue paboOTHI:

N3MepeHne pacCTOsTHUM.

L5 H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TeNa.
' Omnpenenenre pa3MepoB MalbIX TEl.

H3mepenune temnepatypsl Mpy MOMOIIHU KUJKOCTHOTO

TEPMOMETpa U JaTYUKa TEMIIEPATyPhl

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

CrtpoeHue BemecTBa: AaTOMbl M MOJEKYJbl, HX
2.1 pasmepbl.  OmBITBI, JOKAa3bIBAIOIIME JUCKPETHOE

CTPOCHHC BCUICCTBA

JlBmwxkenue wyactuy BemiectBa. CBsA3b  CKOPOCTH
2 2.2 JBUKEHMS YacTHIL] C TeMIeparypodl. bpoyHoBckoe

IBIOKeHue, T dy3us

23 BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U
OTTAJIKUBAHHC

Y ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHHUE Ta30B,
KHUAKOCTeH M TBEPABIX (KPUCTAUIMYECKHX) Tedl.




B3anmocCBs3b MEXK]ly CBOMCTBAMH BEIIECTB B Pa3HBIX

arpCraTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIIPHBIM

CTpPOCHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
Ounenka JguameTpa aromMa METOJOM psiioB  (C
UCTIOJIb30BaHueM (oTorpaduii).

2.6 OnpIThl 1O HAOMIONEHUIO TEMJIOBOTO PACHIMPEHUS

ra3os.
OnpiTbl 1O OOHapyXeHWIO  JEHCTBUS  CHJI

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocte. CpelHsss CKOPOCTh INPU HEPaAaBHOMEPHOM
' IBIDKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenune uHepuu. 3akoH UHEpLMHU. B3anmopaeiicteue
3.3 T KaK TPUYMHA W3MEHEHUS CKOPOCTH JIBYKCHUS
Ten. Macca kak Mepa HHEpTHOCTH Tella
34 [InotHOocTh  BemectBa.  CBA3B  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOACUCTBUS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroTeHUs U cwia TsKeCTH. Cuila TAKECTH
' Ha Apyrux miaHerax. Bec rena. Hesecomocth
38 Cuina tpenus. TpeHUe CKOJIbKEHUS U TPEHUE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue cuj, HampaBJIEHHBIX IO OJHOM MIPSIMOM.
. PaBHOzelicTBYO1IIAs CHIT
[IpakTnueckue pabOTHI:
3.10 OrnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHIKEHUS

(I_HapI/IKa B JKHMIAKOCTH, MOJCIIN JSJICKTPHUYICCKOIO

aBToMOOWNIST M Tak nanee). OmpeneneHue cpenHei




CKOPOCTH CKOJIBKEHHUS Opycka WIM IIapHKa [0
HAaKJIOHHON 1uiockocTH. OrmpeneneHue IUIOTHOCTH
TBEpAOTO  Tena.  OnbITbl,  JEMOHCTPUPYIOLIUE
3aBHCUMOCTDH pacTsDKeHHs (aedopMmariiu) Mpy>KHHBI
OT NPUJIOKEHHON cuibl. ONBITHI, 1EMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHUSI OT Beca Tella

U XapakTepa CONPHUKACAIOUINXCS [IOBEPXHOCTEH

dusnyeckne SIBJICHUS B Impupoac: NMpuMeEpPbl ABUIKCHUA

3.11 C pPa3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXUBOU
NpUpPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE
TexHnueckue yCTpOMCTBA: JUHAMOMET,
3.12
HOAIIUITHUKA

TABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

Hasnenue tBEpmoro Tema. CrocoObl yMEHBINIEHUS U

41 YBEIIMYCHUS JTaBIICHUS
42 JlaBnenne ra3za. 3aBUCHMOCTh JaBJICHHS Tras3a OT
' 00bEMa, TeMIepaTypbl
43 [lepenaua naBiaeHus TBEPABIMU TEIAMH, KUIKOCTIMH
' u razamu. 3akoH Ilackas. [THeBMaTHYeCKHE MaITMHBI
3aBUCHMOCTh JIaBJICHHSI KUIAKOCTH OT TJIYOWHBI.
4.4 ['mapocTaTuveckuii  mapajokc. CooOmaroruecs
cocynsl. ['mapaBnudeckre MeXaHU3Mbl
Atmochepa 3emmnm u  arMochepHOEe JaBICHUE.
[Ipu4uHBI  CYIIIECTBOBAHHUS BO3AYIIHOW 000JOYKH
4.5 3emuIH. OmnbIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOTO IaBJICHHUS OT BBICOTHI HAJ YPOBHEM
MOps
r N3mepenue atmochepHoro aapneHus. [Ipubopsr mis
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelicTBue XHUIKOCTM M ra3a Ha NOTPYyKEHHOE B HUX
4.7 Teno. BelTankuparomas (apXumenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCMMOCTM Beca Telna B BOJAE OT
00béMa TOTPYKEHHOW B IKHAKOCTH YacTH TeJja.
Omnpenenenre BBITAIKUBAIOLIEH CUIIbI, JEUCTBYIOLIEH
Ha TeJo, IOIPYy:KEHHOE B KHUIAKOCTh. lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEN CHJIBI,
JICUCTBYIOLIEH HA TEJIO B JKUJKOCTH, OT MacChl Tela.
OnpIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
BBITAJIKUBAIOLIECHA CHJIBI, JEHUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00bEMa MOTrPYKEHHON B KHUIKOCTh
YyacTU Tela W OT  IUIOTHOCTH  KHUJKOCTH.
KonctpynpoBanue apeoMerpa Wi KOHCTPYMPOBAHHE

JIOJIKU U OTIpefiesIeHUe €€ Ipy30M0IbEMHOCTH

dusnueckue SIBJICHUSA B mpupoac: BJINSIHUEC

4.10 aTMOC(epHOro JaBjieHHUs Ha JKUBOM OpraHusM,
TJIaBaHUE PBIO
TexHuyeckne ycTpoHCTBa: COOOIIAIONIIMECS COCYIIBI,
a1l YCTPOMCTBO BOJIOMPOBOJA, THUIAPABIMYECKUNA Tpece,

MaHOMETp, OapoOMeETp, BBICOTOMED, TIOPITHEBON HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckasi pabora
5.2 MexaHnnyeckasi MOIIIHOCTb
£ 3 [IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAS
' IUTOCKOCTH. [IpaBuiio paBHOBecHs peryara
5.4 [Tpumenenne npaBuiia paBHOBECHUS pblyara K OJI0Ky
«3o0m0T0€  mpaBWIO»  MexaHUKU. Kosdduuumenrt
55 HOJIE3HOTO  JEWCTBHS ~ MeXaHW3MOB.  [IpocTteie
MEXaHU3MBI B OBITY ¥ TEXHHKE
£ 6 [loTeHumaneHast 5SHEpPruM Teja, MOAHATOTO HaJ
. 3eMnén
5.7 Kunernueckas sHeprus
£ g [TonHas MexaHuueckast 3HEprus. 3aKOH U3MEHEHUS U
. COXpaHEHMS MEXaHUYECKOH 3Hepruu
5.9 [IpakTuyeckue paboOTHI:




Omnpenenenue  pabOTBl  CHJIBI  TPEHUS  TpHU
PaBHOMEpPHOM JBHXXEHUHU TeJla II0 TOPU30HTAIBHOMU
nosepxHoctu. HMcecaenoBanue yCiIOBUN pPaBHOBECHS
ppruara. M3mepenune KII/J| HakIOHHOW IUIOCKOCTH.

N3ydyeHnne 3akoHa  COXpaHEHUS  MEXaHUYECKOMU

SHEPrUu
dusnyeckue SBICHUS B TPHPOJC: PhIYArdm B Tele
5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, MOJABWKHBIA H
5.11 HENOJBIOKHEIA ~ OJIOKHM, HAKJIOHHAsA  IIJIOCKOCTb,
MPOCTHIC MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKON
61 TEOpUU CTPOCHUS BemiecTBa. Macca H  pa3Mmepbl
' MosieKyll.  OmbIThI, TMOATBEPKAAIOLIUE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO
6.2 CcOCTOsIHMI BemecTBa. Kpucrammueckue u aMopgHbIe
Tena
OObsicCHEHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX
° 6.3 TeN Ha OCHOBE TIOJIOKCHUI
MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.4 CMauuBaHue U KanUISIPHbBIC SIBJICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
6.6 Temnepatypa. CBsi3b Temmeparypbl CO CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
Buytpennss  sHeprus.  CnocoObl  U3MEHEHHS
6.7 BHYTPEHHEH PHEpPruM: TEIUionepenavya U COBEpIICHHE
paboThI




Buast TEeIJIoNepeIaun: TEIUIONPOBOAHOCTb,

o8 KOHBEKIIHSI, U3ITy4CHHE
KomngecTtBo TemnoTel. YIenbHAs  TEINIOEMKOCTH
6.9
BEIECTBA
TeriooOMeH M TEIJIOBOE paBHOBECUE. YpaBHEHHE
6.10
TEIJIOBOro OajaHca
511 [lnaBneHne W  OTBEpJACBAHUEC  KPUCTALTHICCKUAX
. BEIIECTB. Y IeJIbHAs TSIIOTA IUIABJICHHUS
[TapooOpazoBanue u koHaeHcauus. Vcnapenue.
6.12 Kunenue. VYaenpHas Temora mapooOpa3oBaHMUs.
' 3aBHCUMOCTD TEeMITepaTypbl KHUITCHHS oT
aTMOC(hepHOTO JTaBJICHHS
6.13 Bnaxxnocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpunnuner  paGoTer  TemmoBbix nBurareneit  KIT/]
6.15 TEIUIOBOTO ABUTATENS. TeIUIOBbIE IBUTATENN U 3aIHTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS H TPEBPAIICHHUS DSHEPTUU B
6.16
TEIJIOBBIX ITPOIIeccax
[IpakTrueckue paboOTHI:
OnpiTel MO OOHAPYKEHHIO  JCHCTBHUSA CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
ONBITEI MO BBIPANTMBAHUIO KPUCTAUIOB TOBAPCHHOM
COJIM MJTU caxapa.
OnpITel TIO HAONIOACHHWIO TEIUIOBOTO PACIIUPEHUS
6.17 ra3oB, KUIAKOCTEH M TBEPBIX TEJ.

Onpez[eneHI/Ie JAaBJICHUSA BO3J1yXa B OaytoHe mimpuna.
OHBITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL HaBJICHUA
BO31yXa OT €TI0 o0béMa wu HarpeBaHud WA
OXJIAXKJICHHUA.

HpOBepKa TUIIOTE3bl JTUHEHHON 3aBHUCHMOCTH JIMHBI

CTOJI0MKA KHUAKOCTHU B TepMOMeTpI/I‘leCKOI\/'I TPY6KC oT




TeMIEpaTyphl.
Habmoienne n3MeHeHnsl BHYTPEHHEW YHEPrUU Tella B
pe3ylbTaTe Teronepeadn U padoThl BHEIIHUX CHIL.
UccnenoBanme SIBIICHUS TemI000MeHa npu
CMEIIMBAHUM XOJOAHOM U TOPAYEH BOJIBI.
OrnpezneneHne KOJMMYECTBA TEIUIOTHI, TMOJYYEHHOTO
BOJIOH MPH TEINIOOOMEHE C HArPEThIM METAJUTHICCKUM
HWIAHAPOM.

Ornpenenenue yaelIbHOM TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npouecca ucnapeHus.

Ornpenenenre OTHOCUTEIBHON BIAYKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEIJIOTHI IJIaBICHUS JIb/IA.

6.18

du3nyecKue SBJIEHUS B NPUPOJE: MOBEPXHOCTHOE
HaTsOKCHHUE W KAIIWUJIAPHBIC ABJICHHA B IIPHPOAC,
KpUCTaUIbl B mpupone, wu3nydenne CouHIa,
3aMep3aHue BOJI0OEMOB, MOPCKHE OpH3bI; 00Opa3oBaHue

pOCHI, TyMaHa, HHEsl, CHeTa.

6.19

TexHuueckue yCTpPOMCTBA: KaNMWJUISIPbL, MPUMEPHI
UCIOJIb30BaHUS KpHUCTAJIJIOB, KUJKOCTHBIH
TEPMOMETp, AATYUK TEeMIIEpaTypbl, TEPMOC, CHCTEMaA
OTOIUICHUS ~ JOMOB, THIPOMETpPBI, ICHUXPOMETD,

napoBas TypOvHa, ABUTaTelb BHYTPEHHETO CrOpaHHUsL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMS

7.1

:‘)HGKTpI/ISaLII/ISI TCII. HBa poaa SJICKTPHUUCCKUX 3apsA10B

7.2

BzaumopeiictBue 3apspbkeHHbIX Tell. 3akoH Kynona
(3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apsSKCHHBIX TEI

OT BCJIMYMHBI 3apsSI0B U pACCTOAHUA MCKIAY TeJ'IaMI/I)

7.3

DneKTpuIecKoe ToJIe. Hanpspxénnocts
JJIEKTPUYECKOTO moji. [IpuHmMm  cynepno3unuu

ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4

Hocurenn QJICKTPUYCCKUX 3apAaa0B. QHCMCHTapHBII‘/’I
BHGKTpI/I‘-IeCKI/Iﬁ 3apsn. CTpOCHI/IC aToMa. HpOBO,Z[HI/IKI/I

" JUDJICKTPUKU




7.5

3aKkoH COXpaHCHUS JJICKTPHUYCCKOIO 3apsaa

OneKTpuuecKuii  TOK. YCIIOBUS  CYLIECTBOBAHMS

7.6

IIEKTPUUECKOTO TOKa. VICTOUHHUKHM OCTOSIHHOTO TOKa

JleficTBUsL ~ DJIEKTPUYECKOrO0  ToKa  (TEIJIOBOE,
7.7 XMMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHM TOK B

KUJKOCTSX U razax

g Onexkrpuueckas Lenb. Cuna Toka. DJIEKTPUUECKOE

7.

HaIpsKEHNE

9 ConpoTHuBieHNE MPOBOJHUKA. VYaenvHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu

[TocnenoBatenbHOe W MapajuIeIbHOE COCAMHEHHE
7.11

MIPOBOTHUKOB

PaGota M MOITHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNIEKTPUUYECKUE TETTH U TTOTPEOUTETN AIICKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHMe

[TocTostHHBIE MarHuThl. B3anmoielicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarauTtHOoe moje. MarHuTHoe mojie 3eMJIM U €ro
7.15

3HAYCHME JJIs KU3HU Ha 3emiie

OnbiT Opcrega. MarHuTHOE MOJI€ BIEKTPUYECKOTO
7.16

ToKa. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE

JleficTBe MarHUTHOTO MOJISI HA MPOBOJAHHUK C TOKOM.

DIEeKTpOoABUTATEND MIOCTOSIHHOTO TOKA.
7.17

Hcnonp3oBaHue 3JIEKTPOJBUraTeiaeii B TEXHHUYECKUX

YCTPOMCTBAX U HA TPAHCHOPTE

Onbitel ®apages.  SIBieHHe  SIEKTPOMArHUTHOM
7.18

uHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. Crioco0sl MOJTYy4eHUS
7.19 IEKTPUYECKOM  DHEPrUM.  DJEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEPIrun




7.20

[IpakTuyeckue pabOTHI:

OneiTel MO  HAOMIOACHWIO  DJICKTPHU3AIMM  TEJ
WHYKIIUEH U TIPU CONPUKOCHOBEHUH.

HccnenoBanue nIeHCTBUS DJIEKTPUYECKOTO MOJSA HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka ® mpoBepKa pabOTHI JJIEKTPUYCCKON IICTTH
MOCTOSTHHOTO TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.
UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO
yepe3 pe3ucTop, OT CONPOTUBIIEHUS pe3UcTOopa U
HaIpsDKEHUS Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
AIEKTPUIECKOTO COTIPOTUBIICHUS MPOBOJHHUKA OT €T0
JUTHHBI, TIIOTIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUI TpU
MIOCJIEIOBATEILHOM COEIUHEHUN JIBYX PE3UCTOPOB.
[IpoBepka mpaBmna aasg  CHJIbl  TOKa  IIpHU
napajuieIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenne  paboOThl  DIEKTPUUECKOTO  TOKa,
uaymero 4depes pesucrop. OnpeneneHue MOIIHOCTH
3JEKTPUYECKOTO TOKa, BBIIEISAEMONM Ha PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, HAYLIETO
yepe3  JIaMIOYKy, OT HampsbDKeHUsT Ha  Hel.
Onpenenenue KIIJ[ narpeBarens. WccinenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI MOCTOSIHHBIX MarHUTOB.
N3yueHne MarHuTHOro MOJsl MOCTOSIHHBIX MarHUTOB
npu ux oObeAMHEHUU U pazjaeneHuu. MccienoBanue
JEUCTBUSI DIIEKTPUUECKOTO TOKAa HAa MAarHUTHYIO
cTpeniky. OmnbIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
CUJIbl B3aUMOJEUCTBUS KAaTyIIKM C TOKOM M MarHura
OT CWJIbl TOKa W HAMNpaBJIEHUs TOKa B KaTylIKe.

I/I3yquI/Ie JIECTBHUS MarHUTHOTO MOJISA Ha MMPOBOJHHUK




¢ TtokoM. KoHcTpynpoBaHue M HU3y4eHHE pabOTHI
3JEKTPOABUTATEIS. Hsmepenne KITA
AJIEKTPOJIBUraTeNIbHON  yCTaHOBKM.  ONBITBI 110
HCCIIEI0BAHUIO SIBJICHUS AJIIEKTPOMArHUTHOM
WHAYKIIUU: HCCIICAOBAHUC W3MEHEHUH 3HA4YeHUSI U

HaIlTpaBJICHHUA WHAYKIIMOHHOI'O TOKa

®usnyeckue SBICHUS B NPHUPOJAE: DICKTPUUECKUE

SABJICHHUA B aTMOC(bepe, QJICKTPUYECCTBO  KMBBIX

7.21 OpraHU3MOB, MarHMUTHOE TMoje 3emJid, Jpeud
MIOJTIOCOB, POJIb MArHWTHOTO TIOJIS UL JKM3HH Ha
3emJie, MOJSIPHOE CUSIHUE
TexHr4ecKre yCTpOMCTBA: AMEKTPOCKOI, aMIIepMETD,
BOJIETMETP,  PEOCTaT, CUETYUK  DJIEKTPHUUECKOU
SHEPTHH, AIIEKTPOOCBETUTEIILHBIC puOOpHI,

7.22 HarpeBarejbHble  DJIEKTPONPHOOpPHl  (IIPUMEPHI),
UIEKTPUUECKHE IPEJOXPAHUTEIH, IEKTPOMArHuUT,
UIEKTPOJBUTaTeNIb IMOCTOSTHHOTO TOKa, TIeHepaTop
IIOCTOSIHHOTO TOKa

9 KJIACC
Kon Kon
[TpoBepsieMble IEMEHTHI COJIEpKAHUS
paszzaena 3JIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
81 MexaHuueckoe JBM)KeHHE. MaTepuaibHas TOUKa.
. Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKEHHUS
8.3 PaBHOMepHOE NpsAMOJIMHENHOE ABHKCHHE
8 HepaBHomepHoe IPSIMOJIMHEIHOE JIBIDKEHHE.

8.4 CpenHsii W MIHOBEHHass CKOpPOCTh Tella IpHU
HEpaBHOMEPHOM JIBUKEHUU

8.5 Yckopenue.  PaBHOYCKOpeHHOE — IIPSMOJIMHEWHOE

' JIBIDKEHUE
8.6 CBobOonHoe mageHue. OnbIThl [amues




PaBHOMEpHOE ABMKEHME 1O OKpYXHOCTU. llepnon u

8.7 gactoTa oOpamienus. JInHeltHas U yriaoBasi CKOPOCTH.
LenTpocTpeMUTEIbHOE YCKOPEHUE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeroTona
8.11 [IpuHIMI Cyneprno3uuu CHUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CcWIa TPEHHS CKOJBKEHHUS, CHIIA
' TPEHUS TIOKOSI, IPYTUe BUJIBI TPCHUS
8.14 Cuna TsDKECTH ¥ 3aKOH BCEMHPHOTO TSATOTECHUSI.
' YckopeHnue cBOOOTHOTO TMaIeHUS
8.15 JBuxenne tutaHer Bokpyr Comnna.  Ilepsas
' KOCMHYECKasi CKOpocTh. HeBecoMOCTh U meperpy3ku
PaBHOBecne MarepuanbHOM  TOYKH. AOCOJIOTHO
8.16 )
TBEPOE TEIO
8.17 PaBHOBecue TBEPIOro TEna C 3aKPEIUIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
Nmnynec Ttena. M3MmeHeHnue wummynbca. HMmynbe
8.18
CHJIBI
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTtuBHOE nBMKEHME
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PaGora cun Tsxkect, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboTh
873 [ToTennmaneHass »Heprus Tena, MOTHATOIO HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHas 3HEPIrUs CKATON NPYKUHBI
Kunetnueckass sHeprus. TeopemMa O KHHETHYECKOU
8.25
SHEepIrun
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUU
8.7 [IpakTyeckue paboOTHI:

OnpezneneHue  CpelHEd CKOPOCTH  CKOJIBKEHUS




Opycka WM JBIWKEHHUS IapUKa 10 HAKIOHHOU
wiockoctd. OnpenesieHne YCKOpeHus Tena Ipu
PaBHOYCKOPEHHOM  [BIKEHHH 10  HAKJIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM  JIBIDKCHMHM  0€3  HayaJbHOU
CKOPOCTH.

[IpoBepka rumnoTespl: €CiM IPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HaualbHOW CKOPOCTHU IYTHU OTHOCSTCS
KaK psaa HEYETHBIX Yuceii, TO COOTBCTCTBYIOLIUC
IMPOMEIKYTKH BPpEMCHU OJJTMHAKOBEIL.

HccnenoBanme  3aBUCMMOCTHM  CWJIBI  TpEHUS
CKOJIB’)KCHHA OT CHJIBI HOPMaJbHOro JaBJICHUA.
Onpenenenue kodDPuIMeHTa TPEHUS CKOJIBKCHUS.
Onpenenenne KECTKOCTH NpyKUHBL. OnpeneneHue
paboThl CUJIBI TPEHUS! MPU PaBHOMEPHOM JIBHKEHUU
Tena o TOPU30HTAILHON MOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH IIPU NMOABEME
rpy3a C  HCIOJB30BAHHEM  HEMOJBWKHOIO H

[IOJIBIKHOTO OJIOKOB

Odusnyeckue SABIEHUS B NPUPOJE: MPUIUBBI U

8.28 OTJMBEI, ABMKeHHe IIaHeT COJIHEUHOM CHCTEMBI,
PEaKTUBHOE JIBHYKEHUE JKUBBIX OPraHU3MOB
8.9 TexHUYeCKHEe yCTPOWCTBA: CHHJIOMETP, JaTYUKU

IIOJIOKCHHS, paCCTOSAHHA U YCKOPCHU A, PAKCThL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe JIBYDKEHUE. OcHoBHbIE
9.1 XapaKTEePUCTHUKNA  KOJICOAaHM: TIepHOJl, YacToTa,
aMIUTUTYAa
MareMathueckuii M IPYKUHHBIH ~ MAasTHHUKHU.
9.2 [IpeBpamienue  sHepruM  Opu  KoJeOaTeIbHOM
JIBYOKEHU U
93 3aryxaromue koiebanus. BeinyxieHHbIe KoneOaHus.
' Pesonanc
9.4 Mexanunueckiue BosHbL. (CBOICTBa MEXaHUYECKHX




BOJIH. [IpoponbHble WM momnepeuHble BOJIHBL JlJIMHA
BOJIHEI u CKOpOCTb eé pacrpocTpaHeHus.
Mexannueckue BOJIHBI B TBEPAOM Tene,

CEUCMUYECKNE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6

WnudpasByk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

OmpeneneHue 4YacToThl U TEpUojaa  KoJieOaHUU
MaTEeMaTUYEeCKOr0 MasTHHKA.

Ompenenenne 4YacTOThl U TEpUoaa  KoJieOaHUU
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TEepUOJa KoJieOaHUU
MOJBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TepUOJaa KoJieOaHUM
MPY>KUHHOTO MasTHHKa OT Macchl rpy3a. [Iposepka
HE3aBUCUMOCTH  TepHojia  KosebaHWi  Tpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpYyXUHBI. M3MepeHue ycKopeHUs CBOOOIHOTO

majcHus

9.8

duznyecKkue sIBICHUS B IPUPOJE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3eMJICTPACEHUE, CEHCMUYECKHE BOJIHBI,

IIYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBai 9XO0JIOT, HCIIOJb30BaHUC

yIbTpa3ByKa B OBbITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DNEeKTpOMarHUTHOE  Mojie.  DJIEKTPOMArHUTHBIC
' BOJIHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH
10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja csera. CKOpocTh cBeTa.
. BousHOBBIE CBOJICTBA CcBETa
[IpakTyeckue paboOTHI:
10.4 N3ydyeHne CBONCTB QJIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
10.5 dusnueckue SBICHUS B TNPHUpPOJE: OHOJOTMYECKOe




NEeWCTBUE  BHAUMOTO,  YIbTPa(uOIETOBOTO U

PEHTIE€HOBCKOI'O U3JIy4CHUI

10.6

TexHuueckue yCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMArnuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111

JlydyeBas monens cBeta. MicTouHuku cBeta

11.2

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA

11.3

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH

OTpa)XCHUsI CBETa

11.4

[Ipenomnenue cBeTa. 3akOH IPEIOMIIEHUS CBETA.

[ToHOE BHYTpEHHEE OTPAKEHHE CBETA

115

JIunza. Xox nydel B JIMH3E

11.6

Onrtuueckas cuctema (poroarnmapara, MUKPOCKOTMA U

TCIJICCKOIIa

11.7

I'ma3z kak onrtnueckas cucrema. bim3opykocts u

JaJIbHO30PKOCTH

11.8

Paznoxxenne Oemoro cBeta B crmekTp. OMBITH
Hprorona. CriokeHWe  CHEKTpPajdbHBIX  IIBETOB.

Hucnepcus cBeta

11.9

[TpakTrueckue pabOTHI:

HccrnenoBanue  3aBUCUMOCTH  yIJla  OTpa)KeHUs
CBETOBOTO JIy4a OT yIJia MaJeHHUs.

W3ydeHne XapaKTepUCTHK M300pa)KeHUs MpeaMeTa B
IUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH  yIila MPEIOMIICHUS
CBETOBOTO JIyuya OT YyIJla NaJeHUs Ha TpaHUle
«BO3YX — CTEKIIO.

[Tonyuenue n300paxeHnil ¢ MOMOIIBI0 COOMpArOIIeH
JIMH3BI.

Omnpenenenre (HOKYCHOTO PacCCTOSIHUS U ONMTUYECKOM
CHWJIBI COOMPAOIIEH JIMH3HI.

OnBITHI MO Pa3I0KEHUIO OEJIOTO CBETa B CHEKTP.
OnbITEl O BOCHPUATHIO LIBETA MPEAMETOB IpPHU UX

Ha6HIOIleHI/II/I 4Ccpe3 IBCTOBBLIC (I)I/IJ'IBTpBI




®duznueckue sBIeHUS B npupoje: 3armeHus CoiHua
11.10 u JlyHbl, 1BeTa Tel, ONTUYECKUE SBJICHUS B
atMocdepe (1Bet HeOa, pedpakius, pagayra, MUPax)
11 TexHuueckue  yCTpOMCTBA:  OYKH,  IIEPUCKOIL,
' (doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHU A
121 OmnbiTel Pezepdopna u ruranerapHas MOJACTb aToOMa.
' Monens aroma bopa
192 Hcnyckanue u noriomieHue ceera aromMmoM. KBaHTBHI.
' JInnelyaTele CIEKTPBI
12.3 PagnoaxktuBHOCTE. Anb(a, 6eTa- U raMMa-u3Iy4eHus
194 Crpoenue aroMHoro siapa. HykinoHHas wMozeinb
' aTOMHOTO sifpa. M3oTomnsl
125 PannoaktuBHBIE IIPEBPALLEHUS. [Tepuon
' MoJTypacnajaa aTOMHBIX siIep
126 SlnepHbie peakiuu. 3aKOHbI COXPaHEHHUS 3aps0BOTO
' ¥ MacCOBOTO YHCET
OHeprusi CBA3UM aTOMHBIX sijep. CBsi3b Macchl M
12.7
SHEpPruu
12
128 Peakuuu cuHTe3a u geneHus sanep. VcrouHuku
sHepruu CoJiHa U 3BE3]T
129 Snepnas o»HepreTuka. J[lelicTBUE paJaMOaKTUBHBIX
' U3ITyYEHHUH Ha )KUBBIE OPTraHU3MBI
[TpakTrueckue pabOTHI:
Habntoienne CHIIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUN YACTUILIBI
0 TOpMO3HOMY TTyTH (110 (hoTOrpadusim).
W3mepeHune paanoakTUBHOTO GoHA
@u3znyecKkue SBIECHHUA B IPUPOJE: €CTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 paZoakTUBHOE W3Iy4EHHE MPUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PAJMOAKTUBHBIX U3TYyYEHUN HA OPraHU3M
4eJI0BEKa




12.12

TexHuueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA3OBATEJBLHON ITPOIT'PAMMBI OCHOBHOT' O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonnmanme pomu (GU3UKK B HAy4YHOH KapTHHE  MHPa;
c(OPMHUPOBAHHOCTh 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOMN
CBSI3M ¥ TIO3HABAEMOCTH SIBJICHU MPHPOJIBI, O POJIA IKCIIEPUMEHTA
B (usuke, o cucremoobOpasyromiei posim (U3NKA B Pa3BUTHUU
€CTeCTBEHHBIX HAayK, TEXHHKH W TEXHOJOTHHA, 00 3BOJIOIHA
(bU3UYECKUX 3HAHUIM U UX POJIM B LIETIOCTHOW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJE POCCHUCKHX M 3apyOEKHBIX YIEHBIX-
GU3NKOB B pa3BUTHE HayKkd, OOBSCHEHHWE  TIPOIIECCOB

OKPYXKaIOIET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJOTHI

3HaHUs O BHWJAAaX Marepuu (BEIIECTBO M TOJIE), O JBMKEHUU Kak
croco0e CyIlecTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHON
TEOPUH CTPOCHUS BEIIECTBA, O (PU3NUECKOW CYIIHOCTH SIBJIICHUN
npupoAbl  (MEXaHMYECKHX, TEeIUJIOBBIX, OJJIEKTPOMAarHUTHBIX H
KBaHTOBBIX); YMEHHE pa3iInyaTh SBJIECHUS 10 ONHCAHUIO UX
XapaKTEepPHBIX CBOWMCTB W Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLINX
naHHOoe (U3MYecKoe sBJICHUE; YMEHUE PACllO3HaBaTh MPOSBICHUE
U3YYEHHBIX (PU3UYECKUX ABJICHUN B OKPYXKAIOIIEM MUPE, BbLACTSS

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

BJ'Ia,Z[eHI/Ie OCHOBaMH ITOHSTHHHOTO arrmapara 1 CHUMBOJIMYECKOI'O
SA3bIKa (1)I/ISI/IKI/I H UCIIOJIb30BAHUC UX JIA PCIICHHA y‘Ie6HHX 3aJa4,
YMCHHEC XapaKTCpU30BaTb CBOMCTBa TCII, (1)I/ISI/I‘leCKI/I€ SIBJICHHA U
IIpoLeCChbl, HCIIOJIb3YysL (I)YHI[aMeHTaJ'IBHBIe H  OMIIMPHYCCKHEC

3aKOHBI

YMeHue OomnuchIBaTh HN3YUYCHHELIC CBOICTBA TE€I H (I)I/ISI/ILIGCKI/IC

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

BrnageHnne ocHOoBaMM METOJOB HAy4yHOTO TIO3HAaHUSA C Y4YETOM
coOmoaeHus  mpaBwil  Oe3omacHOro  Tpyda:  HaOiroieHue
(bU3NYECKUX SIBICHUA:

YMCHHC CaMOCTOATECIBHO (¢{0] 6I/IpaTB SKCIICPUMCHTAJIbHYIO




YCTaHOBKY U3 JIaHHOTrO Habopa 00OpyIoBaHHUS IO HHCTPYKLIHH,
ONMCHIBaTh XOJ ONbITA M 3allUChIBaTh €0  pe3yJbTaThl,
(hopMyIupoBaTh BHIBOIBI;

NpOBEIEHUE TPSAMBIX W KOCBEHHBIX HM3MEPEHHH (U3UIECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaThb W3MEPEHUs, CaMOCTOSATEIbHO
coOuparb SKCHEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIIHH,
BBIUUCIISATh 3HAYCHHE BEIMYMHBI M aHAJIMW3UPOBATH IOJYyYEHHbIE
pe3ynbTaThl € Y4€TOM 33JaHHOM IOrPEIIHOCTH PE3YyJIbTaTOB
U3MEpPEHUN;

MIPOBEJICHUE HECJIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIIEJOBAHMIA;
CaMOCTOSITENIBHO COOMpPaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY U
MPOBOJUTH  MCCIENOBAaHWE IO HWHCTPYKUWH, NPEICTABISATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOIUI U
rpauKoB, Y4YUTHIBATh IOTPEHIHOCTH, JeNaTh BBIBOJABI 11O

pe3ynbTaTaM UCClIeJOBaHUs

[lonumanue xapakTepHBIX CBOMCTB  (PU3MYECKUX  Mojene
(MaTepuasibHast TOYKa, aOCOJIIOTHO TBEPIOE TENIO, MOJEIH
CTPOEHHUS Ta30B, KHUJIKOCTEH M TBEPABIX T, MJIAaHETapHAas MOJEIb
aToMa, HyKJIOHHasi MOJIEJIb aTOMHOTO si7jpa) U YMEHHUE IPUMEHSATh

WX 7151 OOBSICHEHUST (PU3UIECKUX MPOIIECCOB

VYMmeHue oO0bsICHATE (bI/ISI/I‘ICCKI/IC IMpoucCChl U CBOMCTBaA TCJI, B TOM
YHUCI€ U B KOHTCKCTC CPITyaHHI;'I IMPAKTUKO-OPUCHTHUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATE IIPUYUHHO-CICACTBCHHBIC
CBsA3H U CTPOUTH 00BsICHEHHE C OHOpOﬁ Ha HU3Y4YCHHBIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX SIBJICHI/IP'I, (bI/ISI/I‘ICCKI/Ie 3daKOHbI, 3aKOHOMCPHOCTH H

MOJIEIIA

YMmenue pemath pacu€rHble 3aaauu (Ha 0a3ze 2 — 3 ypaBHEHHUN),
UCIOJIBb3YSl 3aKOHbI M (OPMYJbI, CBs3bIBAIOIIME (DU3HUCCKUEC
BCJIMYMHBI, B YaCTHOCTH, 3alMChIBATh KPATKOE YCIOBHE 3aJlayH,
BBISIBJISITH HEJOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMBble Ui €€ pelIeHHUs, HCII0JIb30BaTh CIPaBOYHBIC
JTaHHbIE, TPOBOJUTH pac4y€Thl U OICHUBATh PEATUCTHUYHOCTD
MOJIyYYEHHOTO  3HA4eHUs  (U3MUECKOW  BEIMYUHBI, YMCHHE
OTIPEIeNATh Pa3MEpPHOCTh (PU3MUECKON BETUYMHBI, TMOTYYCHHON

IIpH pCIICHUU 3aJa4n




YMeHHME XapaKTepu30BaTb IPUHLMIBI JACUCTBUSA TEXHUYECKUX
YCTPOHCTB, B TOM YHCJE OBITOBBIX MPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB M0 UX ONUCAHMIO, UCIIONIb3Ys 3HAHUS
0 CBOMCTBax (PU3MYECKUX SIBICHHA W HEOOXOIMMBIC (H3MUECKHE

3aKOHOMEPHOCTH

10

YMeHue ucCnojp30BaTh 3HAHUA O (U3MUECKUX SIBICHUAX B
NIOBCEHEBHOM JKM3HU JUIsI oOecneueHust Oe301MacHOCTH TPHU
oOpamieHnn ¢ OBITOBBIMH  NpPHOOpaMH W TEXHHYECKHUMH
YCTPONCTBAMH, COXPAHEHHs 3/I0pOBbSi M COONIONEHHS HOPM
HKOJIOTUYECKOTO TIOBEACHUS B OKpYXKalOIIeH cpene; MOHUMaHHe
HEOO0XOIMMOCTH TIPUMEHEHUS JOCTIKEHUN (U3UKU M TEXHOJIOTUI

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT moucka, mpeoOpa3oBaHUS U NpPEJCTaBieHUsS HHOpManuu
(u3MYECKOTO COJep)KaHUsl C HUCMOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTH; yYMEHUE OLICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHON MHQOpPMAIU HA OCHOBE MMEIOLTUXCS
3HAHUM U JOTIOJHUTENIbHBIX HCTOYHHKOB; YMEHHE HCIIOJIb30BaTh
IpU  BBINOJHEHUHM YYEOHBIX 3a/JaHUi  Hay4HO-TIOMYJSPHYIO
AUTepaTypy (PU3MUECKOro CoIepaHHs, CIPAaBOUYHbIE MaTepHalbl,
pecypcsl cetu MHTepHer; BiajeHHe 0a30BbIMH  HaBBIKAMU
npeoOpazoBanus MHGOpPMAMK U3 OJHONW 3HAKOBOM CHCTEMBI B
JIPYryl0; YMEHHUE C03/1aBaTh COOCTBEHHbIEC MUCHMEHHBIE U YCTHBIC

COO6H.[€HI/I$[ Ha OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIbKUX UCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe aABMKeHHE. MatepuanbHas Touka. Cucrema OTCuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBMkeHHE. CpenHsisi ckopocTb. Popmyia
1.2 JUTSL BBIYUCIICHHSI CpeHel ckopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE ABM)KEHUE. 3aBHCHMOCTb KOOPIMHATHI Teia
OT BPEMEHM B CIIy4ae paBHOMEPHOT'O MPSMOJIMHENHOTO JIBH)KCHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpeMEHHM Uil HPOEKUUU CKOPOCTH, MPOEKIUU
IepeMenIeHus, NyTH, KOOPAMHATHl IPU PAaBHOMEPHOM MNPSIMOJIUHEHHOM
JBUKEHUT
3aBMCHUMOCTb KOOPAMHATBI TeJla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sf)=vo, *f+ay* ;
2
@opMmynbl 1 MPOEKUHMH NEPEMEILEHUs, NMPOECKIMA CKOPOCTH M IPOEKIUU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHHM:
2
1.4 s.(D=vy, -t+a,- 5
U_\'('f) =Up +a, -1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£ITS_T
I'paduku 3aBUCHUMOCTH OT BPEMEHHU Ul MPOEKLUUU YCKOPEHHsI, IMPOEKIIHUU
CKOPOCTH, IPOCKLUUU IEepPEMELICHUs, KOOPAUHATBHI IIPU PABHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nagenne. @opmyiibl, OMHUCHIBAIOLINE CBOOOIHOE MAICHHUE Tela 10
BEPTUKAIM (ABWKEHHE Tejla BHU3 WM BBEPX OTHOCHTENBHO IMOBEPXHOCTHU
1.5 3emin). I'paduku 3aBUCHMOCTH OT BpEMEHM Ui MPOEKIUH YCKOPEHHS,
MPOEKLMH CKOPOCTH M KOOPJIMHATHI TpU CBOOOJHOM TMAJEHUU Tejla IO
BEPTUKAIN




CKOpOoCTh PaBHOMEPHOIO JBIKEHHUS Tejla MO0 OKpyxkHocTU. HampaBienue
CKOpOCTH.

dopmyna Jyuisi BBIYUCICHUS CKOPOCTH Yepe3 PajlyC OKPYKHOCTU U MEPUO]]

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne IEHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyia i BEIYUCICHUS YCKOPEHUSI:
2
a. — L
“ R
®dopmyra, CBSI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
1
V= —
T
Macca. [InotHoCcTh Bemecta. @opmyrna sl BBIYUCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 Fy 4 =-Fi
TpeHue Nokosi U TpeHUE CKOIbXKEeHUs. PopMyna [l BBIYMCICHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKEHUS:
1.12

Fpo=u-N




1.13

Hedopmanus Tena. Ympyrue u Heynpyrue aedopmanuu. 3aKoH YIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTECHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -M,
F=G.-—L1_2
'L
Cuna TsbKecTd. Y CKOpeHue CBOOOTHOTO MaIeHHUS.
®dopmyna JUisl BBIYMCIEHUS CHIIBI TSXKECTH BOJIM3U MOBEpXHOCTH 3emnu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
D=mi

Nmnynec cuctemsl Ten. 3MeneHue umnysnbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=1, +1m, U, =const

PeakxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsooso

Mexaandeckas MOIIIHOCTB:

N=2
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

}JEJE
By

TeopeMa 0 KMHETHYECKOM OHEPTUH. <D0pMyJ1a JJIs1 BBIYUCIICHU A

MOTEeHIIHAIbHOM! OHEPTHUU TCJia, IO AHATOIO




Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;+E »
1.19 3 .
aKOH COXpaHCHHS MEXaHU4eCKou sHepruu. Dopmyna s 3aKoHa
COXPAaHEHUS MEXaHWUYECKOH SHEPTHH B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenne MeXaHUIECKOW YHEPTHH ITPU HAJTUYNN CHITBI TPEHUSL.
[IpocThie MEXaHU3MBIL. «30JI0TOE TTPABUIIO» MEXAHUKH.
Poruar. Moment cuter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmwxHbIi 1 HeMOABIWKHBIN O0510Ku. KITJI mpocThIx MeXxaHU3MOB,
n= Anonesaan
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBiienue TBEPIOTO TeEa.
®dopmyna JUisl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tea:
_F
P75
191 JaBnenue raza. AtMocdepHoe TaBiacHuUE.
lMunpocraTtuyeckoe AaBlieHWE BHYTPH KUIKOCTH.
®opmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=Pgh+Dpm,
1.22 3akoH [lackansa. ['mppaBnuyeckuii npecc
3akon Apxumena. Dopmyna Uis ONpeneieHHs BBITATKUBAIONICH CHIIBL,
JeUCTBYIONIEH Ha TeJo, MOTPYKEHHOE B )KUIKOCTh HIIU Ta3:
1.23
Fag =PEV
Ycnosue maBanus tena. [ImaBanue cynoB U BO3ayXOIUIaBaHHE
1.24 Mexanuueckue KojiebaHus. AMIUTUTY/AA, MEPUOJ M YacToTa KoJeOaHW.




®opmyra, CBSA3BIBAIONIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M IPYXKUHHBIM MasTHUKMU. [IpeBpaiieHue sHepruu Inpu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHan4ecKrue BOJIHBI. HpOIIOJII)HI)IC " MOIICPCUYHBIC BOJIHEI. I[JII/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

b=v-T

1.28

3Byk. ['pomMKoCTh U BbICOTa 3ByKa. OTpa’keHue 3BYKOBOW BOJIHBI HA TPaHUIIE

IBYyX cpel. IHppa3ByKk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpemHeld MIOTHOCTU BEIIECTBA; apXMUMEIOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KOAPPUIIMEHTA TPEHUS CKOJIbKEHUS; paO0Thl CUIIBI TPEHHUS, CUJIbI
YIPYTrOCTH; CPETHEN CKOPOCTU JBMXKEHUSI OpyCKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MpH JBHKEHHH [0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KojeOaHUM MaTeMaTHYeCKOr0 MasTHUKA; YacTOThl W MepHoja
KoJeOaHUi TPYKUHHOTO MasTHHKA; MOMEHTa CHWJIbl, JCWCTBYIOIIETO Ha
peiyar; paboThl CHJIBI YOPYTOCTH MpU TOIBEME TIpy3a C IOMOILBIO
HEMOJIBWKHOTO OJ0Ka; pabOThl CHIIBI YOPYTOCTH MpH MOAbEME Ipy3a C
MOMOIUIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBON CHIIBI OT 00bEMa MOTPYKEHHOM
YacTU Tela W OT IUIOTHOCTH >KUIKOCTH;, HE3aBHCHUMOCTH BBITAJIKHBAIOIIEH
CHJIBI OT MAacChl Te€Ja; CHJIbI TPEHUSl CKOJIBKEHHS OT CHJIbl HOPMAalIbHOTO
JMAaBJICHUS M OT pPOJa TOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HUKAIOIIECH B
npy)XHHE, OT CTeNeHu Aedopmaiuu MPYXKHUHBI, YCKOPEeHUs Opycka OT yria
HAKJIOHA HaMpaBIAIONIEH; mepuoAa (Y4acToTbl) KoJeOaHWl HUTSHOTO
MasiTHUKa OT JJIUHBI HUTH; MEpHoa KojeOaHU MPYKUHHOTO MasTHUKA OT
Macchl rpy3a M KECTKOCTU MPYKUHBI; HCCIECIOBAHUE HE3aBUCUMOCTH
nepuoja KojeOaHWW HHUTSAHOTO MasTHHKa OT Macchl Tpy3a. [IpoBepka

YCJIOBUS PABHOBCCHUSA pblUara

1.30

Qusuueckue A6nenHUs 6 npupooe: TPUMEPbl JBWKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHMBOM NpUpOJE, NEHUCTBUE CUJIBI TPEHUS B

Opupoac M TEXHUKC, MPUIIMBBI W OTJIHUBbBI, ABUKCHHUC IIJIAHCT ConHeuHol




CUCTEMBI, PEaKTUBHOE JBW)KCHHE JKUBBIX OPraHU3MOB, pblYaru B TeJe
YeJI0BeKa, BIMUSAHUE aTMOC(EPHOTO JaBICHUS HA KUBOM OpraHU3M, IIaBaHHE
pbIO, BOCHpPHUSATHE 3BYKOB JKMBOTHBIMHU, 3EMIICTPSCEHHE, CEHCMHUYECKHE

BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, AATHUKHU ITOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCETP, HNOAIIMWIIHUKH, PAKCThI, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAs IJIOCKOCTb, NPOCTBIC MCXaHHU3MbI B 6I)ITy,

L3l COO0O0IIaroIMeCcs: COCY/Ibl, YCTPONUCTBO BOAOIIPOBOAA, TUIPABINYECKUI TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPITHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TOJIOKEHHUS MOJICKYJIIPHO-KHUHETHYCCKOW TEOPHH CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOTO, JKHAKOTO € Ta3000pa3HOTO COCTOSHUN
BeniecTBa. Kpucrammmueckrne u aMopQHbIe Tena

”5 JBmkenne wyacTtuil BemecTBa. CBSA3b CKOPOCTH JIBIDKCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMmaunBaHue U KalmWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprusi. PaGoTta u Temonepenaya Kak CHOCOObI M3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxnaxzaenue Tein. KoinyecTBO TEIOTHL. Y jaenbHas
TETIIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHHS SHEPrUH B TEIUIOBBIX IpolieccaxX. YpaBHEHHUE TEILIOBOTO
OayaHca:
2.9
0 +0, +..=0
Ucnapenue u xoHneHcarus. M3MeHeHne BHYTpeHHEH »HEpruu B MpoOIEcce
210 ucmapeHus W KoHjaeHcanuu. Kumenwe KUAKOCTU. VYJenbHas TeIuioTa

napoo6pazoBanus: L = Q/m




211

BiaxxHOCTB BO311yXa

[InaBnenne wu xpucraumsauusd. V3MeHeHHWE BHYTPEHHEW OJHEPruM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.12 ) 0
o
BuyTpeHHsi1 3Heprus CropaHusi TOIUIMBA. YJelIbHas TEIUIOTa CrOpaHus
2.13 torutkBa: g = Q/m
2.14 [punnuns! padots! Temnosbix aurateneil. KI1/1 rermoBoro apurarens
Ipakxmuueckue pabomoi
N3mepenne  ynenpbHOM — TEINIOEMKOCTHM  METAUIMYECKOTO0  LUIMHAPA;
KOJIMYECTBAa TEIUIOThI, IOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypsl
(uKCHpOBaHHOM Macchl, B KOTOPYIO OMYIIEH HAarpeTblil IMIUHAD;
2.15 KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThIM LMJIMHAPOM, MOCI]E OMYyCKAHUS
€ro B BOJly KOMHATHOM TeMIEpaTypbl; OTHOCUTEILHON BIaKHOCTU BO3/YyXa;
YIEIbHOW  TEIJIOTHI  IUIaBiIeHUs Jbna. MccnenoBaHume — M3MEHEHHs
TeMIIepaTypbl BOJbI MPU Pa3IMYHBIX YCIOBUAX; SBICHMS TEINIOOOMEHa IpH
CMEIIMBAHUH XOJIOJIHOM U ropsiYey BOBI; IPOLECCa HCITAPCHUS
Qusuueckue s61eHUsA 68 npupooe: OBEPXHOCTHOE HATSHKEHUE U KalWUIApHbIE
2.16 SBJICHUA B IIPUPOJIE, KPUCTAJLIBI B IPUPOAE, n3itydeHue CoiHia, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra
Texnuueckue  ycmpoucmeéa: — KalWUISAPbl, NPUMEPbl  HCIOJIb30BAHUSA
217 KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETp, JAaT4UK TEMIIEPaTyphl, TEPMOC,
' cucreMa OTOIUIEHUS JIOMOB, MIPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTEIb BHYTPEHHErO CrOPaHUs
3 OJIEKTPOMAI'HUTHBIE SABJIEHUA
3.1 Onexrpuszanus Teil. J[Ba BUIa JIEKTPUUECKUX 3apsiioB
3.2 BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynmona
3.3 3aKOH COXpaHEHMs DJIEKTPUUYECKOTO 3apsiia
34 Onexkrpuueckoe mnose. Hampsok€HHOCTh anekTpudeckoro nous. [IpuHimn
' CYNEpIO3UINH MIEKTPUUYECKHX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snexkrpuyeckux 3apanoB. JleiicTBHE 3IEKTPUUYECKOTO MOJSI Ha

OJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocTosHHBIN 3n€KTpUuecKUil TOK. JleHcTBUs anekTpuueckoro toka. Cuia

Toka. Harnpsxenue.

3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE IEKTPHUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R,+R,
1 1 2 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=]+I;R=2.
o o 2
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opctena. MarHuTHOE ToOJie€ MPAMOTO MPOBOJAHUKA C TOKOM. JIMHUUK
MAarHUTHOW MHIYKIIHH
31 MarautHoe MojJ€ MOCTOSIHHOIO MarHuTa. B3auMoJeHCTBHE IMOCTOSHHBIX
MarHuToB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuuecxue pabomol
N3mepenne  SIEKTPUYECKOTO  COMPOTHUBICHHUS  PE3UCTOPA; MOIIHOCTH
3.16 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH CHIIBI TOK4, BO3HUKAKOLICTO B IIPOBOJHUKE
(pespropLI, J'IaMl'[O‘-IKa), OT HAIIPpAKCHHUA Ha KOHIAX IIPOBOJHHKA,

3aBUCMMOCTH CONPOTUBJICHHUA OT UIMHBI TIPOBOJAHHKA, IUIOIIAAHW €TI0




MIONIEPEYHOI0 CEYEHUSI U YIEIBHOTO CONPOTHUBIICHUS.
[IpoBepka  mpaBuna A BJIEKTPUUYECKOTO HaOpsDKEHUs  [IpHU
MIOCJIEJOBATEIbHOM  COCIMHEHUM IPOBOJAHMKOB; IpaBWia Uil  CHJIbI
IEKTPUYECKOTO TOKAa MpPU NApauIeTbHOM COEIUHEHUH IPOBOJHUKOB

(pe3ucTopshl U JIAMITIOYKA)

Qusuueckue sa61eHUs 6 Npupode. DIEKTPUUECKHE SIBICHHUA B aTMmocdepe,

3.17 AMEKTPUYECTBO KHUBBIX OPTraHW3MOB, MAarHUTHOE ToJie 3eMiH, aperd
MIOJTFOCOB, POJIb MATHUTHOTO TIOJIS IS )KM3HU HA 3eMJle, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea.: IEKTPOCKOI, aMIIEPMETp, BOJIBTMETpP, PEOCTar,
CUCTYMK  DJEKTPUYCCKOW DHEPIHH, DIIEKTPOOCBETUTEIILHBIE MPHOOPHI,

3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MIPEIOXPAHUTEIN, JJICKTPOMArHHUT, 3JICKTPOIBUTATEIh ITOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xon nydeit B tuH3e. DOKYCHOE paccTOsiHUE JIUH3bI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudOpbI
Ipakxmuueckue pabomoi
N3mepenue ontuyeckoi CUilbl cOOMparoleil JIMH3bI; OKYCHOTO pacCTOSIHUS
coOuparomieid JuH3BI (IO CBOWCTBY paBEHCTBA pa3MepoOB IMpeaMeTa Hu
n300paxkeHusi, KOria mMpeaMeT pacrlojokeH B JBOMHOM (OKyce), TOKa3aTes

3.26 MPETOMIICHHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300pa)KeHHs, IMOJYYEHHOTO C  TOMOIIBIO
coOuparomieil JTUH3bI; U3MEHEHHUS! (JOKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjla MPEJIOMIICHHUS CBETOBOTO JIy4a OT yrjia majgeHus Ha
TPaHULIE «BO3JYX — CTEKIIO»
3.7 Qusuueckue saenrenuss 6 npupoode: 3atmenuss Connua u JlyHsl, 1Bera Ted,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texunuyeckue ycmpoticmeéa: OYKH, TeEpHUCKOM, ¢HoToamnmapar, ONTHUYECKUE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoaktuBHOCTh. Anbda-, Oera-, ramMma-uznydeHus. Peakuuum anbda-u

4.1
Oera-pacranga

42 Omneitel Pesepdopna mo paccesHuio anbga-vactunl. [lnanerapHas MoJenb

' aToma

4.3 CocraB aToMHOTO sifipa. M30TOIIBI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiuu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTHBHBIN (OH,

4.6 KOCMHYECKHE JIy4d, DPaJUOaKTUBHOE H3IIydCHHE TIPUPOJHBIX MHUHEPAJIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TYUYEHUI Ha OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOTN, WHIWBUAYAIBHBIA IO3UMET,

kamepa BunbcoHa, smepHast sHEpreTuKa




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOTI'O
MPOLIECCA

*Dusuka: 7-if kimacc: 6a30BBIN YpOBEHB: YUCOHHK; 3-€ U3/IaHuE, TepepadOTaHHOE
[Mepeimkun .M., BanoB A.U. AxiimonepHoe obmiectBo «M3garensctBo «IIpocBenieHmne»
» dusuka: 8- kiacc: 0a30BbIN YPOBEHb: YUEOHUK; 3-€ U3aHue, IepepadoTaHHOE
[Meppikun .M., Bano A.U. AxunonepHoe oo6mectBo «M3natensctBo «IIpocBemienue
» dusuka: 9-i kiacc: 0a30BbIN YPOBEHb: YUEOHUK; 3-€ U3aHue, IepepadoTaHHOE
[leppimkun .M., I'yrauk E.M., UBanoB A.W. u np. AkiimoHepHoe o0111ecTBo
«M3narenscTBO «IIpocBemenne»



