MUWHUCTEPCTBO MNPOCBENIEHUA POCCUVCKOM ®EJIEPAIIUN

IMepmckuii kpai, 'aliHCKMH paiioH

MBOY "Cepreesckas COLI"

. COI'JTACOBAHO YTBEPXIEHO

3am.aupekropa mo Y BP JTAPEKTOP

H.B. I'onmukoBa

Ne 163 or « 19 » urousa 2026 .

PABOYAS ITPOTPAMMA
(ID 7106831)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JUTst oOyyaromuxcs 7-9 kiacca

. Cepreesckuii 2026

0O.B. CamkoBa




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TpaMOTHOCTHM OOYYalOIIMXCSI W OpraHu3alui0 HU3y4eHUs
GU3MKKM Ha OESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEKIIPEIMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcCs.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
NPEIMETOB, IOCKOJBbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u (U3NYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH) KApTUHY MHpA,
MPEeNIOCTaBIsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUEeCKOTo o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPINPETHPOBATH  JIAHHBIE W WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJIsl OJIYYEHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Pusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yroNux
OCHOBHBIE  00I1I€00pa30oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON perIeHHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHSI MaTepPHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (U3WMKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIE HWCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUuTeb JeiacT BEIOOP MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi cuicTeMa eIMHHUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTecTBEHHOHAy4YHBIII METOJl MO3HaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro apieHus. Onucanue GU3NUecKux SBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. duzuyeckue nMpuOOPHI U MPoIEeaypa NPSIMBIX U3MEPEHUI aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
1. OnpeneneHue HEeHbI JEIEHUS MKaIbl U3MEPUTEILHOr0 Npudopa.
2. HW3mepenue pacCTOSHAMN.
3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEJ.
5. W3mepenue Temmeparypbl IOPU NOMOIIM >KHUAKOCTHOIO TEPMOMETPA H
JaTYuKa TEMIIEPATYPBI.

6. lIpoBenenue uccnenoBaHus MO NPOBEPKE THUIOTE3bI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOoJIblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN M TBEPIBIX
(KpUCTAJIIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBUKEHUS.



2. Habmonenue muddysum.
3. HaGmonenue  siBiIeHUN,  OOBSICHSIOMIUXCS  MNPUTSHDKCHUEM WA
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka pauameTpa aToMa METOJAOM psioB  (C  UCIOJb30BaHUEM

dboTorpadwuii).

2. OnbIThI IO HAOJIOICHUIO TEINIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITh 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuia ynpyrocTd M 3aKoH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIICHME TIATOTEHUS U CHJIA
TshkecTy. CHila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Cruila TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

1. HaGnrogeHune MexaHMYECKOTO IBUKEHUS Tela.

2. HM3mepenue CKOpOCTH NPSIMOJIUHEUHOTO JIBHUKEHHS.

3. HaOmronenue siBeHUs MHEPLUU.

4. HaOmroneHne u3MeHEeHUs: CKOPOCTH MPU B3aUMOJIEHCTBUM TET.

5. CpaBHeHHE Macc 10 B3aUMOJECHCTBHUIO TEIL.

6. CroKeHune cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIapuKa B >KUJIKOCTH,

MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OrmpeneneHue cpeaHERl CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.
OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopMaiinn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbITbI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, s KMAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcioBue IaBaHUs TeJl: MJIaBaHUE WM MOTPYKEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

A O T i e

~

Jlabopamopuwie pabomul u onvimaol.

1. WccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa MOTrpyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHJIbI, JCWCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CHIIbI, ICHCTBYIOIIECH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITUIKABAIOMIEH CHUIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMmerpa WA KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M NOTEHUUAJbHAs DHEPrUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOU YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMXKCHUM Tela

10 TOPU3OHTAIBHON MMOBEPXHOCTH.
2. HccnenoBaHue yCiaoBUN PAaBHOBECHUS phIUara.
3. M3mepenue KII/] HaKTOHHOM IIOCKOCTH.

4. I/IByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3nen 6. TensioBble siBJI€HHUS.

OCHOBHBIC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopaenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObSICHEHNE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKCHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJICHUA. TEeNI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUKCHUSA
gactull. BuyrpenHsss sHeprus. CrnocoObl H3MEHEHMsS BHYTPEHHEH SHEpIruu:
Terjonepeaaya U COBEPIIICHUE paboOThI. Bunpl TETUIONepeIauu:
TETIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonnuectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BENIECTBA. 1eIIoOOMEH U
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHwe wu
OTBEPAECBAHUE KPUCTAUIMYECKHUX BEIIECTB. YJEJbHAsg TEIUIOTA IJIABJICHHUS.
[TapooOpazoBanue u koHaeHcanws. Mcmapenuwe. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JIaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIJIMBA. Y ejbHas TEIUIOTa CTOPaHuUs.

[Ipunuunel pabotsl TermuoBbix jaBurarenei KIIJ[ TemmoBoro nsuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS ¥ TIPEBPAICHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. HaGnrogenne OpOoyHOBCKOTO ABHXKEHUS.



Hab6nronenune nuddysuu.

HabGmronenue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHHM.
Habmroienue TemnaoBoro pacuimpeHus Ted.

V3MeHeHre HaBJIeHUs ra3a IMpU WU3MEHEHHH 00bEMa M HArpeBaHUM WU

SNk v

OXJIAXKICHUU.
[IpaBuna u3MepeHus: TEMIEPaTyphl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabntoieHrne KureHus..

12. HaGnroieHre moCTOSIHCTBA TEMITEPATYPHI MPH IJIaBJICHUH.

13. Moiennu TeIUIOBbIX ABUTATEICH.

Jlabopamopnwie pabomul u onvimaul.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

5. OnbITbl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH [ABJIEHUS BO3[yXa OT €ro

00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

6. IlpoBepka rumore3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue w3MEHEHUS BHYTPEHHEW DSHEPrUM Tela B PE3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH

TEII000MEHE C HAarpeThiM METATUIMUECKUM LIMJITHHAPOM.

10. Onipenenenne yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. MccneqoBanue nmpouecca UCIapeHus.

12. Onpenenenre OTHOCUTEILHOM BIIa)KHOCTH BO3yXa.

13. Onpenenenue yAenabHOM TEIIOTHI IJIaBJIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3ieKTpUYeCKuX 3apsanoB. BzaumopercTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApaJJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre enu U NOTPeOUTENH IEKTpUIecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[locrossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 110J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Ompir  Opcrena. MarauTHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl IIOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.

[IpOBOAHUKY U TUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKHUJKOCTH.

11. I'a30BbIN pa3ps.

12. I3MepeHune CUitbl TOKa aMIIEPMETPOM.

13. U3MepeHune 3JIeKTPUUECKOTr0 HAIIPSKEHUS BOJIBTMETPOM.

14. PeocTtar n Mara3uH COIPOTUBIICHUM.

15. BzauMoielicTBrEe OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MoaenrpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnwIT Opcrena.

. MarauTHoe noJie Toka. DIeKTPOMAarHur.

. JleficTBrE€ MAarHUTHOTO TOJI HA MTPOBOJIHUK C TOKOM.

. DNEeKTPOBUTATENH OCTOSTHHOTO TOKA.

. UccrienoBanue sIBICHUS 3J1€KTPOMATHUTHON UHIYKIIUH.

. OnbiTel Dapanes.

. 3aBUCHUMOCTb HANpaBJICHUs] HWHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

. DNEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

A

10.
11.

12.

13
14
15

16

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH

CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U

JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT

COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh ANEKTPUYECKOTO

CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIMHBI, IUIOWAAUM MONEPEYHOTrO

CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM

COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIETLHOM COCIUHEHUU

PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOI0 TOKA, UIYILIETO Yepe3 Pe3UCTOP.

OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha

pe3ucrTope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT

HaNpsHKEHUS Ha HEW.

. Onpenenenne KIIJ[ narpesarerns.

. UccnenoBanne MarHUTHOTO B3aUMOACHCTBHS TTOCTOSTHHBIX MarHUTOB.

.3yyeHne MarHUTHOTO TIOJISI TOCTOSSHHBIX MArHUTOB TMPHU  HX
O0BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJIECUCTBUS
KATYIIKK C TOKOM M MAarHhTa OT CWJIbl TOKAa W HanpaBJCHUsS TOKa B
KATYIIKE.

18. I3y4ueHue 1elcTBUS MarHUTHOTO 1011 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 n3yuyeHue paboThl 3JEKTPOABUTATES.

20. U3mepenue KII/ 351eKTpoABUTaTeNnbHOM YCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANPABICHHS WHIYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJ1eHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBr>keHue. HepaBHOoMepHOE NpsiMONIMHENHOE JBH>KeHUE. CpelHsisi U MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENHOe JBkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTtoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsxecTn.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTH, YIPYrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO Hal
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKaTou NpyuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGmroneHne MexaHM4YECKOrO JIBM)KEHUS T€a OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.



A N

8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NP ABUKEHUH TeEJIA M0 IEUCTBUEM
NPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JabHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue koddGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBMXKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpPU NOABEME Tpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.

11. U3ydyeHune 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmrogenue xoieOaHUM Tell MHOJX IEHCTBUEM CHJIBI TSOKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnipocTpaneHue npo0iabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE3OHAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpeneneHue 4YacTOThl M MepHoja KojeOaHMH MaTeMaTH4eCcKOro
MasTHHUKA.
Omnpenenenue 4acToThl U MEPUOAA KOJIOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH MEepHOa KoeOaHU Npy>KMHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. TlpoBepka HE3aBUCUMOCTH IMEpPUOJA KOJEOAHWI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepuoAa  KoJieOaHMii
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. VI3MepeHue yckopeHusi CBOOOHOTO MaJIeHUsI.

Sk wD

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBoiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBLHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucTteMa. biInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHU# B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydei B coOuparorei JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. ITlpunuun nefictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.

10. Moaens riaasa.
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11. Pa3noxxenue 6e10oro cBeTa B CIIEKTP.

12. Ilonydyenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HMccrnenoBanue 3aBUCHUMOCTH YIjla OTPaXKEHUS CBETOBOrO Jydya OT yIJja
MaJiCHUS.
N3yuenune xapakTeprucTUK n300paXeHus IpeIMeTa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCHMOCTH yTJIa MPEIIOMIICHUSI CBETOBOTO JIyda OT yriia
MMaJleHUs Ha TPAHULE «BO3IYyX—CTEKIION.



[Tomy4yenune n300pakeHUH C TOMOIILI0 COOMPAFOIICH JTNH3HI.

5. OmnpeneneHue GOKYCHOTO pacCTOSTHUS U ONTHYECKOW CHJIbI COOMPAIOIIEH
JINH3BI.

6. OmbITHI O Pa3JI0KEHUIO OETIOro CBETa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAONIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, OeTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CroexkTpbl U3ITy4EHUS U MOTJIOMIEHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaGmonenue TpekoB B kamepe Busbcona.

5. Pabora cu€Tunka MOHU3UPYIOIIUX U3TyUCHHM.

6. Perucrtpanus u3iaydeHHs: IPUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmroneHue CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TyUYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUIBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
PUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipu “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaCTCs JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peanu3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpPaBICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromerocsi 6yayT copMUpoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpMoOTHYECKOr0 BOCTIMTAHUSA:

- TPOSIBJIEHUE WHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUATHE ICTETHUECKUX KayecTB (PU3NYECKOM HayKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXKHEMIIEH COCTABIIAIOLICH
KYJIbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ IEKTPUUECKHUM U TEIUIOBBIM O0OPYJIOBAHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpPMHUPOBAHHOCTh HaBBIKAa pedJIEeKCHUU, TMPU3HAHKE CBOETO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTHE B pPEIICHUM NPAKTUUECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3aluu, TOpojJa, Kpas) TEXHOJIOTHMYECKOW U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTHICCKOMY U3YUEHUIO MPOPECCUi, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUs Ha TPUMEHEHHE (U3UYCCKMX 3HAHUM JJI1 pelIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHME IJIO0ATLHOIO XapakTepa JKOJOTMYECKHUX MNPoOJeM U MyTel ux

peleHus;

e 8) ajanTanuM K HM3MEHAKIIMMCH YCJIOBHAM CONHAJIBHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACAOBAHUM U
POEKTOB (DM3MYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIIICHHWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHU, B TOM YHUCIE€ (POPMYITHUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HAaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIacTU
du3uKY;

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUWU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpPEMJICHHME aHAJU3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOHUX JEWCTBUA C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS MporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC TSHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4YeOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHBEpCaJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:
e BBISBIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUN );



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIEJaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP Hamboee
MOJIXOJISIIIETO C YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(GU3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

CaMOCTOSITENIHO (POpMYIMpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (U3HMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXe€MaMH, AUarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOWHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
JManora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpaCIpeleNisiTh POIH, OO0CYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIoim);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCCKON 3a7a4H VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS) PE3yJbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3a1ad UK
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kjacce npeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHMS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBHKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, PABHOAEUCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUJIacTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHUE YacTUIl BELIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TeJIaMH, >XHIKOCTAMH H
rasamy, arMocepHoe JaBiE€HHME, IUIABaHWE Tell, [peBpalleHus
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAaHHOE (PU3NUECKOE SBICHHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IPUMEPBI JIBHKEHUS C PA3JIMYHBIMM CKOPOCTSIMH B JKMBOW M HEXHBOU
NPUPOAE, JAECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pblyaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
dbu3nyeckre BEIMYHUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO JEUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAIbHAS JHEPrus), NpPU ONHUCAHMHM NPABUIBHO
TpakToOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3yeMbIX  BEJIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3NMUECKHE BEIMYMHBL: Ha OCHOBE aHajaM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NIpPH MNOMOUIU
(U3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tea,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcoOOUpaThb YCTaHOBKY U
BBIMIOJHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHUX BEJIIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHS (PU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOrpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAysS NPEIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ TabopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIAECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX OmHucaHusi (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHMS (DM3MYECKUX 3HAHWW B TOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JTUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIH30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALUEH;

IpU BHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUsi, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsifl, HIECKTPUUIECKOE MOJI€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIHN JIEKTPUYECKUM TOK, MArHUTHOE T10JI€;
pas3inuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anusa (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0npPOBOHOCTb, KOHBEKIIHUS, U3JIyYCHUE),
ANIEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHMI0O UX XAPAKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWULIPHBIE SBJICHUS B TIPHUPOJE,
KpUCTaJUIbl B mpupone, uziaydeHue CoiiHIla, 3amMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoaroCOB, pOJb MAarHUTHOTO TMOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJUIECTBO
TEIUIOThI, yJIeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIUIoTa MapooOpa3oBaHMs, YJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUja TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBIICHUE IIPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHUs BEIECTBa, MPUHLHUII CYNEPHO3ULUHU TMOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1l yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcCKuX
IIaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelar pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YSd 3aKOHBI M
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUSL 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsi €€ peleHus, NPOBOAUTh PACUETHl M CpPAaBHUBATh
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/IOB, MCIOJb3Yys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHHH OT I[BETa H3JIydarolle (TMorjoiaromei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIbITa U (DOPMYIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUS]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHMK, OT HAOpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENBHOIO M IApPAJUIEIBbHOIO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUIl U TIpapuKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOMl Ha HMX omnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM 3HEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COSIUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpMAIUMIO O  TOpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYIECKOTO MOBEACHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3UUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK ©W TYTEM CpPaBHCHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3a/IaHUH HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHMS,
o006miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCJIE TMYOIWMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOM WJIM MCCIIEIOBATEIBCKON NEATCILHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYTJICHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCISAOBAHUN (U3HMUCCKUX
MPOIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 34 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJCKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJA] B
NeSATEeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ympyrasi, mjgacTaudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHMs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
NaJIecHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€JI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyxarouue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NUECKHE SIBICHUS B IPUPOJE:
MIPWINBBI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JECUCTBHE BUIAMMOTO,
yIbTPpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUUW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONHMCHIBATh M3yYEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nUeckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella MpuU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEprus, TOoJHAsg MEXaHW4YecKash DSHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKHUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W EIUHUIIBI (U3UUECKUX BEIUYWH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMpalIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$uU3NYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOTIOACHWIO (U3MUECKHX SIBICHUN WU
(¢u3nUecKux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE U3MepsAeMOll BeldMuuHbl ((POKyCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BMKEHUU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHus, XKECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETYys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HW3YUYEHHBIX NPHUOOPOB M
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/JIBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3WYECKUX SBJIEHUM M  HEoOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAIOLEeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXOAWTh  WHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOIACHHS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKpPY>KaloIlel cpee;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HNUECKOTO COJIEpKAHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HaXOAUTh



MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH TMOJYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-MOMYJSPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpPMallM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TPaMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbI Bcero OﬁﬂTpo‘m’HHe pﬁaKanecKue oOpa3oBaTeJibHbIE
padoThI padoThbI pecypesI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPYKAKIIETr0 MUpa
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2 bubmorexa LHOK
' yka o Hpupot https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3HHCCKHE BETHTHHEI 2 I https://m.edsoo.ru/7t416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa [TOK
' i g https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pasnea 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BelleCTBA
2.1 CrtpoeHue BemiecTa 1 bubmorexa LOK
) P m https://m.edsoo.ru/7t416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] 2 1 bubmuoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 Mexanrrieckoe ABHKERHE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 HMreprus, Macca, moTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bust cnn 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pasaeny 21




Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
) TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jasnenue xukocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 ) 3 bubmuorexa [JOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
31 Pabora 1 MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocreie Mexanm3mb! > I https:/m.eds0o.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmaeckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 11




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TemioBble siBJieHUS
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 bubmmorexa LHOK
) p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEa 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
22 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarsurtHbIE SIBIECHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
24 ITEKTPOMATHUTHA HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
) ONMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 B3anvopercTane Tei 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHEI coXpaHeHus 10 I 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 Mexamieckne ronebanms 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
22 MexaHnuecknue BOJIHBI. 3BYK 8 1 2 https://m.edsoo.ru/7f4 1 adat
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 1 ) bubnnorexa [JOK
’ AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3znea 4. CBeToBbIe ABJICHUS
bu6mmorekxa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f4 1 adat
bubmuorexa [JOK
4.2 JIuH3b1 U onTUYECKKE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 1 1 bubmorexa LHOK

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




Hroro no pazgeny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
5.1 Hcnyckanue v MorjomnieHue cBeTa aToMoM 4 1 Enbmmorexa IOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoetiiie ATOMHOTO 1pa 6 ! https://m.edsg).ru/7f4la4a6
bubmmoreka [JOK
>3 FLACPHEIC peaKitiH 7 https://m.edsg).ruﬂfétla4a6
Hroro no pazneny 17
Pasjeun 6. IloBTopuTe/1bHO-000011aI0MIMIE MOY.Tb
6.1 [ToBTOpenue u 0000IIEHNE CONEPIKAHHS 9 ) bubnnorexa [JOK
Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 24







IHOYPOYHOE IIVTAHUPOBAHUME

7 KITACC
No Kosun4vecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero Kontposbubie IIpakrnueckue W3ydenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
®dusuka — HayKa O PUPOJE.
1 SBnenus npupoabl. Pusnyeckue 1

SABJICHUA

Mexanndeckue, TeIIOBEIE,
2 3JIEKTPUYECKUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

du3nyeckre BETUYUHEI U UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH ITOMOIIN

4 1 1
KUAKOCTHOTO TEPMOMETpA U
JaT4rKa TeMneparypol”
Kax ¢uzuka u agpyrue ectecTBeHHbIE
HAyKH U3y4aroT IPUPOLY.
YIH TSy PHPOILY bu6mmoreka [IOK
5 EcTtecTBeHHOHAYUYHBIN METOJ 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue PU3nYecKux
SIBJICHUH C IIOMOILBIO MOAENEN

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA

6 LIapHKa, IyIEHHOIO 1 1
TOPU30HTAIIbHO, TEM OO0JIbIlIE, YEM
OoJblIIe BHICOTA ITycKa"

Crpoenue Bemectsa. OnbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE 1
CTPOEHHE BELECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

8 JIBU>KEeHUE YacTUIl BENIECTBA 1 bubmuorexa [JOK




Ypok-uccnenoanue «OIMbITHI 110

https://m.edsoo.ru/ff0a013e

9 HaOJIOJICHUIO TEIIJIOBOTO
pacuIMpeHus Ta3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocBs3b Mex1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHH BOJIbI
D KoHTposbHas pabota «ArperaTHbie
COCTOSTHHSI BEIIIECTBA»
MexaHn4eckoe ABUKEHUE.
13 PaBromepHOE I/III[{epaBHOMepHOG bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
14 Cxopoctb. EAnHUIBI CKOpOCTH Bubmorexa IIOK
https://m.edsoo.ru/ff0a079c
15 Pacuer iyt u BpeMeHU IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPITUH.
16 Bsap?;oz[eﬁcmne TerII(_IaK MpUYrHa bubmorexa [JOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell
17 IInoTHOCTH BemiecTBa. Pacuet macchl bu6mmoreka [JOK
1 00beMa Tejia Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopHas paboTa
18 «Ornpenenenue MIOTHOCTH TBEPIOTO
Tenay
19 Pemenue 3agau nmo teme "IL1OTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
20 Cuna xak XxapakTepuCTHKa

B3aUMOICUCTBUS TEII. Cuna




ynpyroctu. 3akoH ['yka

JlaboparopHnas pabota «3ydeHue
3aBUCHMOCTH PACTSDKCHHUS

21
(medopmanun) IpyKUHBI OT
MIPUIIOKEHHOMN CHITBI»
22 SIBnenne Tarorenusa. Cuna TSHKECTH
CBs13b MEXKIY CHIION TSHKECTH U
23 Maccoi Tenla?.,Bec Tena. Pemenne bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778
3a1a4 1mo reme "Cuiia TsSHKeCTH
Cua TSOKeCTH Ha X IUIaHETax.
24 ®dusnueckue XapalffggI/ICTI/IKI/I bubmorexa LHOK
https://m.edsoo.ru/ff0al1502
IUIaHET
bu6mmoreka [IOK
25 Hsmepenue cui. Jlunamomerp https://m.edsoo.ru/ffO0al8cc
bubmuorexa [JOK
26 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CrnoskeHHe ABYX CUJI, HAIPaBJICHHBIX
27 0 OJHOH HJ[I)SI?\I/I);I\/’I. b bubmorexa IJOK
N https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
78 TpeHue CKOJIbKEHNS U TPEHUE bubnnoreka [JOK
1okosi. TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
3aBHCHMOCTH CHUJILI TPEHUS
29 CKOJIb)KCHHS OT CI/IJ'ILIp JIaBJICHUS U bubmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOIINXCSI
ITIOBEPXHOCTEMN
30 Pemenue 3agau Ha onpeneneHne
PABHOJICMCTBYIOILEH CUIIBI
Pemenne 3amag mo Temam: «Bec
31 Tenay», «I'paduyeckoe n3odpaxeHue bubnnoreka [JOK

cuny», «CHUibDy,
«PaBHOEUCTBYIOIIAS CUI»

https://m.edsoo.ru/ff0alde0




KonTtponsnas pabora no Temam:
«MexaHH4YecKoe JIBIKCHUEY,

32 «Macca, II0THOCTBY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIIY,
«Cuabn»
33 Jasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJTUYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
| mmemers S B 10K
’ https://m.edsoo.ru/ff0a2376
TEeMIEPaTypPhl
35| Tomn, wageout e Buamoterca LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
36 | ‘oveemarmnoc scfchmmcn onoms Buamoterca LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amgau o teme «JlaBnenue bubnuotexa [JOK
B )KMIKOCTH U rase. 3akoH [lackaimsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmatompecs cocyat https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
JKHIKOCTHEIN HacoC
AtMmocdepa 3eminu. [Ipuunnsl
4 obonoumcn Sewmm. Sasuciniocts Bumorexa LIOK
) https://m.edsoo.ru/ff0a2b5Sa
aTMoc(hepHOTo JaBICHUS OT BBICOTHI
HaJ[ ypOBHEM MOPS
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJIEHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bubnuorexa [JOK




nasienust. Oneit Toppuuein
3aBUCHUMOCTBH aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2dag

bubmuoreka [JOK

44 JABJICHUSI OT BBICOTHI HaJl ypOBHEM htps://m.edsoo.ru/f0a2fc4
Mopst

45 Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE HA PA3JTMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Penrenue 3amad mo reme

46 " "

ATMochepHoe naBiieHue

JleicTBue )KUAKOCTH U raza Ha BuGmuorexa LJOK

47 MOTPYIKCHHOC B HIX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota

48 «OrnpeseneHue BbITAIKUBAOLIEH bubnnorexa [HOK
CHUJIbL, JEHUCTBYIOLIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca Bubmorexa [IOK

49 Tl B Boe ot 0bnema https://m.edsoo.ru/ff0a3514
MOTPYXEHHON B )KHUJIKOCTh YaCTU
Tenay

bu6mmoreka [IOK

>0 [napatue en https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa uin

51 KOHCTPYMPOBAHUE JIOAKH U
OlpenieNieHne €€
Irpy30H0AbEMHOCTH"
Pemenue 3amay mo Temam:

5o «IInaBanue cyaoB. bubnuorexa [JOK
BosznyxomiaBanuey, «/laBnennue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»

53 Mexannueckas paboTa bubnnoreka [JOK




54

MormsocTts. EquHuiisl MOIIHOCTH

https://m.edsoo.ru/ff0a3f82

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

55

VYpoxk-uccienoanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM pH
noanéMe 1o Jectuune"

56

57

58

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBeCuE cuit Ha ppruare

KonTtponpsHast pabora o Teme
«/laBiieHue TBEPIBIX TEI,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas mpoBepovHas
paborta

PesepBuslit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBneHnue TBEPABIX T,
AKHUJIKOCTEH U ra3oB /
Bcepoccuiickas npoBepodyHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

59

60

Poryaru B TexHuke, OBITY U IPUPOJIE.
JlaGopaTtopHnast pabota
«HccnenoBanue ycioBuit
pPaBHOBECHS pbIyara

Pemenue 3agad mo reMe «Y CI0BUS
paBHOBECHUS pbluara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad78e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddunuent noneznoro neicTBust
Mexanu3ma. Jlaboparopnast pabora
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH

Pemenne 3amau mo reme "Pabora,
MoiHocTh, KITJT"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SJHeprusl.
Kunernueckas 1 noTeHIMaIbHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252




64

SHEPrus

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIruu

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

65

66

VY POK-3KCIIEPUMEHT 110 TeME
"JKcrepUMEHTAJIBHOE OIIPEIEIIEHNUE
U3MEHEHMs KUHETUYECKON U
MIOTECHIUAIIbHOW SHEPIUH NIPH
CKaTBhIBAaHUH TeJa 110 HAKIIOHHOMN
IJI0CKOCTH"

KonTtponpsHast pabora o Teme
«Pabota 1 MOITHOCTH. DHEPTHs»

67

68

PesepBuslit ypok. Pabora ¢ Tekctamu
o teme "MexaHudeckoe ABUxKeHue"

PesepBuslit ypok. Pabora ¢ Tekctamu
no teme "Pabora. MomHoCTb.
Oneprus"

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

11




8 KUIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KoHT I Jata o0pa3oBaTeJIbHbI
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns pa3oBareJ e
padoThI padoThI pecypcbl
OCHOBHBIE TIOJIOKECHHS
1 MOJIEKYJIAPHO-KMHETUYECKOI 1 bubmuorexa [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHHS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
Mopenu TBEPAOTO, KUAKOTO U
3 ra3§06pa3Hor;f) coémaﬁnﬁ 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKON TeOpUHu
5 Kpucrannunueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubmuorexa [JOK
[ToBepxHOCTHOE HATSHKEHNE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUe U CKATUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl
8 CO CKOPOCTBIO TEMJIOBOTO JBHKCHUS 1
YaCTHUI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHHUs BHYTPEHHEH SHeprun https://m.edsoo.ru/ff0a5c60
10 Buze! reruionepenaun 1 Eubmiorexa LIOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenuus "IIpakTruueckoe 1 1 bubnnoreka [JOK




HCIIOJIL30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MaTEPHUAJIOB B LIEJISAX
sHeprocOepexeHus"

KonndecTBo TemIoThL. Y aeIbHAas

https://m.edsoo.ru/ff0a65c0

bubmuorexa [JOK

12 TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEII0BOro OanaHca.
13 TEII)HJIOO6MGH 1 TETIOBOE bubmmoreia LHOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGoparopHnas pabora
14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,
15 HE00XO0IUMMOTO JIJIsl HATPEeBAHUS
TeJa ¥ BBIAEISIEMOT0 UM MpHU
OXJIKICHUHU
JlaboparopHnast pabota
16 "Onpgz[enléHHe I))/I[eanoﬁ bubmorexa [JOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y aenbpHas bubnuoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTB BaHU
18 KpHCT;nquec(I)m; I;Jel; YHG?IBHaﬂ bubmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TeIJIOTa TUIaBIECHUS
Jlaboparopnas pabota
19 "OHpIG)JIeJ'IEHI/Ie I;’HGHBHOﬁ TETIOTHI bubmmorexa [IOK
" https://m.edsoo.ru/ff0a72fe
TUJTABJICHUS JIb/Ia
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora Bubnmorexa [TOK
21 napooOpa3oBaHUs U KOHJEHCAIIUH.

3aBUCUMOCTb TEMIIEPATYpPBI

https://m.edsoo.ru/ff0a786¢




KHUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENIbHOM BIIaKHOCTH
BO3ayXa"

Pemenue 3agau Ha onpenenenue
BJIQ)KHOCTH BO3/1yXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[MTpuHIHMIEL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeslb BHYTPEHHETO CrOpaHHs

25

KIIJI TenmoBoro aBurares.
TemnoBble IBUTATEIN U 3aIllATa

OKpY>Karolel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U MTPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoOLEccax

27

28

29

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMe "TeIuIoBeIe IBIIEHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTsa"

KonTponbHas padbota no teme
"TenoBele ABiIeHus. M3Menenune
arperaTHbBIX COCTOSIHUI BeriecTa"
Onektpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"DnexTpuzanus TeA UHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"

31

B3anMopeiicTBre 3apsyKEHHBIX TEIl.
3axoH KyrnoHna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsiskeHHOCTB AJIEKTPUYECKOro

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




nosst. [IpuHnmn cynepnosuuuu
NEKTPUYECKUX MTOJIEH

Hocuremn OJICKTPUYCCKUX 3apAd0B.

33 OnemeHTapHbld 3apsa. CTpoeHue
aToMa

34 [IpoBOIHUKY Y TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAHEHHUS EKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1ad Ha npuMeHeHue bubmumorexa [IOK
CBOWCTB AJICKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc

o | ot e o Buniorsa LOK

) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUYECKOTO TOJISI HA 1
MIPOBOJIHUKYU U TUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnoreka [JOK
JKUIKOCTSX U raszax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

g | e T oo 0 Bunorsa LOK

" ’ https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HANIPSKEHHE.

42 Bonbr™merp. JlaGopaTopHas pabora 05 bubnuoreka [IOK
"N3mepenue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

I — Butimiorexa LIOK

https://m.edsoo.ru/ff0aa738
BELIECTBA
44 JlaGopaTopHas paboTa 1 bubnuoreka [IOK




"3aBUCUMOCTb IEKTPUYECKOTO
COIPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUTMHBI, TUIOLIA/IU TIONEPEYHOTO
ceyeHus u matepuaia

https://m.edsoo.ru/ff0aa738

3aBHCHUMOCTh CHIIBI TOKA OT

bu6mmoreka [IOK

45 HANPDKCHHA. 3AKOH OMa U1 https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlaGopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIbI Bubnorexa [IOK

46 TOKd, HAYIICTO HEPE3 Pesuctop, T https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COCITUHEHUS TIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka

48 MpaBuia CJIOKEHUS HANPSIKEHUI bubnnoreka [HOK
MIPH MOCJIEI0BATENILHOM https://m.edsoo.ru/ff0aaa5S8
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopunas pabota "IIpoBepka

49 MpaBuJIa JJIs CHIIBI TOKA MPU bubnnoreka [JOK
napajuieIbHOM COeAMHEHUN https://m.edsoo.ru/ff0aadle
pe3nucropos”
Pemenwue 3a1a4y Ha MprUMeHEHHE Bubmorexa [IOK

>0 3aiona OMa U1 pasiiHoro https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOTHUKOB
PaGora u momtHOCTH Bubmorexa [IOK

51 AIEKTPUIECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenna — *
JlaGopatopHnas pabora Bubniorexa [TOK

52 "OnpeneneHue paboOThl U MOITHOCTH https://m.edsoo.ru/f0ab3e0
NEKTPUYECKOro TOKa" — ]

53 DNEeKTpUYECKHE LIETH U bubnmnorexa [JOK

MOTPEOUTEITN IICKTPHIESCKON

https://m.edsoo.ru/ff0ab660




sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

IlocTossHHEIE MarHuThbl, UX

54 o
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue 1 bubnmoreka [JOK
MoJieH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE 110jIe. MarauTHoe nosie
56 3eMJIM ¥ ero 3Ha4YCHHUE IS )KU3HU buGnuorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOU paboTe
o TemMe "DIeKTpUYeCKUe 3apsbl.
57 3apsyKEeHHbIC TeJI;)a " UX - bubmorexa LIOK
. . https://m.edsoo.ru/ff0abd2¢c
B3auMojiercTBus. IlocToSHHBIN
BJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUYECKHUE 3apsbl.
3apspKeHHBIE Tela U UX
58 B3£I/IMO,Z[GI7ICTBI/I}I. ITocTossHHBIN bubmorexa [JOK
N " https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUI TOK" /
Bcepoccuiickas npoBepo4Has
paborta
PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "IlocTosSHHBIN
59 ANeKTpuyecKuit Tok" / bubmiorexa LIOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoepouHas
paborta
OngwiT DpcTena. MarHuTHOE moJie
60 aﬂeKTpnzeCKl(I)ro TOKa MarauTtHoe bubmorexa [IOK
https://m.edsoo.ru/ff0ac1d2
TI0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >EKTPOMarHiuTOB B
61 TexHuke. JJaboparopHas pabora 05 bubnuorexa [IOK

"N3yueHne nericTBUSI MAaTHUTHOTO
110JI HA IPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




62

63

64

65

66

DNEKTPOABUTATEIH TIOCTOSTHHOTO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTpPOICTBAaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KonctpyupoBanue u u3ydeHue
paboThI AMeKTpoABUTATENS"

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHOW UHIYKITHH.
[IpaBuio Jlenna

Onexrporereparop. CriocoObl
MOJTYYCHHUS DIICKTPHUUCCKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
JHEPrUH

[ToaroroBka Kk KOHTPOJILHOM padoTe
10 TeMe "DIJIEKTPUUECKHE U
MarHuTHBIC sIBJICHUS"

KonTponbHas padota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenoBbie
SIBJIEHUS"

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

68

PesepBHyIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHeIe
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5




9 KUIIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema YpoKa KoHTDOJIBHBIC IIpakTnu I[aTa oOpa3oBaTejbHbIE
n/n Bcero P P cckme U3YYeHUs P
padoThI padoThI pecypcbl

1 MexaHnyeckoe ABUKEHUE. 1
MartepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMONMHENHOE 1 bubnnorexa [HOK
NBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoTuHEIHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'padux ckopocTH
JlaGoparopHas paboTa

7 "OmnpeneneHne yCKOpEHus Teja mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHYKEHUH I10 https://m.edsoo.ru/ff0adbl18
HAKJIOHHOH MJI0CKOCTH"

3 CBobonHoe najenue tei. OnbIThl 1
lamunes
PaBHOMEpHOE IBUKEHUE TIO

9 okpyxHocTH. [lepnon u yacrora 1 bubnnoreka [JOK
oOpamienus. JIuneiHas u yriosas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 L{eHTpOCTpEMUTEIIEHOE YCKOPEHUE 1

11 IIepssiit 3akoH Hprorona. Bextop 1 bubnuoreka [IOK

CHIJIbI

https://m.edsoo.ru/ff0ac612




Bropoii 3akon Herorona.

bubmuoreka [JOK

12 PaBHoOpelicTBYIOIIAS cHJla https://m.edsoo.ru/ffO0ae72a
13 Tpetuii 3akon HerotoHa. bubmuorexa [JOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pewenne 3anad Ha npuMeHeHUe bubmumoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo reme «Cumna
YIPYTOCTH
17 fgioﬂazzgiiiﬁgé)fsomﬂ bubmorexa [TOK
Pedl https://m.edsoo.ru/ff0ace28
PYKUHBDY
bu6mmoreka [IOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 ngogazigﬁz iiiﬁ;;ﬂ MEHTa bubmmorexa [IOK
penl " H https://m.edsoo.ru/ffO0af8be
TPEHUS CKOJIBKEHUS
| Bomem s o S BuGaionsa LOK
0 O,, ’ YHpYrocti. https://m.edsoo.ru/ffO0afb8e
TPCHHUS
22 rarorenms, Vexopenme enoGomions BuGmorerca LIOK
’ p a1 https://m.edsoo.ru/ff0af044
TaeHUs
VYpok-koHdpeperuus "/IBmxenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conmueunas cuctema). ['amaktuku"
Pemenue 3agau nmo teme "Cuna Bubnmorexa [IOK
24 TSIKECTH ¥ 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5{8




[IepBas kocMu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecoMocTh u eperpy3ku https://m.edsoo.ru/ffO0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.

AOCOII0THO TBEPIOE TEIIO.

26 PaBHoBecue TBég;[oro Tena Enbmmorexa IOK
. o https://m.edsoo.ru/ffO0afe36

3aKpeIUIEHHOW OChIO BpallleHHUs.

MowmenT cuibl. LleHTp TsokecTn

PaBHOBecHe MaTepuaaIbHOW TOUKH.

AOCOIOTHO TBEPJIOE TEIIO.

27 PaBHOBecue TBEpAOTO TENa ¢
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHT cunebl. LleHTp TsxecTn

73 Pemenue 3aga4d mo reme "MoMeHT bu6mmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
ITonroroBka K KOHTPOJILHOM T

29 n(? ie;)/[eo”MixaHOHqggz)e ,Z([)BI/II:I?SI-(I)I/IZ. bubmnorexa LIOK

. " https://m.edsoo.ru/ff0b0408
BiamMmoneiicTBue ten
KoHTponrHas paboTa mo Tem
30 "l\(jlexlzlgnqecxcl)oe z(f)mme(})m:. ) bubmorexa [IOK
N " https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
Nmnynsce Tena. IMITynsc CUIIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuotexa [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

3 Pemenne 3agau mo teme "3akoH bu6mmorexa [IOK
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeakTuBHOE
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edso0o.ru/ff0b0as4
35 PabGora cuitbl TSDKECTH, CHITBI bu6mmorexa [IOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8




JlaboparopHas pabota
«Omnpenenenue paboThl CHUIIbI TPEHHSI

36 MIpU PAaBHOMEPHOM JBUKEHUU Teja
110 TOPU30HTAIBHOU TTOBEPXHOCTH
37 CBs13b DHEPTUU U pabOTHI.
[ToreHunanbHas sHeprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KHHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS PHEPTUHU B
MEXaHUKE
JlaGopaTtopHnast pabora «3yuenue bubnuotexa [JOK
40
3aKOHA COXPAHEHUS SYHEPTUU» https://m.edsoo.ru/ffObl2fe
41 KonebaTenpbHoE IBHIKCHHUE U €r0 bu6mmoreka [IOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ffOb1858
3aTyxaromye KoJueOaHus.
42 an}{,;mn]elimme KoJIeOaHMSI. bubmiorexa LIOK
https://m.edsoo.ru/ff0b20f0
Peszonanc
43 MareMaTH4eCcKUil U Py KUHHBIN
MasITHUKU
Vpok-uccnegoBanue «3aBUCHMOCTD
44 HeppI/IO,I[a Ko;e6aHI/II7I OT KECTKOCTH Eubmorexa IIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHMYECKHUX KOJICOaHMSIX
JlaboparopHas padborta
46 «Onpﬂnenﬁmneiammm U IIepruoja bubmmorexa LIOK
N https://m.edsoo.ru/ffOblaec
KOJIeOaHUH PYKUHHOTO MasSITHUKA
JlabopaTtopnast padota «I[IpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHHi bubnuorexa [IOK
47
rpy3a, MOJBEUIEHHOI0 K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»
48 Mexanuyeckue BoiaHbI. CBOMCTBA bubmunorexa [JOK




MCXaHHUYCCKUX BOJIH. HpOI[OJIBHHe u
IOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMHYECKHUE BOJIHBI"

50

51

52

3Byk. PacnipocTpanenue u
OTpakKEHUE 3BYKa
Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
uH(pa3ByK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

Konrponbnas pabora no reme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KojaebaHusi 1 BOJIHBI"

56
57

58

59

60

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-konpepentus "[lkana
OJICKTPOMAariuTHBIX BOJIH.

Hcnonp3oBaHue 37€KTpOMarHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"
VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TennedoHa"
Pemenue 3agau Ha onpeneneHne
YaCTOTHI M AJIMHEI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢




AIEKTPOMATHUTHOUN BOJIHBI
DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuoreka [JOK

01 Cropocth cheta. Bonrorbie https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku ceera. [Ipsmonunennoe Bubnorexa [IOK

62 pacrpocTpaHEeHHE CBETa. 3aTMEHUS https://m.edsoo.ru/fi0b3658
Connua u JIynst — )
3aKoH OTpa)K€HUs CBETa. 3epKaia. Bubmorexa LIOK

63 Pemmeriiie 3aa'i Ha MPHMEHeHHC https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA

64 [Ipenomnenue cera. 3aKkoH bubnuotexa [JOK
MIPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE

65 cBera. Mcrnop30BaHUE ITOJIHOTO bubmuorexa [JOK
BHYTPEHHET0 OTPa’KEHUs B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJIa

66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrja rnajgeHus Ha rpaHulie "Bo3ayX-
crekso""
Ypok-koHpepeHIus
"Ucnonp30BaHme MOTHOTO

67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTHYecKas cuiia JIMH3bI Etl/tlggll(r);eeliiziorﬁl FfOb3f2c

. bubmuorexa [JOK
69 [TocTpoenne n300paXkeHNH B THH3AX https://m.edsoo.ru/f0bddda
70 JlaGopaTtopHnast pabota bubnuotexa [JOK

"Onpenenenne HOKyCHOTO

https://m.edsoo.ru/ff0b4206




PACCTOSIHUSL U ONTHYECKOM CHUJIIBI
cobuparomiei JTuH3bI"

7 Ypok-koHpepenius "OnTuiyeckue bubmuorexa [JOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ff0cOa7e

7 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "JlepexTor
3peHus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 OnbiTel HhtoTOHA. CliokeHne bubmuorexa [JOK
CHEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTtopHnas pabota "ONbITHI 110

ps | B Seors com e Buniorsa LOK

https://m.edsoo.ru/ff0cOe2a
IpU UX HAOIIOACHUU Yepes
1IBETOBBIE (QUIBTPHI"
VYpok-npaktukym "BoaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHius u qudpaxuus"

77 Omneitel Pesepdopria u muranerapHas bubnuotexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8

78 IToctynatel bopa. Moneins aroma
bopa

79 arowow. Kt Momeaarige BuGmiorera L1OK

: ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI

30 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

81 PamnoakTUBHOCTE U €€ BUIEI bubmmorexa LJOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHue aTOMHOTrO sipa. bubnmnoreka [JOK




Hyxnonnas moneins

https://m.edsoo.ru/ffOc18ac

33 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubmumoreka [IOK
H3oTormbI https://m.edsoo.ru/ffOclal4

34 Penrenue 3amau mo treMe: bu6mmoreka [JOK
"PaguoakTuBHbBIE IIpeBpalieHus” https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacnana
Ypok-koH(pepeH s

86 "f})a,I[I/IoaKgIBII)-IBI;I W3JIy4YCHHUS B Bubmaorexa ITOK

" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 C(;HXITI))aHeHEﬂ 33;31103@0 u bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

33 OHeprusi CBSI3U aTOMHBIX SEP. bubnnoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

39 Pemenue 3agau no reme "Snepueie
peakuun"

90 Peakuuu cunrtesa u nenenus saep. bu6mmoreka [JOK
Ncrounuku sHeprun ConHua u 3BE311 https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenius "Anepuas

91 JHepreruka. Jlencreus }
paIuOaKTUBHBIX HU3Ty4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe

9 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBaeHuUs"

KonTpomnpHas pabota mo Teme
93 "DNEeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBbie siBneHus"
94 [ToBTOpeHue, 06ob1IIEHNE. bubnnoreka [JOK

JlaGopatopHble pabOThI IO KypCy

https://m.edsoo.ru/ff0c245a




"B3aumopeiictBue ten"
[ToBropenue, 0600mmenue. Pemenne

95 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
[ToBTropenue, 0600menue. Pemenne
9 pacyETHBIX U KAaY€CTBEHHBIX 3a/1a4 1 bu6mmoreka [IOK
o Teme "KIIJI TernoBbix https://m.edsoo.ru/ffO0c2a22
nsurareiaen"
57 | pacsermtnascorsonmm s |1 BuGmmorexa IOK
" " https://m.edsoo.ru/ff0c2b30
no reme "KIIJ[ anexkrpoycraHoBOK
08 TMaGoparopme paGomst no Kypey | ! Bumiotexa LIOK
" " https://m.edsoo.ru/ff0c2¢52
CBETOBBIC SIBJICHUS
o | Mommeme bmeme b | B LOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHHUsS B MEXAHHUKE
100 rexcranm o eve "Konegammn |1 BuSmmorera LIOK
" https://m.edsoo.ru/ffO0c2e82
BOJTHBI
01 rexcram no v "Cacromme |1 Butmaorerca LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTamu 1o Teme "KBaHTOBast u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE HM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (U3NYECKUE SIBICHUS B MPUPOJE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBNYECKUX SIBICHUIN

1.4

1.5

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel W (U3MYECKUE SIBJICHUS,
UCHONB3Ysl (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJb3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKOoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a71aud B 1 — 2 NEUCTBUS, UCIOJIb3YSI 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHMS 3aJaud  3alUChIBaTh KPATKOE YyCIOBUE, IOJICTABIIATH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HCOOXOAMMBIC /ISl PEIICHUS 33a]a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYCHHBIH pPE3ylbTaT, HAXOAUTh OIIUOKH B

XO0J¢€ OI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpSEMbBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 OIBITa U (POPMYITHPOBATH BBIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JIPyroil C HCIOJb30BAHUEM MPAMBIX HW3MEPECHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEITI0KEHHOMY IIIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE NPEAJIOKEHHBIX Ta0IUIl U TpaduKOB, JAeNIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCcTH Tpu  paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX  (U3HYECKUX  SBJICHUH H

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMy U TEXHUIECKUMH YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbS

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM M MYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BiageTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MPeo0pazoBaHms HHPOpMAITUH

nu3 OI[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JeJaTh KpaTKue COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, TPU ITOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh IMOHATHUA

pas3indaTthb SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘-ICCKOC SBJICHUC




1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (U3MYECKYI0O BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMCHIBAaTh €r0  MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX JUI pelIeHHs 3alauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3nUEeCKUX METOJIOB, UCTIONb3Ysl ONKMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEeHHil ¢ yuéToM 3a/1aHHOM a0COIFOTHON MOrPEIIHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIOJIHATH
U3MEpeHusi, cienyd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICOAOBAHHUA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYNH:
IJIAHWUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceays Hpel[HO)I(GHHOﬁ HWHCTPYKIIMK, W BBIYHUCIATH 3HAYCHUC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e30IacHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUINbBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOIuUMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaUCHUS

AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecriedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHHKOB BBIACIATh HH(POPMAIHIO, KOTOpast

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINNOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAy4YHO-

MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE




MaTepuansl, pecypcsl ceth MHTepHer; BiageTb NpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIMH U3 OTHON

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON JCSATCIBHOCTH, TPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpesiensaTh 00S3aHHOCTU B TpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

pa3jndaTrb SABJICHUA 10 OMHNCAHUIO HUX XapAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYecKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUZUUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIME JIAHHYIO  (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  HM3yYEHHBIX  3aBUCHUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U MPOILIECCHI,
UCIIONB3Ysl W3YYEHHBIE 3aKOHbI, IPU H3TOM [IaBaTh CJIOBECHYIO
GbopMyNUpPOBKY 3aKOHa W  3allUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOWMCTBA

bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacu€THble 3ajauu (omMparouiyecss Ha cucTeMy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUSA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTh pPacuéThl U OLEHHBATh PEATUCTHUYHOCTh

MOJTyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TMPH MOMOIIN
(Gu3MYeCKUX METOJOB, MCIIOJb3Ysl ONMCAHUE MCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOANTH OMNBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WM
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompesieNisis CpeAHee 3HAuYeHHE H3MepseMOil BeIMYuHBbI ((POKyCHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEpPEHUM: MJIAHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaThb BbIBOJBI 110 PE3YyJIbTATaM HCCICOAOBAHUA

1.12

MpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIIMYNH:




1.13

IUIAHUPOBATh U3MEPEHMsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CJIeAys MpPEeIIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEUIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIOE TEO, TOYCUHBIA HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34a, IJIaHETapHas MOJENb aToMma, HYKJIOHHas

MOZACIIb aTOMHOI'O AApa

XapaKTepU30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BaTh CXE€Mbl M CXEMaTU4YHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS U300paKEHUH B IJIOCKOM

3epKajie u coOuparoIeii TuH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHSI 3I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYIHpys IOMCKOBBIM  3armpoc,
HaXOJUTh IYTH  ONpPEJEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

UCIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHus, CIpPaBOYHBIC
MaTepuainbl, pecypchl cetu HTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE INTHCBMEHHBLIE H YCTHBIC COO6HIGHI/I${ Ha




1.21

OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHUKOB (U3NYECKOTO
coJiep)KaHusl, MyOJIMYHO IPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3UKKH U CONPOBOXKJATh BBICTYIUIEHHWE NpE3EeHTAlMed ¢ yd€ToM

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenensiTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aIcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIaJ] B JESATEIBHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Koxa
pasaeia

Kon

3JIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

1.2

1.3

@uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
@usuyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

@usnueckue BenWuWHBL.  V3MepeHne — PuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoiHasi CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBI METOJ| IO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
OKCIEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHA

1.4

Onucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsTHUM.
###Par###lI3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

###Par###OnpeneneHue pa3MepoB MallbIX Tell.
##H#Parf##l13mepeHne  TemrnepaTypsl IpU  ITOMOIIU

JKAJIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

2.1

2.2

2.3

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

###Par### ]| pmxeHne YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWJKEHHS  YacTUIl C  TEMIEpaTypou.

BbpoyHnoBckoe nBuxkenue, nupdysus

BSaI/IMO)IefICTBHe YacCTHIl BCIICCTBA: IIPUTAKCHHUE U




OTTAJIKUBAaHHUEC

###Par###ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
##H#Par###0O1enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmuii).

2.6 ###ParfH##OnbITBl  TI0  HAOIIOJICHUIO  TETUIOBOTO

pacuIMpeHusl ra3oB.
#H#HPar###O0nbITel 0 OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

a1 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JIBUKECHUE
#H##Par###CropocTsb. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JBUKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
14 ##H#Par###lnotHocTs  BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BEIleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' MOMOIUIbIO AMHAMOMETpPA
37 ###Par#HH#IBnenne Tarotenus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJBKEHUS U TPEHHUE IOKOS.
. Tpenue B mpupoje U TEXHUKE
3.9 ###Par###Cnoxenne cujl, HaMpaBJICHHBIX 110 OJHOU

npsaMoil. PaBHOZEHCTBYOIAs CUIT




[TpakTrueckue pabOTHI:
OmnpezneneHue CKOPOCTH PaBHOMEPHOTO  JBIIKEHUS
(mapuka B OKUAKOCTH, MOJENIU  DIEKTPUUYECKOIrO
aBTroMoOmwiIss u Tak gainee). OmnpenerneHue cpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
3.10 HaKJIOHHOM  1iockocTH. OmpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTh pacTshKeHUs (AedopMaiuu) MmpyXKHHBI OT
OPWIOKEHHON  cuibl.  OMNbBITEL, JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTB CHJIBI TPEHHUS CKOJBKEHHUSI OT Beca Teja U

XapaKTepa COIMpHUKaCarOmMnXCAa HOBerHOCTeﬁ

®duznyeckue SBICHUS B IPUPOJE: NMPUMEPHI JBHKEHUS C
3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

3.12 TexHu4eckue ycTpoicTBa: JMHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

T Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U
yBEJIMYEHUS J1aBICHUS

4o JlaBnenue raza. 3aBUCUMOCTD JaBJIeHUs Ta3a OT 00bEMa,
TEMIIEpaTyphl

43 Ilepenava naBieHust TBEPABIMU TEIaMU, KUAKOCTIMH U
razamu. 3akoH Ilackans. [TneBMaTHUeCKHE MalTMHEI

3aBUCHMOCTh  JaBJICHUS OJKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocraTuueckuit mapagokc. CooOIaronmecs cocyapl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
45 CyIIIECTBOBaHUS BO3AYIIHON 00070uku 3emu. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

16 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBatomas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT
00béMa MOTpYXKEHHOH B KHUAKOCTh YacTH Tea.
OmnpeneneHye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeEJI0O B JKHUAKOCTH, OT Macchl Tena. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHUJIBI, JIEHCTBYIONIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B XKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKHJIKOCTH. KonctpyupoBanue apeomeTpa HIIH
KOHCTPYUPOBAHME  JIOAKA W ONpEHCIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBICHUS HA JKUBOM OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN Ipecc,
MaHOMeETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexannyeckas MOIIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas

' iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3onoToe  mpaBwio»  MexaHUKU.  KoadduumeHt

5.5 ITOJIE3HOTO NEeNCTBUA MEXaHU3MOB. IIpoctsrie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU

COXpPAaHCHUA MEXaHHYIeCKOM OHEPIrun




[TpakTrueckue pabOTHI:
###Par####0Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU

pPaBHOMEPHOM JBHXKXCHHH TECIa II0 FOpI/ISOHTaJIBHOﬁ

> noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON S3HEPTUU
@dusuyeckue SBICHUS B MPUPOJE: pblYard B TeEIE
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
pasnena IeMeHTA IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3mepbl
' Mosekyl.  OmbIThI,  MOATBEPKIAIOIMIMUE  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocrosiHUI BemiecTBa. Kpucramnumdeckue u amopdHbie
Tena
6 OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpUHn
6.4 CmauuBaHMe U KallWUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBHKEHUS YaCTHUIL
67 Buytpennss sneprus. CrnocoObl U3MEHEHUsI BHYTpEHHEH
' SHEPrUu: TeIionepeaaya U CoBepIeHrue padoThbl




Bugel remonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3IIy4eHUe
KommyectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTh
6.9
BEILIECTBA
TemsooOMEH M TEJIOBOE paBHOBECHE. Y paBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TeoTa IIaBIeHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBHCHUMOCTh TEMIIEPATYypPbl KUIEHHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIJIOBOro JABUratelns. TemioBble ABUTaTeNId M 3aliuTa
OKpY>KaroIlen cpeibl
3aKOH COXpaHEHMs U NIPEBPALLEHUS YHEPTUU B TEIUIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
#H##Par#H#OnbITEl 0 OOHApY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#H#H#Par###0ONbITBl  1I0  BBIPALIMBAHUIO  KPUCTAJUIOB
IIOBapEHHOM COJIM WJIM caxapa.
#HHPar#t##OnbITEL o HaAOJIFOIEHUTO TEILJIOBOTO
6.17 pacUIMpeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

###PartH##Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
LInpuIia.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

##H#Par###] [poBepka runoressl JUHEHHONW 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOH
TpyOKe OT TeMIIepaTyphl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTUU TelNa B Pe3yibTaTe TEIUIoNepenadd M padoThI
BHCIIHUX CHUIL.

###Part##lIccnenoBanye SBJICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAHUH XOJIOJHOW U TOpsiueid BOJIBI.
###Par####Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.

###Par###Onpenenenue yIEIbHON TEIIOEMKOCTH
BCIIECCTBA.

###PartH##ccnenoBanue mpoiiecca UCIapeHus.
###Par###0OnpenenieHue OTHOCUTEIBHON  BJIAKHOCTHU
BO3/TyXa.

###Part##OnpeneneHue yAelbHOW TEIUIOTHI IJIABJICHUS

JIbaa.

6.18

6.19

@dusnyeckue SABICHHA B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SIBIEHUS B MPHUPOJE,
KpUCTaJIIBl B NIpUpose, u3inydenne CoiHila, 3aMep3aHue
BO/1I0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HWHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAaHNSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETpP, MapoBas TypOMHa,

ABUTATCJIb BHYTPCHHCTO CTrOPAaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

QHCKTpI/ISaL{I/IH TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJNl OT

BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXKY T€JIaMHU)

aﬂeKTpI/I‘{eCKOC ITOJIC. HaprDKéHHOCTB QJICKTPHUYCCKOTO




noss. lIpyHOunD Ccyneprnos3unuu 3JIEKTPUYECKUX I0JIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
76 ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY MOCTOSIHHOTO TOKA
Jencreus 3JIEKTPUYECKOIO TOKa (Temosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
. Onexktpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaIpsDKEHUE
=9 CornpoTuBieHue MPOBOJIHUKA. VYnensHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenpHOE W NapajUIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH AIEKTPUUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENTH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKkoe 3amMblkaHue
[TocrosHHble MarHuThl. B3auMopelcTBuE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHuTtHOe TmoNe 3eMiIM MU €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OnbIT Dpcrena. MarHuTHOE TOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENh MOCTOSTHHOTO TOoKa. VMcmonp3oBaHue

BHCKTPOHBHFaTCHCﬁ B TCXHHUYCCKHX yCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN

7.18
unaykiuu. [Ipasuino Jlenma
DIEeKTPOreHeparop. CnocoObl MOJTy4YEeHUs
7.19 BJIEKTPUYECKON SHEPTUHU. DIIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
OMnBITH 110 HAOJIOJACHHIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU COMPUKOCHOBECHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOIHUKH U JUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HaMPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHBJICHHUS PE3UCTOPA M HANPSHKCHUS
Ha PEe3UCTOpE.
OMBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
70 3JEKTPUYECKOTO COMPOTUBJIEHUS MIPOBOJHUKA OT €ro

JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHHs U MaTepraa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATENIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuiia A1 CWIbl TOKA MPHU MApaJLIEIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOTO TOKAa, WUAYIIErO0 4Yepe3 PEe3UucTop.
OmnpeneneHue  MOUIHOCTH — 3JIEKTPUUYECKOrO  TOKa,
BBIIEIIIEMON Ha pe3ucTope. VMcecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hel. Onpenenenue KII/I narpesarens. MccnenoBanue
MarsuTHOI'O BSaHMOﬂeﬁCTBHH IIOCTOSSHHBIX MArHuTOB.
W3y4eHne MarHuTHOTO IOJIsl TOCTOSIHHBIX MarHUTOB MpU
uxX o0beAMHEHUM |  pasjeneHud. VccremoBaHue

JEWCTBUSA JIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.




OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJCICTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUd TOKa B Karymke. M3ydenue

I[GflCTBPIH MAaroiuMTHOIO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KouncrpynpoBanue u H3y4yeHue paboTsl
3JIEKTPOJIBUTATEIIS. N3mepenne KII
ANEKTPOABUTATEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA BHGKTpOMaFHI/ITHOfI HHAYKIUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUSI U HaIrpaBJICHUA

HHAYKIIUOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHUAHUC

TexHUUecKUue YCTPOKMCTBA: 3JICKTPOCKOI, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUHUK DJCKTPUUCCKON DHEPTHH,
JJIEKTPOOCBETUTENIbHBIE ~ TPHUOOPBI,  HAarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsI), AIEKTPUYECKHUE
MpEeIOXPAaHUTENH, JIIEKTPOMATHUT, DIEKTPOJBUTATEH

IMOCTOSAHHOI'O TOKA, reHEPATOPp MOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Kon anementa [IpoBepsieMbIe 2IEMEHTBI COAEPKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
8.1 Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
8.4 ##HPar##HepaBHOMEpHOE NPAMOJIMHENHOE JBUKECHHUE.

CpenHsis W MIHOBEHHass CKOpPOCTb Tela  IpHU




HCPpaBHOMCPHOM ABHXKCHUU

Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
8.5 JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ['anunes
###Par###PaBHoMEpHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 [lepnox m yactora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon Herotona
8.11 H#H#H#Par###] [puHuUn cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
###Parf##Cuna TpeHUs: CWJla TPEHUS CKOJIbXEHUS,
813 cujia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
###Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
8.14 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KOocMHUYecKasi CKopocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPI0E
8.16 TEJNO
###Part##PaBHoBecre TBEPIOro Tella C 3aKPEIUIEHHON
817 Ocbl0 BpauieHus. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 Hi#HPar#HH#PeakTBHOE ABM)KEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
[loTenuuanpHass SHeprust Tena, TMOJHATOTO  HaJ
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHast SHEPTHS CKATON NPYKUHBI
825 ###Par###Kunetnueckass  sHeprusa.  Teopema o

KMHETUYECKON SHEPTUU




8.26

###Par###3aKkoH COXpaHEHUSI MEXAaHUYECKOU SHEPTUU

8.27

8.28

8.29

[IpakTuueckue paboOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEeHUsl Tella NP PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOpPOCTH IMYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CuUlBl HOpPMaJbHOTO JdaBieHusa. OrmnpeneneHue
kodhdunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOTHl CUIIBI
TPeHHSI TIpU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOABMKHOTO M TMOABHKHOTO
0JIOKOB

dusndeckue sSBICHUS B MPUPOJIE: NMPWINBHI U OTJIHUBHI,
nBuxkeHne TuiaHeT CONHEYHON CHUCTEMBI, PEaKTUBHOE

ABWIKCHUC KHUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JIATYUKHU

ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHUI: TIepUO/I, YacTOTa, aMILIUTYIa

9.2 Maremaruueckuit u IIPY>KUHHBIN MasITHUKHU.
. [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHUN

. 3aryxatomue kosieOaHus. BbIHYXIeHHBIE KOJeOaHwUs.
' Pesonanc

94 Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.

[IpononbHBIE W MONEpeYHbIe BOMHBI. [[1MHAa BOJHBI U




9.5
9.6

9.7

CKOPOCTB €€ pacnpocTpaHeHusl. MexaHW4YecKre BOIHBI B
TBEPAOM Telie, CEHCMHUYECKHE BOJTHBI

3BykK. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa
WnudpasByk u yabTpa3ByK

[IpakTuyeckue pabOTHI:

OmpeneneHne  4acTOTBl M Iepuojga  KoJjeOaHui
MaTEeMaTH4eCKOro MasTHHUKA.

OmpeneneHne  4acTOTBl M Iepuojga  KoJjeOaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJBCIICHHOIO K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NPY)KUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTHU nepuoja KoJeOaHmi rpysa,
MOJIBEIICHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

NPy XKUHBI. HSMCpCHI/Ie YCKOPCHUMA CBO6OI(HOFO naacHus

9.8

9.9

duznyeckue SBICHUS B nprupoac: BOCHPHUATUC 3BYKOB
KUBOTHBIMH, 3€MJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
IyHaMH, DXO0

TexHudeckue yCTpOMCTBA: DXOJOT, HCIOIb30BAHUE

yIBTpPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10
10.4

10.5

10.6

ONEKTPOMarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

[kana 31eKTPOMarHUTHBIX BOJH

OnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBeTa.
BonHoBEIE cBOlICTBa CBETa

[IpakTuueckue padbOTHI:

N3ydyeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa

Ousnyeckue SBICHUS B MpHUpPoAE: OHUOIOTHYECKOe
NeiicTBre BUJUMOTO, yIAbTPapUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI

Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE




OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBeta. IcTOUHUKHM cBETa
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETa
113 Otpaxenue cBera. [1mockoe 3epkao. 3aKOH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 OnTudueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U
' TeJecKora
117 I'maz kak onrtuyeckas cuctema. bIM30pyKocTh U
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue padbOTHI:
#H#HPar###ccneqoBanue 3aBHCUMOCTH yria
OTpPa)XEHHUs CBETOBOTO JIyya OT YTIJIa MaJICHHUS.
###Par##H#113ydeHne  XapakTepUCTHK  H300paKeHHs
MpeaMeTa B TUIOCKOM 3epKaje.
#HHtPar###ccienoBanue 3aBUCUMOCTHU yria
MpPEOMJICHUST CBETOBOTO Jydya OT yrIjla MaJeHusl Ha
119 TPAHUIIE «BO3IYX — CTEKIIO».

###Par#Ht#lonyyenne u300pakeHUH € [TOMOLUIBIO
coOuparoIen JTMH3HI.

###Par###Onpenenenue (POKyCHOTO pacCTOSHHS U
ONITUYECKOU CUITBI COOUPAOIIEH JTHH3BL.
##H##Par###OnbITEl 10 pa3ioKeHUIo Oeyoro cBera B
CIIEKTP.

###Par###OnBITEl IO BOCHPHUSTHIO IIBETA MPEIMETOB

pU UX HAOJIOACHUH Yepe3 BETOBbIE (DUIBTPHI

11.10

®duznueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
JlyHpl, 1IBETa TEJ, ONTHYECKHE SIBIIECHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)
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Texuuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,

H-H ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBUGIE ABJIEHUA
121 OmnbiTel Pezepdopna m 1utanerapHas Mojeidb aTroMma.
' Mogens aroma bopa
122 Hcnyckanne u moriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ydeHHs
124 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M3oTonsl
125 PaguoaxkTtuBHble npeBpamieHus. llepumon mnomypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuu. 3aKOHBI COXPAHEHHUs 3apsilOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. ctouHuku sHepruu
' CoiHIa u 3BE3]1
12.9 Snepnas osHepretuka. JlecTBHE  pPagMOAKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HabntonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHME SHEPIUU YACTHIIbI
110 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue paaroakTuBHoOro poHa
®usnyeckue SBICHUS B INPHUPOAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIYUYCHUE MPUPOIHBIX MHUHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX HW3IyYEHUH HaA OpraHUu3M
YeJI0BeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszoBanusi Ha ocHoBe PT'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(U3HMYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpPUPOAbI
(MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXAalOlIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
A3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHEC HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCPpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SBJICHHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onuceBaTh HN3Yy4YCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuil 0€30MacHOTO TpynAa: HaOMroAeHHE (PU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  IMPEIACTABIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoueccoB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJIATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTH PACUYETHI M OICHHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TPHUMEHEHHS JOCTIKCHUNA (UMUK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WHQOpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH — ITPeOOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCUE€TA.
' OTHOCUTENBHOCTD JIBHXKEHUS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONIMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI TEla OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 (1) =xXo +0d
I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl TMPOCKIUU CKOPOCTH, MPOEKIIMH
NEepeMENICHUs, IyTH, KOOpPAMHATBI NIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHHUS:
7
Sl =vy #i+ay= %
@opMynbl 1T TPOCKIIMUA TEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 s. (D=0, -F—I—ﬂ].-%.
U_\'('f) =gy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2{I_TS_T
I'paduky 3aBUCUMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHUs], KOOPAWHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOMAHOE TaJCHHE Tela IO
1.5 BepTUKAIN (ABMKEHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOparreHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

1.6 yckopenus. @opmyrna uist BBIYMCIECHUS YCKOPEHUS:
2
qa. = v
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUs:
V= 1
T
Macca. [InotHOCTB BemecTBa. @opmysa 1uisl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennyuHa. CliokeHue Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d
1.10

CoHarnpaBleHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH Ha

TCII0

1.12

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fyy=-Fi,

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDopMyna JJId BBIYUCIICHUA MOJAYJISI CHJIIbL

TPCHUS CKOJIbXKXCHUA:




F_=u-N

1.13

1.14

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my - 1M,
F=G- -1 _2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJACHUSI.
®opmyna a7t BBIYUCICHUSI CUJIBI TSKeCTH BOIHM3M moBepxHocTH 3emnu: F = mg.
JIBmxenue manet Bokpyr Comnnia. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

1.16

Hmnynec Tena — BeKTOpHas pu3ndeckasi BelIMYnHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne uMmnynbsca. MMIrynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=0+, U, =const

PeaktuBHOE nBHKEHHE

1.17

1.18

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=F5cosc

Mexann4deckas MOIITHOCTD:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHYSCKOU OHCPIUU:

H!Uz
Ep ="

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. qbopMyna JUIS. BBIYMCIICHUS MOTEHIIAIBLHOM

OHCPIruM T€j1a, IOAHATOrO




Haja 3eMIIEN:

E,= mgh

Mexanandeckas OHEPIuUs:

E=E;+E »
1.19 3aKOH COXpaHEHUsI MeXaHWYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOM IHEPIruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparieHue MexaHUYECKOI SHEPTUU IPU HATTMYUU CUIIbI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Ppruar. Moment cuiibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
120  MHM=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 1151 BBIYUCICHUS JaBICHUS TBEPAOIO Tea:
_F
pP= G
101 JlaBnenue raza. ATMOocepHOe TaBIeHHE.
' I'mapocTraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®opmyna 1151 BBIYUCICHUS TABJICHHS BHYTPU KUIKOCTH:
P=PE+Dy,
1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JEMCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh UM Ta3:
1.23
Foug =pgV
VYcnosue rutaBanus tena. [maBanue cy0B ¥ BO3yXOTUIaBaHUE
|24 Mexannueckne KoJjiebaHus. AMIUTMTYyda, TEpUOJ M dYacToTa KoJIeOaHHil.

®opmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUO/I KOJIeOaHUH:




1.25

1.26

1.27

1.28

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruud mnpu

KoJ1e0aTeIbHOM JIBHKCHUU
3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTB paCipoCTpaHCHUS BOJIHBI:

Lh=v-T

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI HAa T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipakxmuueckue pabomul

W3mepenune cpenHed IMIOTHOCTH BEHIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((GUIIMEHTa TPEHUS CKOJIbKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka INpu JBMKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KOJICOAaHUH TIPY>KUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJIbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOUIbIO MOJIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTU TeJIa U OT IJIOTHOCTH KHUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NpPYKHHE, OT CTENEHU
nedopmaiuu IpyKUHBI;, YCKOPEHUs OpyCcKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpPHOja
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT Macchl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBAaHME HE3aBHUCHUMOCTU IepHoja KoyeOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B JKUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U
TEXHUKE, TPUIUBBI W OTJIMBHL, JBIKEHHE TUTaHeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE JTBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIOBEKa, BIUSHUE

aTMoc(epHOro JaBleHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE




3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYeCcKHe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETBI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHHﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IIPOCTBIE MCXAaHU3MBI B 6BITy,

131 COOO0MIAIOIMEeCs COCY/Abl, YCTPOMCTBO BOJOMPOBOJA, T'MAPABIMYECKHUIN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, HXOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOXKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, )KUAKOTO M Ta3000pa3HOr0 COCTOSIHHM BEIECTBA.
Kpucrannuyeckue u amop@Hsie Tena

55 JBwxenue wyactuiy BemiecTBa. CBsI3b CKOPOCTH JABUKEHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TemnoBoe paBHOBECHE

Y Buyrtpennsst sHeprus. Pabora m Teruionepenavya Kak CHOCOOBI H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Buasl Tenonepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3ITyUEHUE
HarpeBanue wu oxnaxnenue ten. KomuwyecTBO — TerioTel. Y aenbHas
TEINIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrMU B TEIUIOBBIX IpoOIEccax. YPAaBHEHUE TEIJIOBOTO
OayaHca:

2.9
0 +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHHMe BHYTpPEHHEH SHEpPruM B Ipolecce

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TeruioTa

' napoo6pazoBanus: L = Q/m

2.11 BnaxnocTs BO3ayxa

512 [InaBnenne wu Kpucrtasmzauus. V3MeHeHHe BHYTpEHHEW DSHEPruM NpH

IJIABJICHUU U KpUCTAJIJIM3allN. y)IeJ'II)HaH TCIJIOTA I1JIaBJICHUA




2.13

=2

m

BHYTpeHH}I}I OHEPIYs CropaHus TOILJIMBA. Y,ZLCJ'II)Haﬂ TEIIOTA CTOpaHusA TOILIMBA:
q=0/m

2.14

[Tpuntumne! padoTs! TeroBsix Asuratenei. KIIJ[ remmoBoro aurarens

2.15

Ilpakmuueckue pabomul

H3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOro LWJIMHIAPA; KOJIUMYECTBA
TEIUIOTHI, MOJYYEHHOIr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUPOBAHHON
MacCCbl, B KOTOpYIO OIIyHICH HaneTI)If/'I OUWJIMHAP, KOJUYCCTBA TCILIOTHI,
OTJAHHOTO HarpeTbiM LMIMHIPOM, IOCJIE OIMYCKaHHWs €ro B BOAY KOMHATHOH
TEMIICPATYPHhI; OTHOCHUTEIBHOM BJIQYKHOCTH BO3/1yXa, YI[GJIBHOﬁ TCIIJIOThI
IUIaBJIeHUs JpAa. lcciegoBaHuMe M3MEHEHUs TeMIepaTypbl BOJAbI  IIpU
PA3IMYHBIX YCJIOBUAX; ABJICHHUA TeriooOMeHa npu CMCUIMBAHHUU XOJ'IOZ[HOﬁ u

ropﬂqeﬁ BOJbI; IIpOLECCa NCIIapCHUA

2.16

Qusuueckue s6leHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIPHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B IpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWJUIAPbl, IPUMEPBI UCIIOJIB30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpMOMETp, NaTUMK TEMIIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3HeKTpH3aHI/I${ TCII. I[Ba BHUJA SJICKTPUYICCKUX 3apPA10B

3.2

BsaumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

3.6

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  II0JIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn onexkrpuyeckux 3apsanoB. [leficTBHE DJIEKTPUYECKOrO IO Ha
3JIeKTpUYeCKre 3apsabl. [IpOBOJHUKY U TUIIEKTPUKH

[TocTossHHBIN AIEKTpUYECKU TOK. J[ecTBUS 3neKTprudeckoro Toka. Cuia Toka.

Hanpsxenue.
I=q/t,U=A/




DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICITbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
3.8 3akon Oma miis yyacTka anekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOHHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U;I=I+1;R=2.
2 2 P
CwmenianHble COETMHEHUS TPOBOIHUKOB
Pabota un MomHOCTh dnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe Mosie NMPSMOrO NPOBOJHMKA C TOKOM. JImHum
MarHUTHOM MHIYKLIUH
313 MarautHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaumozneicTBhe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ipaxmuuyeckue pabomul
W3mepeHnne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOThI AIMEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE
3.16 (pe3ucTOpBIl, JIAaMIOYKA), OT HAIPSHKEHUs Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH

COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEUYHOTr0o CCUHCHHUA U
YACIBbHOTO COIIPOTUBJICHU.
HpOBepKa nmpasujia s SJICKTPUUCCKOrO HAIIPAXKCHHA IMPU IMOCICA0BATCIIBHOM

COCAMHCHUHN IIPOBOAHUKOB; IIpaBUWJia IJId CHJIBI JSJICKTPUYCCKOI'O TOKa IIpH




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue A61eHUs 6 Npupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIEKTPOOCBETUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEAOXPAHUTENIN, BJICKTPOMArHUT, BJICKTPOJBHUIaTelb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOIO TOKa
3.19 DJIeKTpOMarHuTHbI€ BOJIHBI. [1IKkana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' nun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyecKkue mpuodopsl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus COOMPArOIIeH JTMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeETa U
M300paxKeHusi, KOTrja MpeAMeT pPacloiioKeH B JBOMHOM (oKyce), MmoKazarems
3.26 MPETOMJICHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBa M300pa)keHUs], MOJYYEHHOTO C MOMOIBIO
coOuparomiel JHMH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEJIOMJIEHUsI CBETOBOrO Jyya OT yria MaJeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHU A
41 PamnoaktuBHOCTH. Anbda-, O6era-, Tamma-usnydenus. Peakuun anbda-u Oera-
' pacnaga
4.2 OmnpiTel Pezepdopaa mo paccesauto anba-yactuu. [Inanerapuas moaens atroma




4.3 CocrtaB aroMHOTrO0 sifjpa. M3oTormnsl

4.4 [lepuon monypacmnaga aTOMHBIX sIAEP

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YKCEI
Qusuueckue sA6leHUs 6 nNpupode. €CTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIYyUCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE pPaJIMOAKTUBHBIX U3ITy4€HUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

Bunbcona, snepHas 3HEpPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[eppimikua A.B. YueOnuk «®usuka 7 kinace». Mocksa, «[Ipocsemienuey, 2025
[leppimkua A.B. YueOnuk «®usuka 8 kiace». Mocksa, «IIpocsemienue», 2026
[leppimkuna A.B. Yuebnuk «®usuka 9 kiace». Mocksa, «Jpoday», 2021
Jlykamuk B.1. COopuuk 3anad no ¢usuke 7 — 9 knaccel. MockBa,
«IIpocBemenuer, 2017.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Tlepbimkun A.B. Yueonuk «®usuka 7 kimacc». MockBsa,
«IIpocBemenuer, 2025

2. Tlepbimkun A.B. Yueonuk «®usuka § knacc». Mocksa,

«IIpocsemenuer, 2026

. Ilepsimikun A.B. YueOnuk «®usuka 9 knacc». Mocksa, «lpoda», 2021

4. Jlykamuk B.U. CoopHuk 3amau no ¢uszuke 7 — 9 knaccel. Mocksa,
«IIpocBemenuer, 2017.

5. Kupuxk JI.A. ®usuka 7-9. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. Mocksa, «Unekca», 2016.

6. Ilepeimkun A.B. COopHuk 3anau no ¢pusuke: 7-9 k. ®PI'OC: k yueOHUKaM
A.B. Ileppimikuna u ap. — M.: M3natensctBo «OK3amMen», 2014.

7. T'pomueBa O.M. KoHTpoibHBIE 1 caMOCTOsITENbHBIE Pa0b0ThI 0 (huszuke. K
yueOHuky A.B. [leppimkuna «dusuka. 7-9 knace». MockBa, « DK3aMeH»,
2013.

8.B.A. Bonkos.Iloypounsie pa3zpaboTku o ¢usuke. 8 kinacc. MockBa «Bakoy»
2017

9.B.A. Bonkos.Iloypounsie pazpabotku no pusuke. 9 kiacc. Mocka «Bako»
2017

10. Bbypos B.A, Kabanos C.®, Cupugos B.1. ®ponraibHbie
AKCTIIEpUMEHTabHbIE 3a1anus 1o ¢pusuke. Mocksa «IIpocemenney, 1981

11. I'yrauk E. M. ®usuka. 7 KII.: TEMaTUYECKOE U MOYPOUYHOE TIJIAHUPOBAHUE K
yueOHuky A. B. Ilepwimkuna «®usuka. 7 kinace» / E. M. I'ytauk, E. B.
Pri6akoga. [lox pen. E. M. I'yrauk. — M.: [Ipoda, 2012. — 96 c.

12. MunskoBa P. [[. TemaTudeckoe u nMoypo4yHoe IMIaHUPOBAHUE O (HU3HKE:

(98]

7-1 Kn.: K yuebnuky A. B. Ilepwpiukuna «®usuka. 7 xmacey/ P. ]l
MunrnkoBa, E. H. ITamanotu. — M.: Dx3amen, 2013. — 127 c.
13.Mapon A. E., Mapon E. A. ®usuka . 7 knacc: IUIaKTUYECKUE MaTepHUaIbI-

M.: Ipoda 2017.- 156 c.



14.T'ytauk E. M. ®u3uka. 8§ KII.: TEMATHYECKOE U MOYPOUHOE IJIAHUPOBAHUE K
yuaeOHuky A. B. Ilepeimkuna «®wusuka. 8 kmace» / E. M. I'yrauk, E. B.
Pri6akoBa. Ilox pen. E. M. I'yrauk. — M.: [Ipoda, 2012. — 96 c.

15.11leBuoB B.A. ®usuka 8 knaccel. [loypounsie miuanel no yueOHUKY A. B.
[epwikuna/ Bonrorpaa: Yuurens. 2007- 136¢.

16.Mapon A. E., Mapon E. A. ®usuka . 8 kjiacc: IUIaKTUYECKUE MAaTEPUATIbI-
M.: Ipoca 2018.- 156 c.

17.AnekcanapoBa 3. B. wu ap. VYpoku ¢u3uKkd C [OpUMEHEHUEM
UH(OpPMAIIMOHHBIX TeXHOJorui. 7-11 kmaccel. Meroguueckoe mocobue ¢
ANIEKTPOHHBIM TpuiiokeHnem.- M: MzpatensbctBo « I'mobycy, 2009.- 313c.

18.KoHTpoIbHBIE U CAMOCTOSITENIbHBIE pa0OTHI 10 PU3HKE. 9 Kilacc: K Y4COHUKY
A.B. [leppiikuna, E.M. I'ytauk «®usnka 9 kinace» / O.W. I'pomiieBa. — M.
N3 narenscTBO «OK3amen», 2014.

19.®Duzuka. 9 knacc: yuebHo-mMeroanueckoe nocooue/ A.E. Mapon, E.A.
Mapon. — M.: [Ipoda, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

1. MynpTuMenuitHOe pUJIoKeHNe K yueOHukam 7, 8, 9 kiaccoB A.B.
[lepriknna. Koncrpykropsl ypokoB. Mocksa "Jlpoga". 2014
HNuTepaktuBHOE yueOHOE nocobue . Harnsanas ¢pusnka. 8,9 kiacc
Bupryanbnble 1abopatopHbie paboThl o pusnke 8-9 knacc.
Ypoxu pusuku Kupmiia u Medoaus. 5-6 kiacc; 7-8 kinace
Kupunn u Medoauii. bonbiias sHUMKIONEAMS.
Komnbrotepusiii kypc "OtkpbiTas pusuka 1.0" (1 u 2 yacTs)
Menunateka pecypcoB K Kypcy "®@uszmka 8, 9 wiaccel". KOHCTpPYKTOpBI
ypokoB. YMK "®wuszuka 8, 9" - sieKkTpoHHOE MpUIIOKEeHHE K yaeOHukam §, 9
kiaccsl. Mocksa "IIpocsemenne COEPBI". 2015
Kpome  Toro, VYMK  omwmpaercs  Ha  OTKpBITBIE  [U(POBHIE
o0Opa3oBaTesbHbIE PECYPCHI:
1. Karajor ccbuiok Ha pecypebl 0 (hpusmke

Nk

http:www.ivanovo.ac.ru/phys

2. becnatHble oOy4aromiye nporpaMmsal o pusuke
http:www.history.ru/freeph.htm




3. JlaGopatopHblie pabOTHI 1O PU3UKE
http:phdep.ifmo.ru

4. Anumarnus pu3NUeCKUX IMPOIECCOB
http:physics.nad.ru

5. ®dusnyeckas SHIMKIONEIUS
http://www.elmagn.chalmers.se/%7eigor




Hopmbut ouenok 3a nabopamophyio paoomy

Ouenka «5» cTaBUTCA B TOM CIIy4ae, €CIU yJalluucs:
- BBINOJHSAET paboTy B MOJHOM oOOBEeMe C COOJIOJEHUEM HEOOXOAUMOM
NOCJIEN0BATEIBHOCTH IPOBEAECHUS OIBITOB U U3MEPEHUI;
- CaMOCTOSITEJIbHO U PalMOHAJIBFHO MOHTHPYET HE0O0XOAMMOe 000pYI0BaHUE,
BCE OIBITHI MPOBOJUT B YCJIOBUSIX M pEKHUMaxX, 00ECIEUMBAIONIUX TMOJYYCHUE
BEPHBIX PE3YJILTATOB U BBHIBOJIOB;
- coOmo1aeT TpedoBaHMs O€30MaCHOCTU TPY/IA;
- B OTYETE MPaBWIBbHO U aKKYpaTHO JEJIaeT BCE 3alKCH, TaOJIMIbI, PUCYHKH,
YepTekKu, TpaduKu, BEIUUCICHUS;
- 0e3 omuOOK MPOBOAUT aHANIM3 MOrpemHocTed (st 8-9Kin).
Ouyenka «4» TnpaBoMEepHa B TOM CJIy4yae, €CIIM BBIMOJHEHBI TPEOOBAHUS K
OIICHKE «5», HO YUEHHUK JIOMYCTHJI HEJIOUETHI WK HETPYyObie OIIMOKH.
Ounenka «3» CTaBUTCS, €CIA PE3YJbTAT BBIIOJIHEHHOW 4YacTH TAaKOB, 4YTO
MIO3BOJISIET TOJIYYUTh MTPABUIIbHbBIC
BBIBOJIbI, HO B XOJI¢ NPOBEACHUS OMNbITA U HU3MEPEHUN OBLIM JOIMYIICHBI
OIIIUOKH.
OneHka «2» BBICTaBIAECTCS TOTAA, KOTJA PE3yJIbTaThl HE MO3BOJSIOT MOJIYYUTh
PaBUJIBHBIX BBIBOJIOB, €CJIM OMBITHI, U3MEPEHHUSI, BHIYMCICHUS, HAOIIOACHUS
IPOU3BOIUIINCH HEBEPHO.
Bo ecex cnyuasx oyenxa cHudxcaemcs, eciu yueHuK He coo100an mpeoosanuil
bezonacrnocmu mpyoa.

OueHka 3a yCTHBIN OTBET
Ouyenka «5» cTaBUTCA B TOM Clly4ae, €CJIU yJalluucs:
- OOHapyXuBaeT TpaBWIbHOE TOHUMAaHUE  (PU3UYECKOW  CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHHMM W 3aKOHOMEPHOCTEW, 3aKOHOB W TEOPHUH, HaeT
TOYHOE OINPEJEICHUE U UCTOIKOBAHUE OCHOBHBIX IMOHSTHUH, 3aKOHOB,
TEOpHH, a TaKKe BEpHOE OmpenesieHHe (PU3NUECKUX BEJIMYMH, UX CIUHUI] U
CIOCO0OB U3MEPEHUS;
- IPABUJILHO BBITIOJIHIET YEPTEXKH, CXeMbI U rpadKu, COMYTCTBYIOLINE OTBETY;
- CTPOWT OTBET TO COOCTBEHHOMY IUIaHYy, COMPOBOXKIAET paccKa3 CBOUMHU
MpUMEpaMH, YMEET NPUMEHATh 3HAHUS B HOBOM CUTyallUd MPU BBHINOJHEHHUU
MPAKTUYECKHUX 3aIaHUM;
- MOKET YCTAaHOBUTH CBSI3b MEK]ly U3y4a€MbIMU U PaHEE M3YUYECHHBIMU B KypcCe
bu3UKH BOIIPOCAMHU, a TAK)KEe C MaTepUajioM, YCBOCHHBIM TMIPU U3YYEHUH JAPYTHX
pEeAMETOB.



Ouenka «4» CTaBUTCs, €CITU OTBET YAOBJIETBOPAET OCHOBHBIM TPEOOBAHUIM K
OTBETY Ha OLEHKY «5», HO B HEM HE MCIOJB3YIOTCS COOCTBEHHBIN ILJIaH
pacckasa, CBOM INPUMEPHI, HE MPUMEHSIOTCA 3HAHUS B HOBOM CHUTYallMU, HET
CBSI3U C paHee M3YYEHHBIM MaTepuajioM W MaTepualoM, YCBOECHHBIM IIPH
U3YYEHUH JIPYTUX MIPEIMETOB.

Ouyenka «3» CTaBUTCS, €ciIM OoJblllag 4YacTh OTBETA YJOBJIETBOPSET
TpeOOBaHUSIM K OTBETY Ha OICHKY «4», HO OOHapy>KMBaIOTCA OTAEIbHBIC
npoOenbl, HE MPEMATCTBYIOIIHNE NAJbHEUIIEMY YCBOCHHIO MPOrPAMMHOIO
MAaTEpHUAIA; YYAIIUNCA YMEET NMPHUMEHATH IOJyYEHHBIE 3HAHUS IPU PELICHUU
IPOCTHIX 3a7a4 C MCIOJIb30BAHUEM TOTOBBIX (OPMYI], HO 3aTPYyIHAETCS MpPH
pelieHnu 3a7a4, Tpedyromux npeoodpazoBanue Gopmy.

Ouenka «2» CTaBUTCS B TOM CIIy4dae, €CJIM y4alllUiCsl HE OBJIAJEN OCHOBHBIMHU
3HAaHUSAMHU U YMEHUSMHU B COOTBETCTBUU C TPEOOBAHUSMHU IPOIPAMMBI.

B nucomennbix KOHMPOJIbHbIX pa60max makoice ydunovleaemcs, KaKyr 4acmb
pa60mbz YVUEHUK 6bINOJIHUIL.
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