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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATeTHbHOCTHOW OCHOBE. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUYarOINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lemn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrtepcra npocsemienns Poccuiickoit @enepannu (MpoTOKoOJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHAIBHON JAeATSILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBHUIYaJTbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecCTECTBEHHbIE HAyKM H3y4alOT MPHPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllle, YeM OO0JbIlIe BbICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmkenne yactul BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHrEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (meopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIWYCHUS JaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpPHOTo J1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsaoB. DJIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HadyeHHWe Ui Ku3HU Ha 3emiie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJIEOAHWH Ipy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynsl. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCEerBarOIIECH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. W3otomsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. J[eWCTBUS paJMOAKTUBHBIX H3JIyYCHU Ha JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHHs NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (U3HMKE 7l 00ydaromuxcsi, BRIOPABIIUX ATOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO Pa3/eiia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:
- TNPOSIBIICHUE HMHTEPECA K HWCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCUHCKOU
bu3nuecKoil HayKu;
- [ICHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX NPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUXKECHUIA
busuKy;
- OCO3HAaHHME BaXXHOCTH MOPAJbHO-3TUYECKUX MPUHIHUIIOB B AEATEIbHOCTU
YYEHOTO;
3) 3cTeTH4eCKOTro BOCIIUTAHMS
- BOCHPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HAHMUE LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;
- pa3BUTHE HAy4YHOW JIFOOO3HATENILHOCTH, HHTEpeca K HCCIEI0BATEIhCKON
NEATEIIbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
- OCO3HaHUE IIEHHOCTH Oe3omacHoro o0Opa3a J>KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTHM TIpaBWil O€30MACHOrO TOBEJICHUSA Ha
TpaHCTIIOPTE, HA JOpOTax, C JJICKTPUYECKUM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;
- c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbHU,
00pa3oBaTeNbHON OpraHu3aly, ropoja, Kpas) TEXHOJOTHYECKOW M COLUAIbHON
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;
- HHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBSI3aHHbIX ¢ (PU3UKOM;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



- OpUEHTAIMs HAa TpUMEHEeHNEe GU3NYECKUX 3HAHUH JJI peIieHus 3a/1a4d B 001acTu
OKpY’Kalolel cpellbl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPe/Ibl;

- OCO3HaHHME TIJI00aJBLHOIO XapakTepa JKOJIOTHYECKHX IpodJieM W NyTel Hux
pelieHus;

8) ajanTanumn K N3MEHSAIONIUMCS YCJIOBUAM COIUAIbHON ¥ IPUPOJTHOI Cpeabl:
- TOTPeOHOCTH BO B3aWMOJICHCTBUY TIPH BBITTOJTHCHUH HCCIICIOBAaHUN M MPOCKTOB
(bu3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHUX;

- TIOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO eI TEIbHOCTb;
- MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWUM, B TOM 4HCie (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

- 0CO3HaHME Je(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JacTh
busuKy;

- INTAHUPOBAHHUE CBOET'O PAa3BUTHSI B IPHOOPETCHUH HOBBIX (PU3MUECCKUX 3HAHUM;

- CTpPEMJICHUE aHaJIM3UPOBAaTh W BBISIBISATH B3aMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;

- OIIEHKA CBOMX JIEUCTBUH C YUETOM BIMSHUS Ha OKPY>KAIOIIYIO CPEY, BOZMOXKHBIX
rI100aJIbHBIX ITOCIIEACTBU.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHus MporpaMmel 1o (pu3rKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyvaromerocs OyayT copMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMS JIJIS
0000IIIEHUS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYUHS B pacCMaTpUBaeMbIX (DaKTax,
JIAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIABJISATh NMPUYMHHO-CJICACTBEHHBIC CBSI3U MPU M3YYCHUH (PU3NIECKUX
SBJICHUHM U MPOLIECCOB, JIETATh BHIBOJIbI C UCMOJIb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUCHHUH, BBIJBUTaTh TUIOTE3bl O B3aUMOCBSA3AX
(bU3UYECKUX BEJIIMYNH;



CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHrs yueOHol pusndeckoi 3aaauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nyeCKuil IKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MNPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIETOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHENIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHoOpMaIlUU W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIONKHBIMU
CXeMaMH, IrarpaMmMmamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSMH.

KoMMyHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33JaYd M MOAJAEp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEICTABISATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

HNOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPraHN30BBIBATh JEHUCTBUSA
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPIUHUPYS CBOU JECUCTBUSA C IPYTUMU WICHAMU
KOMaH/bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

CaMoopraHmaunﬂ:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOJAAX IPUHATHA  PEIICHUM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUS B TPYyIIE, MPUHATHE PEIICHUN
TpyIIoNn);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PElIeHUs (PU3HUECKON 3aa4ul WIIN
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELICHUMN;
Jienatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U IIpeJIaraTh MiaH €€ N3MEHEHNUS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIE€ B XOJ BBHITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyallUii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJU U YCIOBUSIM;

CTaBUTh c€0s1 Ha MECTO JAPYTOro YeJIOBEKa B XO€ Cropa WK AUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPABO HA OMMOKY MPHU perieHNH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ ITPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIEeNb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,



HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUS, PABHOAECHCTBYIOIIAS
cwra,  aedopmamms  (ympyras, — IDIacTHYECKas),  HEBECOMOCT,
COOOIIAIOITNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIaMHU, )KUJKOCTIMHU U I'a3aMH,
aTMOc(pepHOE J1aBlieHUE, IUIABAHHME TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPrUM) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJE:
IPUMEPBI JIBHKCHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOIO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phlyard B
TeJI€ YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEJHSsA CKOPOCTh, CHJIa YNPYTrOCTH, CUJIa TSXKECTH, BEC TeJa,
cujia TpeHus, AaBjeHue (TBEPAOro Tema, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
cujia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(p(GUIUEHT TOJE3HOTO JAEMCTBHS MEXaHW3MOB, KHHETUYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUM TMPABUIBHO TPAKTOBATh
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AUHULIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YEeCKON
SHEPruM, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUSI, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;



pemiatb pacu€THble 3a7adyd B 1—2 JEHCTBHS, MCHOJB3YysS 3aKOHBI U
dbopMyIIBI, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOUM (PU3NUECKON BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh NP TOMOIIH
(bu3MYEeCKUX METOI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEAnosoKeHue (THnoTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUCHHBIH
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3ynbTaTam;

IPOBOJUTH OMNbBITBI [0 HAOMIOACHHUIO (PUBHYECKUX SBJICHUWA WM
(¢u3nYECKUX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMBIE ITPEAIIOIOKEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEIJI0KEHHOIO 000pYyI0BaHUS, 3alIUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAcCChl Tela,
o0béMa, CHUJIBI M TEMIEPATYpbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUIKEHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CHJIbI TPEHHSI OT IUJIOIIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tejla U OT MJIOTHOCTH >KUJKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
OpeJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEIOBAHNS;

MPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3UYECKUX BEIMYHMH (IJIOTHOCTH
BEILECTBA )KUJIKOCTU U TBEPOTO TEja, CUIJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACHCTBYIOIIAs Ha MOrPYXEHHOE B
KUAKOCTh  TeNno, KOd3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CleAysd MNPEIJI0KEHHON WHCTPYKLUUHU: IPU BBITOJIHEHUH



U3MEpEeHuil coOupaTh HSKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py0OBaHUEM;

yKa3bIBaTh MPUHILMIBI JACHUCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOONIAIOIIUECS COCYIbl, OapomeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
HNOJIUIMITHUKK, YCTPOWCTBO BOJAOIPOBOJAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOI HACOC, APEOMETP), UCIIOJIb3YSl 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOMN
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEIE;

OCYILECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS Ppa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIONMYJISIPHYIO
JIUTEPATYpPy PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI
cetu VHTepHeT, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaIUU (PU3NYECKOTO COAEpPKaHUS, B TOM
yucie MyOJuYHO IeJIaTh KpaTKue COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WU
y4eOHBbIX MCCIEAOBAHMM, TPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yYEHHBIN
NOHSATUWMHBIN anmapaT Kypca (U3HKH, CONPOBOXKAATh BBICTYIUICHHE
MIPE3EHTALUEN;

IpPU BBIMOJHEHUU YYEOHBIX IMPOEKTOB M MCCIEAOBAHUN paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajayaMH,
CIIEIUTHh 32 BBIIIOJHEHHEM IUIAHA JEWCTBUIl, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIH  BKJaJ B  JCSITENBHOCTb  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE, yUUTHIBAsI MHEHHE OKPYKAIOLTUX.



K xonIy 00yueHus B 8 Kjacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE MOJIE, TPOBOIHUKU
U JUAJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINKCAHMI0 MX XApPAaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SIBJICGHUS B TPUPOJE,
KpUCTaAUIbI B mpupone, wuianydeHue CoJiHIIa, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd MoIrCcoB, pOJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TMPU JTOM TMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBJICHHUS, UCTIOIB3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, YyiAelbHas TEIjioTa
MJIaBJICHUsI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHus, yHelbHAs TeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNps KEHUE, COMPOTUBJIECHHWE IMPOBOIHUKA,
yZeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pA00Ta U MOILIHOCTH AJEKTPUUECKOTO
TOKa), TPU OMHCAHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICTT
WCITIOJIb3yEMbIX BEJIMYWH, 0003HAUYCHUS U SUHUIIBI (PU3UYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C



JIPYTUMU BEIMYMHAMH, CTPOUTHh TpauKd HM3yYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1s1 yJacTKa LEenu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPA ITOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE,
OOBSACHATH (PU3MUYECKHE TPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMl MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTrMYECKUX
1IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX IS pEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsi €€ pernieHusi, MPOBOAUTH Pacu€Thl M CpPAaBHUBATh
MOJIYYeHHOE 3HaUCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHHUE, OLEHUBATh IPABWIBHOCTh IOPsAJKA
IIPOBEICHUS UCCIEA0BAHMS, J1€JIaTh BBIBOJIBL;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
(bu3MYECKUX CBOMCTB Tel (KamWJLUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa H3Iydarolleil (MOTJIONaroIei)
ITOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPhl KUIAKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
DIEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allksl MarHUTHBIX TMOJIEM TIOCTOSHHBIX MArHUTOB, JEUCTBUS
MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHWTA,
CBOMCTBA DJEKTPOJABUTATENSl IMOCTOSHHOTO TOKa): (POpMYJIUpPOBATH
pOBepsEeMbIE MPEINOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBOIBI;
BBITOJIHATH MIPSMbBIE H3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHMEM AHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YIbTATHI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;



IPOBOANUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIHMUUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COIMPOTHUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM MOMEPEYHOTO
CEUCHHMS U Y/ICIIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UIYIIEro 4epe3 TMPOBOJAHHMK, OT HANpsDKEHUS Ha  TMPOBOJHHUKE,
UCCIIEIOBAaHUE TIOCJIEIOBATEIbHOTO U  MapajuIeTbHOTO  COSAMHEHUN
IPOBOJHUKOB): ITUIAHUPOBATh HCCIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUI€ TaOIHI] U TpaUKOB, Ae/IaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CI€Aysl MPEAJIOKEHHON MHCTPYKUUHU, U
BBIUUCIISATH 3HAUCHNE BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM Ha UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI JOMOB, TUHTPOMET, TapoBasi TypOuHa, aMIepMeTp, BOIBTMETP,
CUETUMK DJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
IpEeOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
busznyecKkrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CropaHwus,
DJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBl JJICKTPUUYCCKUX IIETeh C
MOCIIEI0BATEIHHBIM U MApaAJIJICIbHBIM COSTUHEHUEM JIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUICCKUX LIETIeH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK wHpopManuu (U3NUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUS



JIOTIOTHUTETIbHBIX UCTOYHUKOB BBIJICIATH HH(DOPMALIHIO, KOTOpAs SBIAETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
COJEpKaHus, B TOM YUCJIE IyOJINYHO MPEACTABIATE PE3YIbTaThl IPOCKTHON
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeSATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJEICTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUSA: CHCTEeMa OTCuU€ra, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO TEJa, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, aib(da, OeTa- u ramMmma-u3JIydeHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE
3BYKa, INPSMOJIMHEHHOE PpacHpOCTPaHEHUE, OTPAKEHHUE U IPEIOMIIEHHE
CBETa, II0JJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAasl PaJHMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa



U3ITyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpYy’XalIlleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHHUS B IPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B IMPHUPOJE, OMOIOrMUECKOe JAEWCTBHUE BUIAMMOIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBLICIATh CYIIECTBEHHBIE CBOMICTBa (NPU3HAKU) (PU3NYECKUX
SIBIICHUM;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, ITOTHASI MEXaHUYECKasl SHEPI UL, IEPHOL
¥ 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYEHUsI U EIUHULBl (PU3MUYECKUX BEJIWYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTuu, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SIIEPHBIX PEaKUusax, MPU ATOM JAaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX



[IaroB C OMOpOW Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHIA,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a]]a4u (ONUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHMUI),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCIIOBUA 3aJ]a4M 3aMHUChIBATh KPATKOE YCIOBUE, BBIABIISTD
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIMUUHBI,
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh TMPU MOMOIIU
($u3NYECKUX METO/IOB, HCIONb3ys OINHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUA WU
(Gu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKoHa
COXPaHEHHUSI HHEPTHH, 3aBHUCHUMOCTh NEpHOAa KoJeOaHWW MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIpPOCTPAaHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepuUTENHHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TNepHoAa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
¢buznyecKkux BeIMYMH B BUAE TaONMUI U rpaduKoOB, NejaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE



CBOOOJHOIO MaJaeHUs, XECTKOCTb NPYXKHUHBI, KOIDPUIHEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, 4acTOTa M TEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparolmell JUH3bl, PagUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIBHYK) YCTAHOBKY M BBIIIOJIHATH
U3MEpEHHs, CIeAysl MPENOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUYCHUE
BEJIMUMHBI U AaHAJTU3UPOBATH MOJIYUEHHBIE PE3YNIbTaThl C YIETOM 3aJaHHON
HOTPEIIHOCTA U3MEPEHUI;

COOJIIO/IaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1aOOPaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETAa, JIy4, TOHKasl JJMH3a, IUTaHETapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TIOJOKEHHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPHU
pelieHnn  y4eOHO-TIPaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedueHust 0€30MacHOCTH TpU oOpaIreHn ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIATh TIOMCK HMH(POpPMAIMH  (PU3WIECKOTO  COACpXKAHUSI B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEENICHUsI JOCTOBEPHOCTH IMOJYY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOINXCS 3HAHUN U TOTIOTHUTEIFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAay4HO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAEepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiageTb nNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ y4&€ToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpousb
Hble padoThI

IIpakTHyec
KHe padoThl

JlaTa
H3yUeH
usi

daxkr.

mara

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUYUHBI U UX
HU3MCPCHHUC

2.09

5.09

9.09

VYpok-uccnenosanue "M3mepenne
TEMIIepaTypbl P TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

12.09

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3y4aloT
npupoay. EctecTBeHHOHay4HBIN
MeTo nmo3HaHus. Onucanue
(UBUYECKUX SIBICHUHN C TIOMOIIBIO
MoJenen

16.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f
72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI; JAJIbHOCTh MOJIETA
IapuKa, MymeHHOTO

19.09



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

TOPU30HTAIILHO, TeM OOJIbIIIe, YeM
OoJibile BhICOTA MMycKa"

Crpoenue BemectBa. OMbITHI,

bu6mmoreka [IOK

7 JTIOKA3bIBAIOIINE TUCKPETHOE 23.09 https://m.edsoo.ru/ff09f
CTPOEHHE BELIECTBA e0a
bu6mmoreka [IOK
8 JIBuKeHHE YacTHIl BEIIECTBA 26.09 https://m.edsoo.ru/ff0a0
13e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIFOJEHUIO TEILIIOBOrO 30.09
pacIIupPEeHHsI Ta30B»
10 ArperaTHble COCTOSHUS BEIIECTBA 3.10
B3anMocBs3b MKy CBOHCTBAMHU
BEIIICCTB B PA3HBIX arperaTHbhIX
COCTOSTHUSIX U UX bubmorexa LIOK
11 14.10 https://m.edsoo.ru/ff0a0
ATOMHOMOJIEKYJIIPHBIM 378
ctpoerreM. OcOOEHHOCTH T
arperaTHbeIX COCTOSTHUUN BO/IBI
MexaHndeckoe ABUKEHUE. bu6nmoreka [JOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 17.10 https://m.edsoo.ru/ff0a0
JIBHKEHHE 5c6
bu6nmoreka [JOK
13 CkopocTtb. EquHHAIIBI cCKOpOCTH 21.10 https://m.edsoo.ru/ff0a0
79c
bubmuorexa [JOK
14 Pacuer nyTu u BpeMeHU IBUKEHUS 24.10 https://m.edsoo.ru/ff0a0

ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4

WNuepuus. 3akoH HHEPLMH.
B3aumoneiicTBre Ten Kak IpuyrMHa

bu6mmoreka [IOK

15 28.10 https://m.edsoo.ru/ff0a0
W3MEHEHUS CKOPOCTH JIBHYKCHUS c10
TeA o
IInotHOCTH BemiecTBa. Pacuer bubmuorexa [JOK
16 Macchl U 00BbEMa Teja 1Mo ero 31.10 https://m.edsoo.ru/ff0a0
IUIOTHOCTH fee
JlaGopaTtopHnast pabora
17 «Omnpenenenue MIOTHOCTH 7.11
TBEPIOTO TETA»
Pemienue 3anay 1o teme bubmorexa LIOK
18 " " 11.11 https://m.edsoo.ru/ff0al
[TnoTHOCTH BemecTBa
23c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita 14.11
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHue
20 3aBUCHUMOCTH PACTSKEHUS 25 11
(tedopmarivn) IpyKUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenune Tarorenus. Cuma 28.11
TSDKECTH
CBs13b MEXly CUIION TSKECTH U bubnnoreka [JOK
22 Maccoii Tena. Bec Tena. Pemnrenue 2.12 https://m.edsoo.ru/ff0al
3aga4 mo treMme "Cuna tsoxkectr"” 778
Cuiia TsSKeCTH Ha APYyTrux bubnuorexa [JOK
23 miaHeTax. Gu3nvecKue 5.12 https://m.edsoo.ru/ff0al

XApPaKTCPUCTHUKHU IIJIAHCT

502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

24

H3mepenue cun. Jluaamomerp

9.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0al
8cc

25

Bec Tena. HeBecoMmocTh

12.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0al
778

26

27

CiokeHue AByX CHII,

HaIIPaBJIEHHBIX 110 OJJHON MPSIMOU.
PaBHOelicTBYIOIIASA CHIT
Pewienue 3agad o reme
"PaBHonelicTByromas cui"

16.12

19.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0al
a70

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B pupoe u

TCXHHUKC

23.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0al
b9c

29

JlaGopaTtophast pabora «3yuenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa CONPUKACAIOIINXCS

ITIOBEPXHOCTEMN

26.12

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al
cc8

30

31

32

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI

Pemenue 3amau mo remam: «Bec

Tenay, «I'papudeckoe

n300paxkeHue crny, «CHiiby,
«PaBHOEUCTBYIOMIAS CHID)
KonTpomnpHas paboTta o Temam:

«MexaHU4ecKoe IBUIKCHUCY,
«Macca, INIOTHOCThY, «Bec Temay,

9.01

13.01

15.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al
de0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«['paduueckoe n3obpaxenue
cuin», «CHUIbD)

Hasnenue. CriocoObl yMEHBIICHUS

bubmuorexa [JOK

33 20.01 https://m.edsoo.ru/ff0a2
Y YBEJIIMYCHUS JIaBJICHUS
0a6
JlaBnenue ra3a. 3aBUCUMOCTh bubnmoreka [JOK
34 JIaBJICHMS ra3a oT 00bEMa, 22.01 https://m.edsoo.ru/ff0a2
TeMIIepaTypbl 376
[lepenaua naBieHus: TBEPABIMU bu6mmoreka [IOK
35 TeJIaMH, JKUAKOCTSIMH U ra3aMH. 27.01 https://m.edsoo.ru/ff0a2
3akoH Ilackais 5b0
JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [JOK
36 BBI3BAHHOE EHCTBUEM CHJIBI 29.01 https://m.edsoo.ru/ff0a2
TSOKECTH 718
Pemenne 3aa4 1mo Teme bu6mmoreka [JOK
37 «/laBneHue B )KUJAKOCTH U Ta3e. 3.02 https://m.edsoo.ru/ff0a2
3akou ITackamsay 826
bu6nmoreka [JOK
38 CooOmaromuecs cocybl 5.02 https://m.edsoo.ru/ff0a2
970
bu6nmoreka [JOK
39 I'unpaBnuaeckuii mpece 10.02 https://m.edsoo.ru/ff0a3
136
40 MaHOMeTpLIU. [TopuHaeBoi 12.02
JKMIKOCTHBIH HacoC
AtMmocdepa 3eminu. [Ipuunnsl bubnuoreka [IOK
41 CYIIECTBOBAHMS BO3IYIITHON 24.02 https://m.edsoo.ru/ff0a2

000J109KH 3eMITi. 3aBUCUMOCThD

b5a



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

aTMoc(hepHOro aBICHUS OT
BBICOTBI HaJl YPOBHEM MOPSI

Bec Bo3ayxa. ATmocdepHoe

bubmuorexa [JOK

42 26.02 https://m.edsoo.ru/ff0a2

JIaBJICHUE
b5a

N3mepenue atMmochepHOTro bubmorexa LOK

43 P P 3.03 https://m.edsoo.ru/ff0a2
napieHus. OnsiT Toppuyenau das
3aBUCHMOCTBH aTMOC(HEPHOTO bu6mmoreka [IOK

44 JABJICHUSI OT BBICOTHI HaJl YPOBHEM 5.03 https://m.edsoo.ru/ff0a2
Mops fc4
bapometp-anepousa. Armocdeproe bubmorexa HOK

45 P praHeponL. P 10.03 https://m.edsoo.ru/ff0a2
JABJICHUE HA Pa3IMIHBIX BBICOTAX fod

16 Pemenue 3agau no reme ) 1203
"ATMocdepHOoe naBIeHHE
JlericTBUE )KUIKOCTH U Tasza Ha bu6mmoreka [IOK

47 MOTPYKEHHOE B HUX TEJO. 17.03 https://m.edsoo.ru/ff0a3
ApxumejoBa cuia 276
JlaGoparopHas paboTa
«OmnpeneneHre BRITATKABAIOIICH bubmorexa [JOK

48 pea . . 19.03 https://m.edsoo.ru/ff0a3
CHWJIBI, IEHCTBYIOIIEH Ha Telo, 3t
MOTPYKEHHOE B )KHUJIKOCTh)» T
JlaGopaTopHas paboTa 1o Teme
«ccnenoBanue 3aBUCUMOCTH Beca bu6mmorexa [IOK

49 Tea B Boje OT 00bEMa 24.03 https://m.edsoo.ru/ff0a3

nor pyxceHHoﬁ B XKXHUJKOCTb 4aCTH
TCIIa»

514



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

bubmuoreka [JOK

50 [TnaBanue Ten 26.03 https://m.edsoo.ru/ff0a3
a%6
JlaboparopHas pabota
"KoHcTpynpoBaHue apeomerpa
51 WA KOHCTPYHPOBAHUE JIOAKH U 31.03
orpenieNieHue eé
rpy3onoabéMHoOCTH"
Pemenue 3agau no remam:
«IlmaBanue cys0B bubmorexa LIOK
52 YAOE. 2.04 https://m.edsoo.ru/ff0a3
BosnyxormaBanuey, «JlaBienue 654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B» T
53 Mexannueckas pabota 14.04
bubmuorexa [JOK
54 MortHocTh. EUHUIIBI MOLTHOCTH 16.04 https://m.edsoo.ru/ff0a3
82
VYpok-uccnenoBanue "Pacuér bubnuoreka [IOK
55 MOIITHOCTH, Pa3BUBAEMOM MPH 21.04 https://m.edsoo.ru/ff0a3
moabEMeE 110 JiecTHHUIE" 82
56 [IpocTsie MexaHu3mel. Peryar. 93.04
PaBHOBecue cuit Ha peryare
KonTponbHas pabota mo Teme
«/laBneHue TBEpABIX TeN,
57 JKAJIKOCTEH U Ta30BY» / 28.04
Bcepoccuiickas npoBepoyHas
paborta
PesepHblit ypok. Pabora ¢ bubnnorexka [JOK
58 TeKCTaMHM 10 Teme «JlaBieHue 30.04 https://m.edsoo.ru/ff0a4

TBEPABIX TEJ, )KUIKOCTEU U ra30B»

18e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

/ Beepoccuiickast mpoBepoYHast
pabora

Pbruaru B TexHuKe, OBITY U
npupoe. JlabopatopHas pabora

bu6mmoreka [IOK

59 N 0.5 30.04 https://m.edsoo.ru/ff0a4
«HccnenoBanue ycioBHuil 826
paBHOBECHSI pblyara -
Pemenue eMe «Y
60 HICHHE 3a]1a4 110 TeMe «Y CIIOBUS 505
PaBHOBECHSI phIUara
KoaddumuenT nonesnoro
NEUCTBUS MEXaHU3Ma. bu6mmoreka [IOK
61 JlaGopaTopHnas pabota 0.5 5.05 https://m.edsoo.ru/ff0a4
«3mepenue KII/[ HakinoHHOM c48
TTOCKOCTH
" bubmuorexa [JOK
Pemrenne 3agau mo treme "Pabora,
62 " 7.05 https://m.edsoo.ru/ff0a4
MomHoCTh, KIIT/]
252
Mexanuueckast SHEprHsl. bubnmnoreka [JOK
63 Kunerndeckas u noTeHIMaIbHAast 12.05 https://m.edsoo.ru/ff0a4
JHEPTUI 360
64 3aKOH COXpaHEHMsI MEXaHUUECKON 14.05
SHEPTUU
YPOK-3KCIIEpUMEHT 110 TEME
"DKCrepUMEHTAILHOE
65 orpesielieHue N3MECHEHUS 1 19.05

KHHETHYECKON U ITOTEHIIHAJILHONU
SHEPTHH MPY CKATHIBAHUH TEJIa TI0
HAKJIOHHOH IUI0CKOCTH"



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

KonTponbhas pabota no teme

bubmuoreka [JOK

66 1 21.05 https://m.edsoo.ru/ff0a4
«PaboTta 1 MOIITHOCTB. DHEPTUs» c06
PesepBHblit ypok. Pabora c bubnuoreka [IOK

67 TeKcTaMu 1o TeMe "MexaHnueckoe 1 26.05 https://m.edsoo.ru/ff0a4
JBUKeHue" ffe
PesepHbIii ypok. Pabota ¢

68 TekcTamu 1o Teme "Pabora. 1 28.05
MoruHoCTb. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB 1 DJIeKTPOHHbIE
ara
Ne KonTpoas IMpakTnuyec daxkr. uudposbie
Tema ypoka usyue
n/n Bcero HbIE KHue st narta o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI Bu6mmoteka [JOK
1 1 3.09
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
Macca u pa3mep aTOMOB U
2 PASHED 1 5.09
MOJICKYIT
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3zo00pa3HOro COCTOSHUN 1 10.09 bubmorexa HOK
P ' https://m.edsoo.ru/ff0a540e
BEIIICCTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1 12.09
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHbie 1 17 09 bubnmnoreka HOK
Tena ' https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 19.09 bubnmnorexa [JOK
[ToBEpPXHOCTHOE HATSHKEHHE ' https://m.edso0.ru/ff0a5530
bubmmoreka [JOK
7 TennoBoe pacIMpeHne U CKaTUE 1 24.09 1

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmneparypa. CBs3b

8 TEMITEpaTypPhl CO CKOPOCTHIO 26.09
TEIUIOBOT'O ABVIKCHHS YaCTHII

9 Buytpennss sneprus. CriocoOsr 110 bubnuoreka [JOK
U3MECHEHUS BHYTPEHHEW DHEPIUu ' https://m.edsoo.ru/ff0a5c60

bu6numoreka [IOK

1 B A

0 HARL TETToTepeaatia 3.10 https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTHUeCKOE UCTIOIb30BAaHUE
11 TEIJIOBBIX CBOMCTB BEIICCTB U 15.10 bubmotexa [JOK
B ' https://m.edsoo.ru/ff0a65c0
MaTEepPUAJIOB B LEJISIX
sHeprocoepexkeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas 1710 bubnuoreka [{OK
TEIIOEMKOCTh ' https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE 22.10 bubmorexa [IOK

' https://m.eds00.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota
"UccnenoBaHue IBIEHUS bubmmoteka IIOK

14 24.10
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsyei BoAbl"

Pacuer koanudecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs 29.10
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAJKICHUH
JlaGopaTtopHnast pabota Eubs OK

16 "OnpeneneHue yaeabHOu 31.10 nonmotexa I1

TEIUIOEMKOCTH BelecTna"

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus TomiMBa. Y ieiabHas

bubnunorexa LIOK

17 5.11
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYCCKUX TeJl. Y AeIbHAsK 7.11 bubmorexa LOK

P de ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABIICHUS
JlaGopaTtopHnas pabota
19 "OnpeaerneHue yaeabHOU TeIIOTHI 12.11 bubmorexa LOK
pea y"z[ ' https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JTbJIA

20 [TapooOpa3oBaHue U KOHICHCAIIUS. 14.11 bubmmoreka [JOK
Hcnapenue ' https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.

21 3a§ncn§ocn Temnepar ; bl ’ 26.11 bubmmorexa [IOK

patyp ' https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
BrnaxnocTs Bo3ayXa.

29 JlaGopaTtopHnast pabota 98.11 bubmuoreka [IOK
"Onpenenenrie OTHOCUTENbHON ' https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3ayxa"

23 Pemenue 3agau Ha onpeneneHne 312
BJIQXKHOCTH BO3JTyXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX

24 nsurateneif. [lapoBas TypOuHa. 5.12
JlBurarens BHYTPEHHETO CrOPaHUS
KII/I TersioBoro aBUraTess.

25 TemnoBsle IBUTATEIN U 3aIIATA 10.12 bubmmorexa TIOK

OKPY’KaloIle cpeibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
HpeBpaIleHNs SHEPTUH B
TETIJIOBBIX MTPOIIECCax

12.12

27

IToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
saByieHus. VI3MeHeHue arperaTubix
COCTOSIHHU BenrecTna"

17.12

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTtponpHas pabora o Teme
"TemnoBele ABIeHNuA. 3Menenue
arperaTtHbeIX COCTOSTHUH BerecTBa'

DOnexrpuszanus Ten. JBa poga
IIEKTPUUYECKUX 3apsI0B
Ypok-uccienoBaHue

"OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

19.12

24.12

26.12

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86ae

31

B3anmopeiicTre 3apsyKeHHBIX
ten. 3akon Kymona

9.01

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DNEKTPUYECKOE TOJIE.
HanpsiskeHHOCTB 2JIEKTPUYECKOTO
noJist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX TMOJIEH

Hocurenu snexTpudeckux
3aps/10B. DIIEMEHTapHBIN 3apsi.
Ctpoenue aToma

[IpoBOTHUKY M TUDTIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

14.01

16.01

21.01

bubnmorexa LIOK
https://m.edsoo.ru/ff0a8a0a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3agau Ha npuMeHEHUE

bubnunorexa LIOK

35 23.01
CBOMCTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cymiectBoBaHusl. Mictounuku 28.01 bubmmorexa LIOK

yit ' ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
. bu6numoreka [IOK

37 JIeicTBHS SIEKTPUYECKOTO TOKA 30.01 https://m.edsoo.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiicteue

38 AIIEKTPUIECKOTO ITOJIS Ha 1 4.02
IPOBOJAHUKY U TUIIEKTPUKH"

39 DJIEKTPUUYECKHI TOK B METAJLIaX, 6.02 bubnnoreka [JOK
JKAIKOCTSIX U razax ' https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas erb 1 e€ 11.02
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas pabora

41 "3mMepeHue u perympoBaHue 0.5 13.02 bubmmorexa [JOK

P | PEryip ' ' https://m.edsoo.ru/ff0a8bd6
CHUTBI TOKA
DJeKTpUUecKOoe HapsKEHHE.

42 Bonbr™merp. JlabopaTopnas padora 05 95 02 bubmuoteka [IOK
"M3MepeHne U peryinpoBaHme ' ' https://m.edsoo.ru/ff0ade14
HanpspkeHus"

ConpoTuBieHHE TPOBOJHHKA.
43 b eJl':I)BHOG cor OTI/II)BJ'IeIfI/Ie 27.02 bubmmorexa [TOK
A P ' https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGoparopHas paboTa
44 "3aBUCUMOCTB JIEKTPUYECKOTO 1 403 bu6muoreka [JOK

COIIPOTUBJICHUS ITPOBOJHUKA OT
€ro AJIMHbI, IJI1omaau

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MONEPEUHOTO CEYCHUS U
Marepuaia"

45

46

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa [enu

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UYIIETO Yepe3
pe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

6.03

11.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aad44a

bubnuoreka [{OK
https://m.edsoo.ru/ff0aa04e

47

48

49

50

ITocnenoBarenbHOE U
napaujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnas padora "IIpoBepka
MpaBHJIa CII0KEHUS HAMPsKEHUH

IIPU N1OCJIEJOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka

MpaBuJja AJs CUJIbl TOKA MTPU
napajuieJIbHOM CO€IMHEHUN
pe3uctopos"

Pemienune 3ama4d Ha MMPUMCHCHUC

3akoHa Oma AJIg pa3JIn4HOT O
COCAUHCHUA ITPOBOAHHUKOB

13.03

18.03

20.03

25.03

bubnmorexa LIOK
https://m.edsoo.ru/ff0aaa58

bubnmorexa LIOK
https://m.edsoo.ru/ff0aadle

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aaf8a

51

PabGora 1 momiHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

27.03

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlaboparopHas pabota

bubnunorexa LIOK
52 "Onpenenenue padoOThl U 1.04
peld p | https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA
DJNIEKTPUUYECKHE LIETTH U
OTPEOUTENH IEKTPUUECKOMN Bu6muotexa [JOK
53 3.04
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 ITocTosiHHBIE MAarHUTHI, UX 15.04 bubnuoreka [{OK
B3aWMOJICUCTBUE ' https://m.edsoo.ru/ff0abd2c
VYpok-uccnenosanue "N3yuenue bubnunoreka LIOK
55 N " 17.04
MOJIEH ITOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0abea8
MarunTtHoe noje. MarautHoe
56 oJjie 3eMJIM U €ro 3HadYeHue I 22.04
JKU3HU Ha 3eMiie
[ToaroroBka K KOHTPOJIBHOMN
paborte no Teme "DneKTpuuecKue
57 3apsabl. 3apsKEHHBIE Tela U UX 24.04 bubnmorexa IOK
PP vp . ' https://m.edsoo.ru/ff0ac3d0
B3auMoercTBus. [1ocTOHHBIH
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"DIeKTpUUECKHE 3apsiIbl.
3apsKeHHbIE Tella U UX B 110K
HOJIMOTEKA
58 B3auMoAeHcTBHA. [10CTOSTHHBII 29.04
8 . https://m.edsoo.ru/ff0acOba
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora
Peseprubrit ypok. Pabora ¢ Eub OK
. HOJIMOTEKA
59 TekcTaMmu 110 TeMe "TlocTOSHHBIN 6.05 1

ANIEKTpUYECKHii TOK" /

https://m.edsoo.ru/ff0acld?



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

Bcepocculickas npoBepoyHas
pabora

60

61

62

OmneiT OpcTena. MaruuTtHoe 1nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JI€ KaTyIIKHU C TOKOM

[IprimMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"N3ydyeHue neiicTBUSI MarHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIeKTpoJBUTaTeNel B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHcnopre. JlaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
JEKTpOABUTaTENS"

0.5

6.05

13.05

15.05

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

64

65

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UMHAYKIOUU.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsl
MOJIYYEHUS DIEKTPUIECKON
SHEpPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTrUu

IToaroroBka Kk KOHTPOJIBHOU
paborte no Teme "DaeKTpuuecKue
1 MarHUTHBIE SIBICHUS"

20.05

20.05

22.05

bubnunotexa LIOK
https://m.edsoo.ru/ff0acb14



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

KontponbHast pabora no Teme
66 "DJIeKTpUUECKHE U MATHUTHBIC
ABJICHUS"

27.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0accse

PesepHblit ypok. Pabora ¢
67 TexcTaMmu 110 TeMme "TennoBrlie
sBieHus"”

29.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

PesepHbIii ypok. Pabota ¢
68 TEKCTaMHU 110 TeMe "MaruuTHele
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

29.05



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

9 KJIACC

Kosaun4yecTBo 4acoB 1 JIeKTPOHHbIE
ara
Ne KounrtpoJasb IIpakTuyec daxkr. uudposbIe
Tema ypoka usyue
n/n Bcero HbI€ KHue - narta o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl

M .

1 €XaHUYECKOE JIBMHKCHUE 1 509
MarepuanbHas TOUKa
Cucrema otcuera.

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 4.09 bubmmorexa [JOK

' https://m.edsoo.ru/ff0ad474

JIBUKCHHSI

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 6.09 bubnuorexa [JOK
JIBH>KEHUE ' https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 neuxkeHne. CpeaHssi © MTHOBCHHAS 1 9.09
CKOpPOCTh
[IpssMmonuHeHOE

) aBHOYCKOPEHHOE JIBU)KEHHE 1 11.09 bubmmorexa [JOK
P yexop A ' ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh MPSIMOTIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 13.09
I'paduk cxopoctu
JlaGopatopHnas pabora

7 "Onpenenenue yCKOpeHus Tea 1 1 16.09 bubnmoreka [JOK
[P PaBHOYCKOPEHHOM JBUKEHUU ' https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOW MJIOCKOCTH"
CB00O .0

8 BOoOOAHOE MajieHne Ten. OmbIThI 1 18.09

Tanmunes



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

PaBHOMEpHOE ABMKEHUE 110
okpyxHoctH. [Iepuon u wactora

bubmuoreka [JOK

9 20.09
oOpamenus. JInHeiHas U yriioBas https://m.edsoo.ru/ff0ael176
CKOpPOCTH
10 LleHTpOCcTpeMUTENHEHOE YCKOPEHUE 23.09
1 [Tepsriit 3akoH HetoToHa. Bexktop 25 09 bubmuorexa [JOK
CHJTBI ' https://m.edsoo.ru/ff0ae612
Bropoii 3akon HrroToHa. bubnuorexa [JOK
12 . 27.09
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
Tpertnii 3akoH HproToHA. bubnuoreka [IOK
13 30.09
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE 210 bubnnoreka [JOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctit. 3akon yka 4.10 https://m.edsoo.ru/ff0aeca?
16 Pemenwue 3anay mo teme «Cuna 14.10
YIIPYTOCTHY
JlaboparopHnast pabota
17 «OmnpenenenHne KECTKOCTH 16.10 bubmorexa HOK
bel ' https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6mmorexa [IOK
18 Cia Tperis 18.10 https://m.edsoo.ru/ff0af738
Pemenne 3amaq mo teme «Cuna bubmuorexa [JOK
19 21.10
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora
20 "Onpenenenne koddduirenta 23.10 bubmorexa HOK

TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be



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

21

Pemrenue 3apau no reme "3akoHbl
Hprorona. Cuna ynpyroctu. Cuna
Tpenus"

25.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSOKECTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOIHOTO MaACHHUS

28.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

24

25

Ypok-koudepennus "JIBmxeHue
TEJ BOKPYT I'PaBUTAIMOHHOTO
uenTpa (CosiHeyHast cucrema).
lanmaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH U 3aKOH BCEMHUPHOTO
TArOoTEHUA"

HepBaﬂ KOCMHYCCKaA CKOPOCTh.
HesecomocTts u MEeperpy3Knu

30.10

1.11

6.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepHAIIBHONW TOYKHU.

AOGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuibl. LienTp TsoxecTu

8.11

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

27

PaBHOBeCHE MaTepHAIBHONW TOYKHU.

AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TETNA C©
3aKpEIUIEHHON OChIO BPAILICHUS.
MowmenT cuinbl. LleHTp TsoxecTn

11.11

28

Pemrenue 3agad mo reme "MoOMEHT
cuisl. L{enTp TsKecTH"

13.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4



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

IToaroroBka K KOHTPOJIBLHON

" bubnmoreka [JOK
29 pabote 1o Teme MeXilHI/I‘IeCKOG ) 15.11 https://m.edsoo.ru/F0b0A08
nBukeHue. Bzaumopeiicteue ten
KonrponsHas pabora o teme
30 "MexaHNYECKOE IBUKEHIE 25.11 bubnnorexa LIOK
N | ' ' https://m.edsoo.ru/ffOb06ec
B3anmopencraue ten
Nmnynbe Tena. UMmynbe cubl.
3aKOH COXpaHEHMs UMITYJIbCA. bubnuoreka [IOK
31 27.11
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBUE
Pemenue 3agaud no reme "3akoH bubmuorexa [JOK
32 29.11
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHIus "PeaKTI/IBHO"e 512
JBUKEHHE B IIPUPOJIC U TEXHUKE
34 Mexanudeckasi paboTa u 412 bubnuoreka [IOK
MOIIIHOCTb ' https://m.edsoo.ru/ffOb0ag4
PaboTa crutbl TSKECTH, CHITBI bubmuorexa [JOK
35 6.12
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota
«Omnpenenenue pabOThI CUITBI
36 TPEHMS IPU PABHOMEPHOM 9.12
JBYDKEHUU TeJa 1o
TOPU30HTAILHON TOBEPXHOCTH
37 CBs3b 9HEPrUH U pabOTHI. 11.12
[TorenmuanbHast SHEPrus
38 Kunernueckas sneprus. Teopema o 13.12 bubnuorexa [IOK

KMHETHYECKON SHEPIUU

https://m.edsoo.ru/ffO0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUs SHEPTUHU B

39 16.12
MEXaHHUKe
Jlaboparopuas padota «3yueHue bubnunoreka [HOK
40 18.12
3aKOHA COXPaHEHUS YHEPTrUM» https://m.edsoo.ru/ff0b12fe
KonebarenbHoe ABMKEHUE U €T0 bubnmoreka [JOK
41 20.12
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.
42 BrinyxxaeHnsie Koye6aHus 23.12 bubmmorexa [JOK
I ' ' https://m.eds00.ru/ff0b20f0
Pe3onanc
43 MareMaTryeckuil ¥ Npy>KUHHBIA 95 12
MasTHUKH
Ypok-uccnenoBaHue
44 «3aBUCUMOCTD TMIepHOJa KoJeOaHmi 97 12 bubnnoreka [JOK
OT JKE€CTKOCTH IPY’KUHBI U MacChl ' https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHepruu Npu 10.01
MEXaHUYECKUX KOIeOaHMUIX
JlaboparopHnast pabota
46 «OmpeneneHue 4acToThl ¥ Iepuoa 13.01 bubnuotexa [JOK
KoJIe0aHUH TPY>KUHHOTO ' https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlaboparopnast pabota «IIpoBepka
HE3aBUCUMOCTH MEPHOIA bubnuorexa [JOK
a7 3 15.01
KojebaHuil Tpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA Eu6 OK
48 MexaHU4ecKux BoJiH. [IporonbHbIe 17.01 nomorexa L

1 IOIICPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



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

49

VYpoxk-koHpepeHuus

"MexaHu4eckue BOJIHBI B TBEPIOM

Tene. CelicMuuecKkue BOJIHBI"

20.01

50

51

52

3ByK. Pacripoctpanenue u
OTpakeHHE 3BYKa

Ypok-uccnenosanue "HabmroneHue

3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

FpOMKOCTb 3BYKa 1 BbICOTA TOHA.

AKYyCTUUYECKUI pe30HAHC

22.01

24.01

27.01

53

Ypok-koH(pepeHus "YpTpazByk

1 UH(]ppa3ByK B IPUPOJIE U
TexHuKe"

29.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "3aKoHbI
coxpaHeHusd. MexaHndyeckue
KoJieOaHus U BOJTHBI"

31.01

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

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoueOaHusa u
BOJHBI"

QHGKTpOMaFHHTHOC IToJIC.
QHGKTpOMaFHHTHHC BOJIHBI

CBoiicTBa SJICKTPOMArHUTHBIX
BOJIH

3.02

5.02

7.02

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

58

Ypok-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue

10.02

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6



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

3JEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOI1 cBsA3N"

VYpok-uccnenosanue "M3yuenune
CBOMCTB 9JICKTPOMArHMTHBIX BOJIH

bu6mmoreka [IOK

59 12.02
C IIOMOILLI0 MOOUIIEHOTO https://m.edsoo.ru/ffOb2c6¢c
tenedona”
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI M JUTHHBI 14.02
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpoMarHuTHas Ipupoaa
61 CBETa IZ:KO OCTh CBGTZ II;O'JH'IHOBBIC 24.02 bubmorexa LHOK
o p ’ ' https://m.edsoo.ru/ffob31d0
CBOICTBA CBETa
Hcrounuku cBera. Eub 10K
N noIMoTeKa
62 [IpssMonuHEHOE pacpocTpaHeHne 26.02 https://m.edsoo.ru/FOb3658
ceera. 3armenust ConHua u JIyHsl
3aK0H OTpa)KeHUs CBETa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMECHEHHE 28.02 bubmorexa [JOK
p ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
[Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
64 3.03
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEeHUE
65 cBerta. Mcnonb3oBaHue MOJTHOTO 503 bubmuorexa [JOK
BHYTPEHHETO OTPAKEHHUS B ' https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
JlaGopatopHnas pabora
66 "UccnenoBanue 3aBUCUMOCTH yIJia 7.03

MMpEIOMJICHUS CBETOBOI'O Jiyda OT



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yria najieHus Ha TpaHulie "Bo3ayX-

nn

CTCKJIO

VYpoxk-koHpepeHuus
"M crIonp30BaHue IOIHOTO

67 BHYTPEHHETO OTPa)KCHUS: 10.03
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBA3B"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI 12.03 ngﬁ;&fgggﬁ}; 0b3f2c
69 [Toctpoenue n3odpaxeHuii B 14.03 bubnuoreka [IOK
JMH3aX ' https://m.edsoo.ru/ffOb444a
JlaGoparopHnas pabota
70 "Onpenenenne GoKycHOTO 1703 bubnnoreka [JOK
PacCTOSIHUSA U OIITUYECKOU CHIIBI ' https://m.edsoo.ru/ff0b4206
cobuparomieit JIMH3bI"
Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
71 19.03
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 xak onrtuyeckas cucrema. 2103 bu6mmorexa [IOK
3penne ' https://m.edso0.ru/ff0b4684
73 VYpok-koHpepeHus "I[e(i)eKTH" 94.03
3penust. Kak coxpanuth 3peHue
Paznoxenue 6enoro ceera B
cnektp. Onbitel HeroToHA. bubnuoreka [IOK
74 26.03
CnoxxeHue CeKTpalbHbIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaGopatopnas pabora "OnbIT O Eub OK
75 pa3ioXKeHuIo OEeNoro cBeTa B 28.03 nosmoteka I

CIICKTP U BOCHPHUATHUIO IBETA

https://m.edsoo.ru/ff0cOe2a



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

MIPEIMETOB MPHU UX HAOJIOICHUN
4yepe3 1IBETOBbIC PUIbTPHI"

VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: AUCIIEPCHS, 31.03
uHTephepeHys u audpaxus”
OmnbrTel Pe3epdopna u bubnnoreka [HOK
77 2.04
IJIaHeTapHasi MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma 4.04
bopa
Hcnyckanue u OrIoneHue cBera
79 aromoM. KBantel. JIuneiiuaroie 14.04 bubnnorexa [IOK
) ' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypoxk-mipaktukym "Habmtonenue 14.04 bubnnoreka [JOK
CIIEKTPOB HCITyCKaHUs" ' https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PangnoakTHBHOCTE U €€ BUOBI 16.04 https://m.edsoo.ru/ff0c1672
CrtpoeHne aTOMHOTO sizipa. bubnnoreka [JOK
82 18.04
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PangnoaktuBHBIE TPEBpaALICHUS. 2104 bu6mmoreka [IOK
H3oto0Im6! ' https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [JOK
84 23.04
"PannoakTuBHBIE MpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana 25.04
VYpok-koHpepeHus
86 "PannoakTuBHBIC H3TyYEHUS B 28.04 bubmmorexa LOK

MIpUpPOJIE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



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

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsAA0BOTrO U
MacCOBOI'0 YHCET

30.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprust CBSA3M aTOMHBIX sIJIED.
CBs13p Macchl U S3HEPTUU

Pemenue 3agaud no reme "AnepHeie
peakuun"

Peakiunu cunTe3a u aeneHusd saep.
Uctounuku suepruu CosiHIA U
3BE3]T

5.05

7.05

7.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus " nepras
sHepreTuka. JlencTus
PaZlMOaKTUBHBIX U3ITyYEHUI HA
JKHBBIE OpraHu3Mbl"

12.05

92

IToaroroBka K KOHTPOJIBHON
paborte 1o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"

14.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas padota no teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanTtoBsie siBneHus"

16.05

94

95

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumonerictsue Ten"

IToBTOpenue, o0o0IIEeHNE.
Pemenue pacueTHBIX 1

19.05

19.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Ka4eCTBEHHBIX 337124 10 TEME
"TemnoBbie npornecch”

[ToBTOpenue, obo0IeHNE.

96 Pemenne pacueTHsIX U 1 21.05 bubnuoreka [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME ' https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrateaen”
[ToBTOpEeHME, 0600IIEHHE.
97 Pemenne pacueTHsIX U 1 21.05 bubnuoreka [IOK
Ka4eCTBEHHBIX 3a7a4 110 TEME ' https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"
[ToBTOpEeHME, 0000IICHNE. Eub 10K
noIMoTeKa
%8 'J'Ia60paT0pHHe pa60"TH 1o Xypey L L 21.05 https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 23.05 bubmorexa [TOK
| ' https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
[ToBTopenue, 0600meHNe. PaboTa ¢ Eub 1OK
" NOJINOTCKA
100 TCKCTa}:/II/I o teMe "Konebanus u 1 23.05 https:/m.edsoo.ru/ff0c2e8?
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTaMi 1o TeMe "CBeTOBBIE 1 23.05 bubmmorexa [TOK
| ' https://m.edsoo.ru/ff0c3044
SBIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMu 1o teMe "KBaHToBasg u 1 23.05
sanepHast pusuka"
OBHLIEE KOJIMYECTBO HACOB I10 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yabTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PUINUECKUX SIBICHUI

14

OINUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3UUYECKUH CMBICT MCIOJIb3YeMBbIX BEJIWYMH, HX
0003HAaUYEHUsSI W E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTD I'paUKKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCJINYHMH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIIBISATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (M3MYECKUX SBICHUU, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIIATh (PU3UYECKUE BEIUYMHBI B (POPMYJBI U TPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIEIOBAaHHUS BBIIEIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(u3MUeCKUX  CBOWCTB  TeI:  (OPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yibTaThl IOJYYEHHOH 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapakTE€pU30BaTh MPUHLHUIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PHU3MYECKUX SABIECHUU U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHCT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOKAATH BBICTYIVICHUC HpCSCHTaHHGﬁ

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTPAaNBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX




8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUus

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B y4eOHYI0, BBIIEISTh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBJICHHUA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3ysl M3YYEHHBIC 3aKOHBI, IPU HITOM J1aBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TIPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 morMyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IENCTBUS, UCHOJIb3YSl 3aKOHBI 1
(dbopMyIbl, CcBsi3BIBatONIUE (DU3MUECKHE BEIUYMHBI: HA OCHOBE
aHalii3a YCJIOBHUA 3a/1a4M 3alMChIBATH KPaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JAaHHBIX JUIS PEIICHUS 3a/Jayd, BBIOUPATh 3aKOHBI U
(dbopMyIbl, HeoOXouMBbIE AJisi €€ peleHus, MPOBOAUTh PACUEThl U
CpPaBHHMBATh IIOJIyUEHHOE 3HAaueHUE (U3MYECKONW BEIUYUHBI C

HU3BCCTHBIMH JaHHBIMU




1.8

1.9

pacrno3HaBaTh IMpPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(GU3MUECKUX METOJOB, WCIOJB3ys OINHUCAHUE HCCIICTOBAHMS,
BBIJIETISITH IPOBEPSIEMOE MIPEIOJI0KEHHE, OLICHUBATH NMPAaBUIBLHOCTh

nopsaaKa ImpoBCACHUA UCCIICAOBAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH ONBITHl 1O HAOMIONEHUIO (PU3MUECKUX SBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (OopMynHpoBaTh  MPOBEPSIEMBIE
NPENOoJI0KEeHNs, CcOOUpaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

1.11

BBIIIOJHATh IPSIMBIE M3MEPEHUs C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3UYECKUX BEIUYMH, CpPAaBHUBATH
pe3ynabTaThl  M3MEpEeHUM ¢  ydéToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HCCIIEOBAaHHE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MpeAsJoXEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U TpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CI€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MNPUHIUIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OINMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pLI 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX Lereil ¢ mocliegoBaTelbHBIM U napajjiCJIbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaYCHU

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPaKTUYECKOTO0  MCMONb30BaHMS ~ (U3WYECKUX  3HAHUM B




1.17

MMOBCETHEBHOW KW3HM i1 oOecrieueHusi O€30MacHOCTH  TIPH
oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMANHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IPU BBHINOJIHEHUM Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeT; Buaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOTO COAEp)KAHUS, B TOM YHCIE MYOJIUYHO MPEACTaBIATh
pe3yJIbTaThl MPOEKTHOMN UITA UCCIEN0BATEIBbCKOMN NI TENbHOCTH, TPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U MCCIEAOBaHUN (PU3MUECKHUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAA  T'OTOBHOCTh

pazpemats KOHQIUKTHI

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

11

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC
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14

1.5

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIICISATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEJIUYMHBI, IPU ONMCAHUM IPABUILHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
00O3HAUeHUsT M eIUMHMLBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONIME JaHHYIO (PHU3MYECKYI0 BEIHYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYNH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIC 3aKOHBI, IIPU HITOM J1aBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro  MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NYECKHE MTPOILIECCHl M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

pemate pacuéTHble 3amauyd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCHOIBb3ys 3aKOHBI U (OPMYINbI, CBA3BIBAIOLIME
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIIME WIIU
130bITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIIECHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYY€HHOT0 3HaUeHUs (PU3HUECKON BEITUUUHBI

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PELIUTh IMPU TTOMOIIH
(U3HUECKUX METOJIOB, UCITIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMSI, BBIICIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCIECNOBaHMs, [EJIaTh BBbIBOJbI, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOIEHU 1 OMBITOB

1.9

IIPOBOAWTE OIBITEI II0 Ha6J'IIOI[CHI/IIO (1)I/ISI/I“IGCKI/IX SIBIICHUH HWIJIH

(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3




1.10

M30BITOYHOTO Ha0Opa 00OPYIOBAaHHUS, OMUCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, POPMYIUPOBATH BHIBOIBI

IIPOBOAUTh IPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX H3MEPEHUH,
OIpeIesIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbl ((HOKyCHOE
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3HUYECKUX BEIIMYHH C
KCMOJIb30BAHUEM MPAMBIX U3MEPEHHI: TNIAHUPOBATH UCCIIEIOBAHHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJIYICHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TAOIUIN

l"pa(i)I/IKOB, ACJIaTh BbIBOJBI 11O PE3YyJIbTaTaM HCCICAOBAHU A

1.12

1.13

1.14

MPOBOAUTh  KOCBEHHBIE U3MEpPEHHS  (PU3UYECKUX  BEIHYHUH:
IJIAHUPOBaTh ~ HM3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs], CIeAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYECHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEINEH:
MaTepuajibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

1.15

1.16

XapaKkTepu30BaTh MPHUHLUIBI JCUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIHCAHMS, HCHOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SABICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTHYECKHUX MPOIECCOB MPH PEIICHUN Y4eOHO-MPAKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKayie ¥ cOOMparoIeit TMH3e

1.17

MPUBOJAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAINMIO O TIPUMEpPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B

MOBCETHEBHOW KW3HM i1  oOecrieueHuss O€30MacHOCTH TIPH




oOpamieHun ¢ mnpubopaMu H TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsS 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYsT TTOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JIOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JOTMOTHHUTEIBHBIX

HMCTOYHHKOB

1.19

UCIOJb30BAaTh IPU BBHINOJIHEHUM Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJlepKaHusl, MyOJINYHO MPEJCTABIATh PE3YIbTaThl IPOSKTHON HWITN
HCCIEAOBATEeNIbCKON  NEATENIbHOCTH, TIPH  3TOM  TPaMOTHO
WCIONIb30BaTh M3YYCHHBIH TOHSATUHHBIA ammapar u3y4aeMoro
pasnena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3EeHTalueil ¢

y4€TOM 0COOEHHOCTEH ayJJUTOPUN CBEPCTHUKOB

1.21

IIPY BBINOJHEHUN YY€OHBIX IPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
MIPOLIECCOB pacIpesieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIQJ] B JESATENbHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Kon
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

1.1

1.2

@uszuka — Hayka O IpUpoAe. SIBICHHUS IPUPOABI.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

ANEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
duznyeckne BeMHUUHBL. 3mepeHue (pu3MUECKHX
BenmunH.  @Dumsmdeckwe npubophl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/IC,
IMOCTaHOBKA HAYYHOTI'O BOIIPOCA, BBIIBUKCHHUEC T'MIIOTES,
OKCIICPUMCHT 110 IIPOBEPKE THUIIOTES, 0OBsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEen

[TpakTiueckue paboThI:
e l3MepeHue pacCTOSIHUN.
e l3mepenue o0bEMa )KUIKOCTH U TBEPIOTO TEIA.
e OmnpeneneHue pa3MepoB MajbIX TeNl.
e l3Mepenwe TemmepaTypbl NOpU  MOMOILIH
JKUJIKOCTHOTO ~ TE€pMOMETpa M JaT4yuKa

TEMIIEpaTyphl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

CrtpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBI.
OnbIThl, JOKA3bIBAIOIIME  JUCKPETHOE  CTPOCHUE

BCIICCTBA

2.2

JBwxxenue wyactul BemecTtBa. CBA3b  CKOPOCTH
JIBIDKEHUSI YacTHI[ € TeMmmepaTypod. bpoyHoOBckoe

IBIDKeHUE, T y3us

2.3

B3anmoneicTBre YacTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC
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ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B,
KUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) TEIl.
B3anmocBsA3p MEXKIy CBONWCTBaMHU BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTyeckue paboTHI:
e OueHKka AuaMeTpa aToMa METOAOM psaoB (C
UCIob30BaHueM (pororpadumii).
e  OnbITh o HaOJII0ICHUIO TEIJIOBOTO
pacuIpeHust ra3os.
e OmnbITel 1O OOHAPY)KEHUIO JIEHCTBUS CHUII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JBM)KEHHE
3.9 Cxopocts. Cpenssisi CKOpOCTb IIPH HEPaBHOMEPHOM
' JIBUKEHUH. Pacy€r myT v BpeMeHH JBUKECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneicTeue
3.3 TeJ KaK IpUYMHA U3MEHEHUS! CKOPOCTH IBUKCHHUS TEIl.
Macca kak Mepa HUHEpPTHOCTH Teja
3.4 [InotHocts  BemiectBa.  CBA3b  IUIOTHOCTH — C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMO/IEHCTBHUS TEIN
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl ¢
' MOMOIIbIO JMHAMOMETpA
37 SIBnenue TAroTeHus U cuia Tsbkectu. Cua TSKECTH Ha
' Npyrux mianetax. Bec tena. HeBecomocTh
38 Cuna Tpenusa. TpeHHe CKONbXKEHUS U TPEHHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue cwi, HanpaBJICHHBIX IO OJHOM MNPSAMOIL.
' PaBHOpelicTBYIOIIASA CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

e Omnpenenenue CKOpOCTH PaBHOMEPHOTO
JBIKEHUS (IIapuKa B KUJAKOCTH, MOJIEIH
3JIEKTPUUYECKOI0 aBTOMOOMIIA U TaK Jajiee).

e OmnpeneneHue cpegHEN CKOPOCTH CKOJIBKEHUS
OpycKa WU IIapyuKa [0 HAaKJIOHHOMN IIOCKOCTH.

e Omnpenenenue IIOTHOCTH TBEPIOrO Tela.

e OnbITel, JEMOHCTPUPYIOLUIME  3aBUCHUMOCTb
pacTsbkenus  (nedopmanyu) TMPYKHHBI  OT
HPUIOKEHHOU CHIIBI.

e OmnbITel, JAEMOHCTPUPYIOIIME  3aBUCHMOCTb
CWJIBI TpPEHHUsl CKOJIbXKEHUs OT Beca Tella U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

DOU3NIECKUEC SIBICHUS B IIpupoac: NpUMEPbI IBMIKCHUA C
Pa3iIMIHbIMU CKOPOCTAMU B JKMBOU 1 HEKUBOM IIprupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MNOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Jasnenue tBEpnoro Ttena. CriocoObl yMEHbIICHHS U
YBEJIMYEHUS JaBICHUS
JaBnenne ra3a. 3aBUCHUMOCTb JaBJIEHMs Tra3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBépI[BIMI/I TCIaMHU, XUAKOCTAMU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTD JaBJICHHUSA JXKUAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratndeckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

AtMochepa 3emsin U arMocepHOE JaBIICHUE.
[TpuynHbI  CyIIECTBOBaHMSA BO3AYIIHOH  00OJOYKH
3eMIIH. OmnbIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EpHOTO [JaBJIEHUS OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

N3mepenune armocdepHoro masieHus. [Ipubopbl s

U3MepeHus aTMOC(HEPHOro AaBlICHUS




JlelicTBHME XKMAKOCTH W ra3a Ha IMOTPYKEHHOE B HUX

4.7 Teno. BelTankuBaromas (apXxumenoBa) cujaa. 3aKOH
Apxumena

4.8 [TnaBanue Ten. Bo3ayxomnaBanue
[TpakTyeckue paboOTHI:

e lccnenoBanue 3aBUCUMOCTH Beca Tella B BOZE
0T 00bEMa MOrpyXEHHOM B KUAKOCTb YacTH
Tena.

e Omnpenenenue BBITAJIKMBAIOIIECH CHUJIBL,
JEHCTBYIOIIEH HA TeEJo, NOrPyKEHHOE B
KUIKOCTbD.

e [IpoBepka HE3aBHUCHMMOCTH BBITAJIKABAKOLIEH

49 CWJIBI, JCHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT
' MAacchl Tea.

e OmnbITel, JAEMOHCTPUPYIOIIUE  3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbI, JEMCTBYIOLIEH HA TEJO
B JKUAKOCTH, OT 00BbEMa MNOrpyxEéHHOH B
KHUJKOCTh YacTH Telda M OT IUJIOTHOCTHU
KUJKOCTH.

e KoHcTpynpoBaHue apeomerpa WU
KOHCTPYMPOBAHHUE JIOAKW U ONIpEIEICHHUE €€
rpy30H0AbEMHOCTU

®dusuyeckue  ABIEHUS B NPUPOJE:  BIHSHUE
4.10 aTMOC(EepHOro JaBJE€HHUS Ha OJKUBOW OpPraHu3M,

TJIaBaHUE PHIO

TexHUUYECKHE YCTPOMCTBA: COOOIIAIOIINECS COCY/IbI,
411 YCTPOMCTBO BOJONPOBOJA, TUIPABIWYECKUIN Tpecc,

MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTb, SHEPTI'UA

5.1 Mexanudeckas pabora

5.2 MexaHuueckasi MOIIHOCTb

- [IpocTbie MeXaHM3MBI: pblUar, OJIOK, HAaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBecHS phlyara

5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky




«3omoroe  mpaBwiO»  MeXxaHMKH. KoaddunueHt
9.5 IIOJIE3HOTO  jAeWictBud  MexaHu3MmoB.  [Ipocteie

MEXaHU3MBbI B 6BITy N TEXHHUKC

5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMiIEi

5.7 Kunerudeckas sHeprus

58 ITonxas mMexaHudeckas OHEPIus. 3aKOH M3MEHEHUS U

COXpaHCHUA MEXaHUYEeCKOMH OHCPIrun

[TpakTuyeckue pabOTHI:
e Ompenenenue paboOTbl CHIIBI TPEHUS MPH
PaBHOMEPHOM JBUKEHUU Tena 1o
- TOPU30HTAILHON MOBEPXHOCTH.
' e lccienoBanue yciaoBuid paBHOBECHS pblyara.
o Usmepenue KIIJI HakIOHHOM MJIOCKOCTH.
e lI3yueHue 3aKOHA COXPAHEHUS MEXaHHUYECKOM

SHEPruu

dusnyeckue SBIECHUS B MPUPOJE: phlUarM B TeEIE
5.10
4eJI0BeKa

TexHuyeckue yCTpOMCTBA: pblyar, IMOJBWXKHBIA U
511 HETOABUKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIE

MCXAaHU3MBEI B 6BITy

8 KUIACC

Kon Kon
pasnea JIEMEHTA

TEIUIOBBIE ABJIEHUA

IIpoBepsiemMble 3JIeMEHThI COlEPKAHUSA

OCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUIECKOMN
61 TEOpUM CTPOEHMs BelecTtsa. Macca U pa3Mepbl
MoJieKyl.  OmnbITel, TOATBEPKAAIOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUU

Mogenu  TBEPAOro, JKUAKOTO U Ta3000pa3HOTO
6.2 cocTosHu# BemecTBa. Kpucrammmieckue u amopdHbie

TCJ1a




OOBsiCHEHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPIBIX T

6.3 Ha OCHOBE IIOJIOKEHUIH MOJIEKYISIPHOKMHETHYECKOM
TEOPHUH
6.4 CMauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacupeHue u cxaTHe
6.6 Temneparypa. CBsi3p TeMmmepaTypbl €O CKOPOCTBIO
' TETUIOBOTO JIBMYKCHHS YaCTHUI]
Buytpennsas ~ sHeprus.  CnocoObl  HM3MEHEHMs
6.7 BHYTPEHHEH DHEPTUU: TeIUIonepenadya U COBEpIICHHUE
paboThI
6.8 Bunp! Tennonepenauu: TeIONpOBOAHOCTb, KOHBEKIIMS,
' U3Ty4YeHUE
KonngectBo  TemoTel.  YaenpHas — TEIIOEMKOCTb
6.9
BEIIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OanaHca
611 [InaBneHne W  OTBEepAEBaHUE  KPHUCTAIIIMUECKUX
' BEIIECTB. Y AeIbHasl TEIUIOTa IUIaBICHUs
[Tapoobpa3zoBanue U  KoHJeHcauus. Fcmapenue.
5.12 Kunenue. VYnenbHas Temiota napooOpa3oBaHMUS.
' 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUS] OT aTMOC(PEPHOTO
JTaBIICHUS
6.13 BnaxuocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAas TEIUIOTAa CrOPaHMs
[Tpunuunsr  pabotel  TernoBbix aAurarenei  KIIJ]
6.15 TETUIOBOTO JBUTATENs. TEIUIOBbIC IBUTATENN U 3aIllATa
OKpY’KaroIien cpeibl
3aKOH COXpaHEHHsT W TPEBpAIICHUS DJHEPIUM B
6.16
TEIUIOBBIX IMTpoIeccax
[TpakTrueckue pabOTHI:
6.17 e OnpITel 1O OOHAPYKEHUIO JEHCTBUS  CHII

MOJIEKYJIAPHOTO IIPUTSKCHUS.




e OmnbITBl 0  BBIPAIIMBAHUIO  KPHUCTAJUIOB
IIOBapEHHOM COJIM WM caxapa.

e  OmnbITe 1o HaOJII0ACHUIO TEIIOBOTO
pacIIMpPEeHHUs Ia30B, )KUJIKOCTEH U TBEPABIX TEIL.

e Ormnpenenenue naBleHUS BO3AyXa B OajlloHE
LINpULA.

e OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH
JIaBJIEHMSI BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs
WM OXJIAXKICHUS.

e JIpoBepka rumnoressl JMHEWHOH 3aBUCUMOCTU
JUTHBI cTonluKa KHUJIKOCTU B
TEPMOMETPHUYECKON TPYyOKE OT TeMIIepaTypHl.

e HalOmronenue n3mMeHeHUs: BHYTPEHHEN SHEpruu
TeJa B pe3yibTare TeIlonepeaayd U padboThl
BHEUIHUX CHUII.

e lccnenoBanue sBieHHsS TeIulooOMeHa Mpu
CMELIMBAHUM XOJIOJHOM U rOpsiYer BOJBI.

e Omnpenenenue KOJIMYECTBA TEIUIOTHI,
MOJy4eHHOTO BOJOM MpH TemaooOMeHe ¢
HarpeThiM METAITIMYECKUM LIUITUHAPOM.

e Omnpenenenue yIETbHOU TEII0EMKOCTH
BELIECTBA.

e lccnenoBaHue nponecca UCIApEHMUsL.

e OrmnpeneneHne  OTHOCHUTENBHONW  BIIAKHOCTHU
BO3/1yXa.

e OmnpeneneHne yAeIbHOW TEIIOTHI ILIABJICHUS

Jbaa.

6.18

Ou3nyecKre SBJICHUS B TMPHUPOJE: IMOBEPXHOCTHOE
HATSDKCHME W KaNWUIIPHBIE SIBICHUS B TPHUPOJIE,
KpHUCTaJIJIBI B IpUpOJIE, n3aydeHue ColHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opw3bl; 00pa3oBaHHE POCHI,

TyMaHa, uHesl, CHeTa.




6.19

TexHudyeckue yCTpOMCTBA: KalWUIAPBI, IMPHUMEPHI
MCII0JIb30BaHUsI KPUCTAJIOB, JKUJKOCTHBIN TEPMOMETD,
JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuzanus Tell. J[Ba poJa 3JIeKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHBIX Tenl. 3akoH Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aMMOJICHCTBHS 3apsKEHHBIX Tel
OT BEJIMYMHBI 3apAT0B U PACCTOSHUS MEXKY TEIaMH )
DJIEKTPUUYECKOE T0JIE. HanpsxéHHocTb
7.3 anekTpudeckoro moad. IlpuHnmn — cynepnozunuun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »>neKTpUYECKHUX 3apsioB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsaa. Crpoenue aroma. [IpoBogHukn
U TUDJIEKTPUKHI
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
26 ONEeKTpUYecKUi  TOK. YCIOBUS  CYILECTBOBaHUS
. AIIEKTPUYECKOr0 TOKA. ICTOYHMKHM OCTOSIHHOTO TOKa
HerictBus BJIEKTPUUECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). ODJIEKTPUYECKMH TOK B
KUAKOCTAX M razax
- Onektpuueckasd unenb. Cwia ToKa. OIEKTPUUECKOE
' HaIpsDKEHNE
29 ConpoTusienue MIPOBOHHKA. VY nenbHoe
. COIPOTHBIICHUE BEIIECTBA
7.10 3akon Oma 11 yJacTKa 1enu
[TocnenoBarenbHOE W NApajuIEIbHOE COEIMHEHUE
7.11
IIPOBOJHHKOB
71 PabGoTa ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH

Joxoynsa — Jlenua




DJeKTpUYecKre IeNu M MOTPEOUTENN IEKTPUIECKOM

e sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrosiHHBIE MarHUThI. B3anMOIelCTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe nosie 3eMIM U €ro
7.15
3HAYCHUE JIJIs1 KU3HU Ha 3emiie
216 Oneir Opcrega. MarHuTHOe MOJE€ 3JIEKTPUUECKOIO
' ToKka. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJs HA MPOBOJHHUK C TOKOM.
217 DneKTpoABUTaTeNb IOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
218 Onpitel  ®apanes.  SIBieHue  3JIEKTPOMATHUTHOU
' nHaykuuu. [Ipasuio Jlenna
DIIeKTpOreHepaTop. Crioco6s1 MOJTyYeHUS
7.19 NIEKTPUYECKOW  DHEPrMM.  OJEKTPOCTAaHIMM  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTueckue paboThI:
e OmnpIThl MO HAONMIONEHUIO DJCKTPHU3AIUH Tell
MHIYKIUEW U IIPU CONPUKOCHOBEHHUH.
e lccnenoBanue AEMCTBUSA 3JIEKTPUUECKOTO OIS
Ha MIPOBOJITHUKH U TUDJICKTPUKH.
e (COopka u TpoBepKa pPabOTHI JIEKTPUIECKON
LEMU MTOCTOSIHHOTO TOKA.
290 e lI3MepeHne u peryinupoBaHKe CHIIbI TOKA.

e lI3mepeHue u peryarpoBaHUE HAMPSIKEHUS.

e lccnenoBaHue 3aBUCMMOCTH  CHIIBI  TOKA,
UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTopa 1 HaNpsKeHUs Ha PE3UCTOPE.

e OmnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTH
AIIEKTPUYECKOTO CONPOTUBIEHUS ITPOBOIAHMKA
OT €ro JAJIMHBI, IUIOIAAN NONEPEYHOI0 CEUEHUS

U MaTepuana.




7.21

[IpoBepka npaBuiIa CI0KEHUS HAMPSHKEHUH TTPU
MIOCJIEI0BATEIbHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia [ CUJIbL TOKa MpH
MapayieIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThl AIEKTPUUYECKOTO TOKa,
UIYLIErO Yepe3 Pe3ncTop.

OmnpenenieHre MOIIHOCTH JIEKTPUUYECKOTO TOKa,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnepoBanue  3aBUCMMOCTH  CHJIBI  TOKa,
UIYLIEro Yepe3 JaMIIOUKy, OT HampsDKeHUs Ha
HEW.

Omnpenenenue KILJ HarpeBaTeis.
HccnepoBanue MarHUTHOTO B3aMMOJIEHCTBHS
MIOCTOSIHHBIX MarHuToB. MI3yueHne MarHuTHOro
MOJIsI  TIOCTOSIHHBIX ~ MAarHUTOB  TMPU  UX
obbenuHeHnn u pasaeneHuu. HccinepoBanue
JIEUCTBUS AJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY. OnbITHI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTH CHJIBI B3aUMOJICUCTBHS KaTYIIKH C
TOKOM U MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS
TOKa B Karymke. M3ydeHue  nencrBus
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.
KouctpynpoBanue u  u3ydeHHe  pabOTHI
BIIEKTPOJBUTATESA. N3mepenne KIIg
AJIEKTPOJBUTATEIIbHON yCTaHOBKHU. OTMBITHI 110
UCCJICIOBAHUIO  SBJICHUSI 3JIEKTPOMArHUTHOMN
MHIYKIWW: UCCIIEIOBAHUE N3MEHEHH I 3HAaUCHU S

W HaIpaBJICHUA HHAYKIUOHHOI'O TOKa

dusnueckue SBJICHHUS B MPHUPOJE: DIECKTPUUECKUE
ABIIEHUST B arMocdepe, AIEKTPUYECTBO  KUBBIX

OpraHW3MOB, MAarHUTHOE TI0JIe 3eMITH, Ipeii( TTOTIOCOB,




POJIb MAaroHuTHOTO ITOJIA JIA )KU3HU Ha 3CMHG, MOJISIPHOC

CHSIHHUC

TexHu4eckue yCTpOMCTBA: AIEKTPOCKOI, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOM JHEPTUH,

SJICKTPOOCBETUTCIIbLHBIC HpI/I60pI)I, HarpeBaTCJIbHbIC

f.e2 AIEKTPOTIPUOOPHI (mpumepsr), BJIEKTPUYECKUE
NPEJOXPAHUTEIH, SJIEKTPOMArHUT, JJIEKTPOJBUTATENb
HOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOIO TOKA
9 KVIACC
Kon Kon
[IpoBepsieMble 371EMEHTHI COJIEPIKaAHUS
pasznena 3JIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
81 Mexannueckoe JBWKeHHE. MaTepualibHas TO4Ka.
' Cucrema orcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE TBHKCHHE
HepaBHomMepHoe npsimonuHelHoe ABrxkeHne. CpeaHsis
8.4 W MTHOBEHHAsi CKOPOCTh Tejla NMPH HEPABHOMEPHOM
JIBOKEHUU
8.5 VYckopenue.  PaBHOYCKOpPEHHOE — NPSMOJIMHEMHOE
8 ' JBYDKEHUE
8.6 CobOoaHoe manenne. OnbITel [ anumes
PaBHOMepHOE ABMXkeHME 1O OKpyXHOCTH. [lepuon n
8.7 yacTora oOparieHus. JIuHeitHas u yriioBast CKOPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HeloToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 IIpuHIUII CynepIO3UIIUN CUII
8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TpeHus: CUiia TPEHHsI CKOJIbXKEHUS, CHIIa TPEHUS

8.13 MIOKOS1, IPYTH€ BUIbI TPEHUS
814 Cuna TsHKeCTH W 3aKOH BCEMHUPHOTO TATOTEHHS.
' YckopeHue cBOOOIHOIO IaileHUs
8.15 Jpwxenne tmaHer Bokpyr Connua.  Ileppas
' KOCMHYEcKast CKOpocTb. HeBecoMoCTh 1 meperpys3ku
816 PaBHoBecue MarepuadbHOW  TOYKH. AOCOIIOTHO
' TBEPJIOE TEIIO
8.17 PaBHoBecue TBEpHOro Tejaa € 3aKpEIIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. Mismenenue umimynbca. UMOynbc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexanndeckas paboTa U MOIITHOCTb
892 Pabota cun TsokecTH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
893 [TorennuanbHass »Heprus Tena, MOAHATOTO HAaj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTON NPYKUHBI
Kunernueckass sHeprus. TeopemMa O KHHETHYECKOU
8.25
SHEepPIruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTHyeckue paboOTHI:
e OmnpeneneHne cpeaHed CKOPOCTU CKOIbXKEHHUS
Opycka WM JBM)KEHUS IIapuKa 10 HAKJIOHHON
MJIOCKOCTH.
e Omnpenenenue YCKOPEHUs Tena npu
827 PaBHOYCKOPEHHOM [BM)KCHUH TI0 HAKJIOHHOM

IIJIOCKOCTH.

e lccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU
OpU  PaBHOYCKOPEHHOM  JIBIXKEHMH  0e3
Ha4yaJIbHOU CKOPOCTH.

e IIposepka TUIIOTE3BI: eciu pu

PaBHOYCKOPEHHOM JBMEHHH 0€3 HayallbHOM




CKOPOCTH ITyTH OTHOCATCSI KaK PsiJi HEUYETHBIX
YHCeI, TO COOTBETCTBYIOIIME MPOMEXKYTKH
BPEMEHHU OJIMHAKOBEI.

o I/ICCJIGIIOBaHI/IC 3aBUCUMOCTH CHUJIbBI TPCHUA
CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUSL.

e Omnpenenenue ko3 Punmenta TPEHUS
CKOJIbKCHHS.

e Omnpezaenenue kECTKOCTH MPYKUHBI.

e Omnpenenenre paboOTbl CWIBI TPEHUsS IPU
pPaBHOMCPHOM JBUXCHHUU TCJ1a 110
TOPU30HTAILHOMN TOBEPXHOCTH.

e Omnpenenenue pabOTBHl CUJIBI YIPYTOCTH IPHU
noabéme rpy3a C MCTIONIb30BaHHEM

HCIIOJABM>KHOT'O U ITIOABUXKHOI'O 0J10K0B

du3nuecKkue SBICHUS B nprupoac: NprUJIMBLI U OTJIIUBEI,
8.28 JBHXKXCHHUC IIJIAHCT ConHeunon CUCTCMbI, PCAKTHBHOC

JABVIKCHUC )KMBBIX OPTraHU3MOB

8.99 TexHuueckne yCTpOWCTBA: CIOUAOMETpP, JATYUKHU
MOJIO’KEHUS, PACCTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJeOaHMH: Tepuoj, YacToTa,
aMILTUTya

MaremMatnueckuii M TOPYXUHHBIA  MAasiTHUKH.
9.2 [IpeBpamienre  sHepruM  OpuU  KoJedaTeIbHOM

JBUXXCHUHN

0.3 3aryxaromue kojebanus. BeiHykeHHbIe KoeOaHus.

Pe3zonanc

Mexannueckue BoJHBL. (CBOWMCTBAa MEXAHMUYECKUX
BoiH. IIpomonbHble M momnepeuyHsle BOJIHBL. JlIMHA
9.4 BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHHUS.
MexaHu4eckne BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE

BOJIHBI

9.5 3Byk. [')pomKoCTb 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6 NHuppa3Byk u yabpTpasByk




[TpakTuueckue pabOTHI:
e OmnpeneneHre 4yacToThl U Nepuoaa KojaebaHui
MaTeMaTHYECKOTO MasiTHUKA.
e OmnpeneneHre 4yacToThl U Nepuoja Kojaebanui
NPYKUHHOTO MasiTHUKA
e UccrnenoBanue 3aBUCUMOCTH nepuoaa

KoJIeOaHMH IIOABCIICHHOI'O K HUTHU Ipy3a OT

9.7 JUIMHBI HATH.
e UccrnenoBanue 3aBHCUMOCTHU rnepuoia
KoJIeOaHUH TPY)KUHHOTO MasTHHKA OT MacChl
rpysa.
e [IpoBepka HE3aBHCHUMOCTH TIEpHOA KOJIeOaHUI
rpy3a, MOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a
Y )KECTKOCTU IIPYKUHBI.
e lI3mepeHue ycKOpeHHUsl CBOOOIHOTO MaIeHUs
duzuyeckue SBICHUS B MPUPOJIE: BOCIPUATUE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMUUYECKHE BOJIHBI,
I[yHaMH, X0
9.9 TexHUYECKHE YCTPOWCTBA: HXOJOT, HCIOIH30BAHHE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC ITOJIC. 9J'ICKTpOMal"HI/ITHHe BOJIHBI.

101 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [[Ikana 31eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cera. CKopocTh CBeTa.
' BostHOBBIE CBOICTBA CBETA
10 [TpakTudeckue paboThI:
104 e lI3y4yeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C
MOMOIIBI0 MOOUIIBHOTO TenedoHa
®dwuznyeckue SBICHHUS B MTPHUPOJE: OHUOIOTUYECKOE
10.5 JNEWCTBHE  BUAUMOTO,  yJIbTpadUOIETOBOTO  H
PEHTI€HOBCKOT'O U3JIy4CHUIN
10.6 TexHuueckue YCTpOMCTBA: HCTOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA




111

JlydeBas monensb cBera. IcTouHMKH cBeTa

11.2

[IpsamosnuHeitHOE pacIpOoCTpaHEHUE CBETA

11.3

11.4

Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH
OTpa’KEHHUS CBETA
[Ipenomiienue cBeTa. 3akOH IIPEJOMJICHUS CBETa.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETa

115

JIunza. Xop nyyel B IMH3E

11.6

OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKOINA H

TCJICCKOIIa

11.7

11.8

['ma3 kak onTuyeckass cucreMa. biau3zopykocTs Hu
JAJIbHO30PKOCTh
Paznoxenne 6emoro csera B criekTp. OnbiTel HproToHA.

Crnoxenune CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBC€Ta

11.9

11.10

[TpakTyeckue paboOTHI:

e lccnenoBanue 3aBUCHMOCTH yIjla OTpPa)KEHUs
CBETOBOTO J1y4a OT yIJIa [aJCHHUs.

e ll3yueHume  XapakTepUCTUK  H300paKeHUS
IIpeaAMETa B INIOCKOM 3€pKaJie.

e lccnenosanue 3aBUCHMOCTH yria
IIPEJIOMIIEHUS] CBETOBOIO JIy4da OT yIJla MaJeHus
Ha I'PAaHHUILIE «BO3yX — CTEKIIOM.

e [Ilonyyenne un300pakeHUl C  MOMOIIBIO
coOMparoIel TUH3HI.

e OnmnpeneneHne (POKYCHOTO PpacCTOSHUS U
ONTUYECKOI CUITbI COOMpAOIIEeH JTMH3BI.

e OnbITEl MO pa3joXkKeHUuI0 Oenoro cBeTa B
CIIEKTP.

e  OmnbITHI 10 BOCIPUATHIO IIBETA NPEAMETOB IIPU

UX HaOJIO/ICHNUHU Yepe3 IBETOBbIE (QUIbTPHI
dusnyeckue sABICHUS B ipupojie: 3atMeHus CoaHLa u
JlyHbl, 1BeTa Ten, OoNTUYECKUE SBJICHUS B aTMochepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,

doToanmnapar, ONTUYECKHE CBETOBO/IbI




12

KBAHTOBGIE ABJIEHUA

Omnwitel Pesepdopna u miaanerapHas MOAENb aroma.

121
Mogens aroma bopa
199 Hcnyckanue W MOIJIOIIEHHE cBeTa aToMOM. KBaHTHI.
' JIuneliuaTeie CIEKTpPBI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro sapa. HykioHHas wmopenb
' aTOMHOTO spa. M30Tomsl
128 PannoaktuBHble npeBpamienus. [lepuoa monypacnaga
' ATOMHBIX sJEp
s SnepHbie peakuu. 3aKOHbI COXpaHEHMsI 3apsI0BOTO U
' MacCOBOT'O YHCET
OHeprus cBsA3M aTOMHBIX saep. CBsi3p Macchl U
12.7
SHEPruu
128 Peakuuu cunTe3a u geneHus spep. VMcrouHuku
' sHeprun CoJsHIa U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBMe paaMOAKTHBHBIX
' U3JTy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboOTHI:
e HaOmiogeHue CHIOMIHBIX W JMHEWYATBIX
CIEKTPOB U3JIy4YEHHUS.

12.10 e lccnenoBanue TpPEKOB: U3MEPEHHE HSHEPTUU
YacTUIBl MO0  TOPMO3HOMY nyTd (1O
dotorpadusam).

e l3MmepeHue paauoaKTUBHOTO GoHA
@dusnyeckue SBIEHUS B NPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,

12.11 paZOaKTUBHOE W3IIyYEHUE NPHUPOJHBIX MHHEPAJIOB,

JICUCTBUE PAJAMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M
4eJI0BeKa

1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

WHIUBUIYAIbHBIN 1O3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUUN
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHME pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHHSI TIPAaBHJT 0€30MACHOTO TPYy/a: HaOMoAeHHE HU3MIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (PHU3HUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEICHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIICIOBAHUI;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOIMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMenIeHusi, IMyTH, KOOPAUHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
N
Sl =vy s+ ay= %
@opMynbl I MPOCKIUUA TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BpPEMEHH IS TPOEKIIMH YCKOPEHHUsI, TPOSKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE TeJla 110
1.5 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMaJCHHHM Tela TI0

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

1.6 yckopenusi. Dopmyiia uisi BBIUUCIEHUS YCKOPEHUS:
2
a. = L
“ R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
V= L
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. CloxxeHue CHIl
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
112 Tpenne nokos u TpeHue ckobxkeHus. opmyna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJM3U moBepxHocTH 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 pP=mi
Nmnynbse cuctemsl Ten. M3Menenue ummynbea. IMITynnbe cuitbt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexanunueckast pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
MexaHuueckas MOIIHOCTb:
1.17
n=4
I
Kunetnueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
118 KUHETUYECKON YHEPIUH:




Teopema 0 kuHETHYECKOM 3HEpPTrUr. DopMyria JJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXPaHEHUS MEXaHMYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CyAO0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHnn4decKre BOJIHBI. HpOIIOJH)HI)Ie 1 IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKAa OT MAaccChl Ipy3a U JKECTKOCTH NPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHojJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6neHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IMUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, MPWIMBBI M OTJIMBBI, JABMKeHHE IulaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIB)KEHUE KUBBIX OPTaHU3MOB, PhIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHu3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0O
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTBIC MCXAHU3MEI B 6LITy,

L3l COOOIIAIOIINECS COCYAbI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KMHETUYECKOM TEOPUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopHble Tena

Y JlBukeHnue uyacTtuil BeniectBa. CBs3b CKOPOCTH JABM)KEHHS YacTHL[ C

' Temnepatypoil. bBpoyHoBckoe nBuxkenue, tudpdys3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIOTHL. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX MpOIEccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEHW SHEPrUU B IPOLECCE
210 ucnapeHus ¢ KoHjaeHcanuu. KumeHue >KuakocTu. YaenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

tormBa: = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remioBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenpHON TeMI0EMKOCTH METAIUIMYECKOTIO WIMHIPA; KOJIMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemIepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIAHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAaHMS €ro B BOJAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBjaeHuss Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypsl BOJABI  IIPU
Pa3NUYHBIX YCIOBMAX; SIBICHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJbI; Iporiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéqa:  KallWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

3.4

DnekTpuyeckoe nose. Hanpsok€HHOCTh siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKUX OJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R=pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ”
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuueckue pabomul
W3MepeHne  3IIEKTPUUYECKOTO  CONPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHIIaX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHHUS OT JAJIMHEI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJI€ 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  DJCKTPUYECKOH DSHEPruu, dJICKTPOOCBETUTEIBHBIC MPUOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpuMepsi), ANEKTPUICCKHE
MPEJOXPAaHUTEH, 3JICKTPOMArHHUT, JJIEKTPOABHIaTeNb MOCTOSHHOTO TOKa,
TEHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkasa 3JIeKTpOMarHUTHBIX BOJIH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cseta

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
Ipaxmuueckue pabomul
N3mepenune onTuueckoil CUiibl coOUparoIiei JTMH3BL, (OKYCHOTO PacCTOSHUS
coOuparomield JUH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTra U
M300pakeHus], KOTJa MpeaMeT pacloio’keH B JBOMHOM (okyce), mokazarens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
HccnenoBanne CBOWCTBA  M300paKeHHsI, IOJYyYEHHOTO C  I[OMOIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

397 Qusuueckue senenusi 6 npupoode: 3armenuss Comnna u JlyHBI, 1mBera Tel,

' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peaknuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SAnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Quzuueckue s6neHUss 8 Npupode. ECTECTBEHHBIN pPaguOaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHasA QHCPICTHKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Tepeimkun .M., IBanoB A.W. ®uszuka 7-i1 kinacce (0a30BbIA YPOBEHB)
AO «M3narensctBO «IIpocBemenue
[Tepeimkun .M., BanoB A.W. ®usuka 8-t kinacc (6a30BbIN yPOBEHB)
AO «MznarensctBO «IIpocBemieHue

[Teppimkun .M., IBanoB A.U., I'ytHuk E. M., [lerpoBa M. A.

®dusuka 9-i knace (6a3oBbiil ypoBeHb) AO «M3natensctBO «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

®dusuka. 7 kinacc. Meroauyeckoe nocobue K yu. [lepsimkuna. - @unonosuy H.B.

®dwusuka. 8 kiacc. Metoauyeckoe nocobue K yu. [epoimkuna. - @uioHoBUY
H.B.

®dwusuka. 9 kimacc. Metoauueckoe nocobue K yu. [epsimkuna. - @unonosuy H.B

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/ff09f72a
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com
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