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PABOYAS ITPOI'PAMMA

[Tpeamer ¢u3uka (yriyOJeHHbIA YPOBEHD)

Krnacc 7 0, 8 6, 96

OO611ee KouuecTBO YacoB Mo yuyeOHoMy many 340 v, no 102 4. (3 4. B HEAENO) B
7-8 ximacce, 136 4. (4 4. B Hee0) B 9 knacce

CocraneHna B cOOTBETCTBUM ¢ DenepaibHON padoyeit mporpaMMoi o (hU3HKe.
duznka: MHXeHeps! Oyayiuero: 7-i kiacc: yriayOJeHHbIH ypoBeHb: yueOHUK: B 2-x yacTsix/ B.B.
benara, HHW. Bopounuosa, M. A. Jlomauenkos, KO.A. IlaneOparuesa; non penakuueid HO.A.

[TaneOpatueBa — 1-e wusmannme — MockBa: [IpocBemenue, 2024, https://physics-
engineers.ru/books/1 https://physics-engineers.ru/books/4

duznka: MHXeHeps! Oyayiuero: 8-i kiacc: yriayOneHHbIH ypoBeHb: yueOHUK: B 2-x yacTsax/ B.B.
benara, HW. Boponuosa, M. A. Jlomauenkos, KO.A. IlaneOpartueBa, mox penakuueii FO.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024, https:/physics-
engineers.ru/books/2  https://physics-engineers.ru/books/S

duznka: MHXeHepsl Oyayiuero: 9-i kiacc: yriayOieHHbIH ypoBeHb: yueOHUK: B 2-x yacTsax/ B.B.
benara, HW. Boponuosa, M.A. Jlomauenkos, KO.A. IlaneOpartueBa, mox penakuueii FO.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024. https://physics-
engineers.ru/books/3  https://physics-engineers.ru/books/6

Paccmotpena Ha 3acenannut MO yuuTeneil €CTECTBEHHOHAYYHbIX AUCIUIIINH
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Pykosoaurens MO Cunernazosa U.B.
(MOAMHUCH)
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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢pu3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa30BaHUsl COCTaBJIEHA HA OCHOBE
MOJIOXKEHUI M TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS Ha YyriiyOJEHHOM YpOBHE OCHOBHOMH
oOpazoBartenbHOI mporpammel, npeactabieHHbx B ®I'OC 000, a Takxke ¢ yuétom enepanbHoil
paboueii mporpammbl BocniuTtanusl 1 KoHnenuuu npenoaasanust yueOHoro npeamera « Dusuka.

ConepxaHue mnporpaMmbl 1o (U3MKE HANpPaBJIEHO Ha YAOBJIETBOPEHHE NOBBIILIEHHBIX
3anpocoB OOYUAIOLIUXCS, CTPeMSLIUXCs K Ooyiee rTyOOKOMY OCBOEHUIO (hU3MUECKUX 3HAHWM, U
Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOM rPaMOTHOCTH oOy4aroiuxcs. B mporpamme no ¢usuke
YUUTBIBAIOTCS BO3MOXKHOCTH yueOHOro npeamera B peanusauuu tpedoBanuii ®I'OC OO0
TUIAHUPYEMBbIM  JIMYHOCTHBIM M MeETanpelIMeTHbIM pe3yJbTataM OOy4YeHMs, a TakKxke
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBbIX Y4eOHBIX NPEAMETOB Ha YpPOBHE OCHOBHOIO
o0uiero oOpasoBaHusl.

[Iporpamma no ¢u3uke yCTaHaBIMBAET pachpenesneHHe yuyeOHOro marepuana no ropam
oOyuenuss (Mo kJjaccam), INpeasaraeT MPUMEPHYIO IOCJIEAOBATENIbHOCTD HW3YUYEHHUsS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOIO COAEPIKaHHUs U YUETe BOSPACTHBIX OCOOEHHOCTEN
o0yyaroLuxcs.

duzHka SBJISETCS CUCTEMOOOPA3YIOLIMM Uil €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOLECCOB U SIBJIEHHH, U3y4aeMbIX XMMHEH,
Ouonoruen, actpoHoMueil 1 Gu3nUecKoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TNpenocTaBisier Hauboyiee siCHble OOpas3lbl MPUMEHEHHS HAaydyHOro MeTona
MIO3HAHUSI, TO €CTh CIOCO0a MONTYYEHHs TOCTOBEPHBIX 3HAHUN O MHpE.

Onna u3 rnaBHBIX 3aaad pusnyeckoro oOpa3oBaHUs B CTPYKType oOuiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
oOyyarouxcs.

Nsyuyenue ¢Qusuku Ha yriyONEHHOM YpOBHE NpEANoJjiaraeT yBEPEHHOE BIIAJICHUE
CJIEAYIOLIMMHU KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 IPaMOTHOCTb!

Hay4HO OOBSICHATD SIBJICHMUS,

OLICHUBATh U TOHUMAThb OCOOEHHOCTH HAyYHOIO UCCIENOBAHMS;

MHTEPIPETUPOBATh JaHHbIE M HCIOJb30BaTh HAay4dHbIE OKA3aTeNIbCTBA AJISL MOJYyYEHHS
BBIBOJIOB.

[enn u3yuyeHuss (U3MKU HAa YPOBHE OCHOBHOrO OO0lIero oOpa3oBaHUs OMpeneseHbl B
Konuenuuun npenogasanus yueOHoro npeamera «@usuka» B 00pa3oBaTENbHBIX OPraHU3aLUSIX
Poccuiickoit ®enepauuy, peanu3yoOLUX OCHOBHbIE 00IE00pa3oBaTeNbHbIE MPOrPaMMBl,
yTBepka€HHON peweHueMm Konnernn MunucrepcTa npocsewenust Poccuiickoit @enepauuu
(nportokon ot 3 nexadbpst 2019 r. Ne [TK-48H).

Hesaun nzyyenust pu3uku Ha yriay0J€éHHOM ypoBHe:

pa3BUTHE HHTEpeca W CTPEMJIEHUS OOYYaIOLIMXCS K HAyYHOMY HM3YYEHHIO MPUPOIBbI,
pa3BUTHE MX UHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE TMPENCTABJIEHH O HAay4yHOM MeToAe TNO3HaHus U (opmupoBaHHe
MCCIIEIOBATENBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM,;

¢dbopMHpOBaHHE HAY4YHOrO MHPOBO33PEHMs KaK pe3yjbTaTa H3Y4YEHHUsT OCHOB CTPOEHHS
MaTtepuu U PyHIaMeHTaIbHbIX 3aKOHOB (PU3HKH;



dbopMUpOBaHUE YMEHUN MPUMEHSATb PU3UYECKUE 3HAHUS U Hay4YHbIE TOKA3aTeJIbCTBA JJIs
OOBSICHEHUS OKPYIKAKOLIUX SIBJICHUI,

dbopMUpOBaHUe NPENCTABICHUN O posiu GUIUKH IJIs Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH,

pasBUTHE TMpPENCTABIEHMH O BO3MOXHBIX cdepax Oynyweil npodeccuoHa bHOM
NeSTeIbHOCTH, CBSI3AaHHOW C (PU3UKOH, MOArOoTOBKA K HajibHeHleMy OOy4eHHI0 B 3TOM
HanpaBJIeHUH,

(dbopMHUpOBaHHE TOTOBHOCTH K JalibHelIIeMy U3y4eHUr0 (U3UKH Ha yriayOJIEHHOM yPOBHE
B paMKax COOTBETCTBYIOIIUX Npoduiels 00yueHus: Ha ypOBHE CpeHEro ooLiero o0pasoBaHusl.

JlocTuxkeHre STUX LeJled mnporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO 0O0ILero
o0pa3oBaHus 00ECIeYUBAETCS PpeLIeHHEM CJIeTYIOHX 3a4a4:

npuoOpeTeHre 3HAHUH O JUCKPETHOM CTPOEHUHU BELECTBA, MEXAHUYECKUX, TEILIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

npuoOpeTeHre YMEHUI aHANIU3UPOBaTh U OOBSACHATh (PU3MYECKUE SIBJICHUS HA OCHOBE
M3yUYEHHBIX PU3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIeHUs] PACYETHBIX U KAaYECTBEHHbIX 3a7a4, TPEOYIOUINX CO3MaHus U
UCMOJb30BaHUs (PU3UYECKUX MOJENe, BKJIIOYash TBOPYECKHE U MPAKTHUKO-OPUEHTUPOBAHHbBIE
3ajauy,

pa3BUTHE HCCIIEAOBATEIbCKUX YMEHHUH: HAONIOMaTh SIBIEHUS U U3MEPSITh (PU3UYECKUE
BEJIMYMHBI, BBIIBUrATh TMIIOTE3bl U MNpEAsaraTh 3KCIEPUMEHTaJIbHbIE CIOCOObI MX MPOBEPKH,
IUJIAHUPOBATh U TMPOBOAUTH ONBITHL, 3KCIEPUMEHTAJbHbIE UCCIENOBAHUS, AHAU3UPOBATH
MOJIyYeHHbIE TaHHbIE U JeJIaTh BHIBOJBI,

OCBOEHHE TMNpPUEMOB padOThl ¢ HHPopMaLUeill (U3MUECKOro COAepkKaHUs, BKIIKOUAs
UHPOPMALMIO O COBPEMEHHBIX OCTHXKEHUSX (U3UKMU, HHTEpPOpeTalus U KPUTUYECKOE
OLIEHUMBaHHe UHPOpMaLIUY,

3HAKOMCTBO €O cdepamu npodeCcCHOHATbHON NEATENbHOCTH, CBSI3aHHBIMHU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMHU Ha IOCTHXKEHUSIX (PU3UUECKOM HAYKH.

Ha uzydenuie ¢pusuku (yriyOaéHHbINH ypOBEHb) HA yPOBHE OCHOBHOIO 0011[ero 00pa3oBaHUs
otBoauTcs 340 yacoB: B 7 knacce — 102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B
Henenro), B 9 kyacce — 136 yacoB (4 yaca B HEIeJNHO).

OO0pa3oBare/ibHbIE TEXHOJIOTHU

JUIs  DOCTHKEHHsI TOCTaBJEHHBbIX Lesiell OOyueHUs HCMOJIb3YIOTCS  CIENyHoLue
oOpa3oBaTesibHble TEXHOJIOTUU. TEXHOJIOTUs MPOOJeMHOro OOy4YeHHs, KOMIIETEHTHOCTHO-
KOHTEKCTHAasi MOZieJib 0Oy4eHUsl U BOCMUTaHUs;, oOyueHue Ha OCHOBE OOLIell TEOPUH CHIIbLHOTO
mbiiieHuss TPU3  (cMCTEMHOro aMaNeKTHYeCKOrO MBbIIIJIEHHs), OCHOBAHHOIO Ha 3aKOHaX
pasBuTus;  HMHGOPMAIMOHHO-KOMMYHHKATUBHbIE  TEXHOJIOTMH,  TEXHOJOTHH  Pa3sBUTHUS
HCCJIEIOBATEIbCKUX HABBIKOB, PELIEHUE 3KCMEPUMEHTAbHBIX 33aJa4 M 3a7ad ¢ TeXHUYECKUM
CONEp>KAaHUEM, TEXHOJIOTHsS  MPOEKTHO-HCCIENOBATENbCKON  NEATENbHOCTH, TEXHOJIOTUU
nuddepeHLIMPOBAHHOIO MOAX0Aa B 00y4YeHHH, 310poBbecOeperatolue TexHonoruu. Ipu stom
UCMOJb3YeTCsl JUUHOCTHO-OPUEHTUPOBAHHBIN U IE€ATEIbHOCTHBIH MOIXO B OOyUEHUH.

JIuunocmnasa opuenmayus oOpPa30OBATENLHOIO MPOLIECCA  BBISBISET NPUOPUTET
BOCIIUTATENIbHBIX M pa3BUBAKOIMX Lened obOydeHus. CrnocOOHOCTh y4alUXCs MOHUMATh
NPUYUHBI U JIOTUKY pPa3BUTUS (DU3UYECKHX MPOLIECCOB OTKPBIBAET BO3MOXKHOCTb IJI OC-
MBICJICHHOTO BOCHpUATUS 00wed ¢usnueckoil kapTunbl mupa. CucremMa y4yeOHbIX 3aHSATHI
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NpU3BaHa CIOCOOCTBOBATh PAa3BUTHUI0 JIMYHOCTHOW CaMOMIEHTH(PMKALMM, TyMaHHUTApHOH
KYJbTYpPbI IIKOJBHUKOB, UX NMPHOOIIEHHIO K LIEHHOCTSIM HAllMOHAJIbHOW M MHMPOBOH HayKH U
KYJAbTYPbI,  YCHUJEHHKO  MOTHBAalMM K  COLMAJIbHOMY [O3HAHHMIO U  TBOPYECTBY,
BOCIUTAHUIO JUYHOCTHO M  OOINECTBEHHO BOCTPEOOBAaHHBIX KAueCTB, B TOM YHCIE
IPKAAHCTBEHHOCTH, TOJIEPAHTHOCTH.

CucmemHo-0eamenbHOCMHbLIL HOOX00 OTPAXKAET CTPATEruro COBPEMEHHOM
coOpa3oBaTeNbHOH TMOJMTHUKHU: HEOOXOAMMOCTb BOCIHTAHMS 4YeJIOBEKa M TpPakIaHUHA,
MHTErPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO, HALIEIEHHOIO Ha COBEPIIEHCTBOBAHUE 3TOrO
obmecrtBa. CucreMa ypOKOB COPHEHTHPOBaHA HE CTOJBKO HA Mepenavyy «rOTOBBIX 3HAHHUI,
CKOJBKO Ha (OpPMHUpPOBaHHME AKTMBHOH JIMYHOCTH, MOTHBHPOBAHHOH K CaMOOOpa30BaHUIO,
oOnagaromell  IOCTaTOYHBIMHM  HaBBIKAMM M TCHUXOJIOTHYECKUMH  YCTAHOBKAMH K
CaMOCTOSITEIbHOMY TOHUCKY, OTOOpPY, aHaJIM3y M HUCHOJb30BaHUK MHGOPMALMHU. DTO MOMOXKET
YUEHHKY aJanTHpOBaTbCs B MHpe, rae oO0beM HHPOpPMALMU pPaCTET B TIE€OMETPUYECKON
NpPOrpeccHy, rae coLMaibHas W NpodeccHoHanbHas YCHEIHOCTb HANpPSIMyK 3aBUCST OT
MO3UTHUBHOI'O OTHOLIEHUSI K HOBALIMSIM, CAMOCTOSITEIbHOCTH MBILJIEHUS! 1 HHULIMATUBHOCTH, OT
FOTOBHOCTH MpPOSIBJIATH TBOPYECKHI MOAXOA K JeNy, UCKaTh HECTAHAAPTHbIE CIIOCOOB! peIleHHs
npoOseM, OT FOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJEHCTBHIO C JIFOIbMH.

IpodeccuonanbHas opueHTALHSA 00YYAIOLIUXCS

CnocoOHOCTb JTMYHOCTH K PELIEHHIO 3HAYMMbIX NPOOJIeM METOAAMU HAYYHOTO MO3HAHMS,
NPUMEHSEMbIMH HE TOJIBKO BO BCEX HAy4HbIX c(epax, HO U Ha COBPEMEHHOM HAyKOEMKOM
MPOM3BOACTBE HAuWMHAET (POPMHUPOBATHCS €lLIe B IUKOJNE. DMIHUPHYECKHE U TEOPETHUYECKHE
MeTonbl (PU3MKM, KaK METOIbl HAYYHOrO MO3HaHMs, 0e3 KOTOPbIX HEBO3MOXKHO IMpPOBEAEHHE
MCCIIEIOBAHUS U PELICHHE TeX 3a/1ay, KOTOpPbIe CTABUT Ieper coOOil HccaenoBaTenb NO3BOJSIOT
OpraHu3oBaTh OOydeHue (pu3uke kak OCHOBe Oyayuiell mpodecCHOHATbHON NesiTeNbHOCTH. B
00pa3oBaTeNIbHYIO MPOrpaMmy yriayOJEHHOrO YPOBHSI BXOIST T€MbI, NMPH M3YYEHUH KOTOPBIX
MNPOMCXOAUT BOCIUTAHHE NPOPECCUOHANBHBIX, HWH)KEHEPHBIX HABbIKOB Yy  LIKOJbHUKOB
cpeactBaMu (U3MKH, YTO CHOcoOCTBYeT 3(phekTUBHOMY U OCO3HAHHOMY NpodeccHOoHaTbHOMY
camMoonpeaeneHur0 00y4armuxcs 7 — 9 KaccoBy.

B nanHo¥ nporpamme ¢popMupoBaHUe y 00yHAIOIUXCS MPEIMETHON KOMIETEHTHOCTH KaK
KOMITIOHEHTa MNpO(GECCHOHAIBHONW NAEATENIbHOCTH TNMPOUCXOAUT NPH 3HAKOMCTBE YYaIUMUXCS C
MPUHLIMIIOM IE€HCTBUS MEXaHU3MOB U MAllIMH, Epeaayy 1 NpeoOpa3OBaHHs SHEPTUH, TEXHOJIOTUU
MPOMBIIIJIEHHOTO M CEJIbCKOXO035CTBEHHOTO MPOU3BOACTBA, CPENCTB YIPABJICHUs, NPUMEHEHUU
¢bu3nueckux 3HaHUH K OOBSCHEHUIO AEHCTBUSI TEXHUUECKHX 00bekTOB. Ilpu pewenuu 3aoau c
mexnuueckum codepircanuem’ odydarouiecs Nojay4arT CBEACHUS O HOBBIX JOCTHXKEHHUSX U
npoGiemMax HayKM U TEXHHUKH, O criequduke HEKOTOpbIX npodeccuii. Ha ypokax-npoekmax? u
YpoKax-kon(epenyusax® o0OyyaroIMecs OCBaMBAIOT METOMAbl OPTaHM3alUMH U IMPOBENEHHMS
HKCMEPUMEHTAIbHO-UCCIIEIOBATENbCKOM NeATENbHOCTH MO (PU3MKE, CO MHOTMMH MHTEPECHBIMU
BOMpPOCaMH (DU3UKH, BBIXOISIIMMH 32 PAMKH LIKOJIbHOW MPOrpaMMbl, PAaCLIMPSIIOT LEJOCTHOE
npeacTaBieHue o npodiemax (HU3MKH, KaK HAYKH U €€ HCIOJIb30BaHHUs B MPO(eCCHOHANbHOM
IesTeIbHOCTH YeJIOBEKa B PA3JIMUHBIX c(hepax COBPEMEHHOMN KU3HH.

123 _ ¢ memamuueckom nianuposanuu évloeieHsl Kypcusom



DKCNepUMEHTaNIbHas AEATENbHOCTh CIIOCOOCTBYET PA3BUTHUIO MBILIJIEHUS M HHTEJUIEKTa
y4daluxcsl. V  yuamuxcs pasBHBAa€TCS yMEHHE CaMOCTOSATENBbHO padoTaTh, AyMarTh,
SKCMEPUMEHTUPOBATh B YCIOBHSIX LIKOJbHOW jabopatopuu, a Takxke (HOPMHUPYIOTCS HABBIKU
apryMeHTaluu cOOCTBEHHOMN MO3ULIMH 110 ONPEAEIEHHBIM BONPOCAM.

BocnurarebHbIi noTeHUHAN npeaMeTa «DU3HKA» peau3yeTcs yepes:

- TpUBJEYEHHE BHHMAHUS OOYyYarOIIMXCS K LIEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha YpoOKax
SIBJICHUH, OPraHU3aLHI0 pabOThI C MOJyYaeMOl Ha ypOKe COLMANIbHO 3HAUMMON HHpOopMaLuen —
MHULIMMPOBAaHHE ee 00CYKIEHHs, BbICKa3bIBAaHHs OOYYAIOLIMMHCS CBOETO MHEHHS 110 €€ NMOBOAY,
BBIPAOOTKH CBOErO OTHOLUEHHS K Hel,

- MPUMEHEHHEe Ha YPOKe UHTEPAKTUBHBIX (HOpM paboThl ¢ OOYHAIOIIUMHUCS: UHTENIEKTYaIbHBIX
Urp, CTUMYJIMPYIOIIMX TO3HABATENbHYI MOTUBALIMIO O0YYAIOIUXCS; TUCKYCCHIA, KOTOPbIE NAt0T
00yYarIUMCsI BO3MOXKHOCTb MPUOOPECTH ONBIT BEAEHUsI KOHCTPYKTHBHOTO THAJIOra; FPYyMIOBON
padoThl wIM paboThl B Mapax, KOTOpble y4aT OOy4aroUIMXCs KOMaHAHOH pabore WU
B3aUMOJEHCTBHUIO C IPYTUMH O0YYarOLIUMHCS;

- MHULUUHMPOBAHUE M TOANEPXKKY HUCCIEAOBATENbCKON NESTENbHOCTH OOYyYaroLIMXCs B paMKax
peanu3auuMyd UMM HUHOAUBUIAYAIbHBIX WU TPYNNOBBIX MCCIENOBATEIbCKUX MPOEKTOB, YTO OACT
00y4arIUMCsT BO3MOXHOCTb NPUOOPECTH HABBIK CAMOCTOSITEJIBHOIO PELIEHUS] TEOPETHUYECKON
npoOeMbl, HaBbIK '€HEPUPOBaHHUsS U OPOPMIIEHHUsS] COOCTBEHHBIX MIEH, HABbIK YBaXKHTEJIbHOTO
OTHOLUEHHS K YYXXHUM HIesiM, OpOpPMIIEHHBIM B paboTax Jpyrux HCCienoBaTesel, HaBbIK
nyOJHMYHOTO BBICTYIUICHHUS MEPEN ayAUTOPHEH, apryMEHTHPOBaHHA U OTCTAUBAHUSI CBOEH TOUKU
3pEHUs.



COAEP)KAHUE OBYUYEHHUA
7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupoze. SBaeHuss npupoabl (3JEMEHTbI CONEPIKaHHUs, BKIIOYAIOLIHE
MEXIpeAMeTHble CBsi3H). Pusnueckue sBIEHUsS. MEXaHUYECKHE, TEIUIOBbIE, 3JIEKTPHYECKHE,
MarHUTHbIE, CBETOBbIC, 3BYKOBbIE. JHAKOMCINEO C OCHOBHBIMU NpOgheccusmu, C6A3AHHBIMU C
¢usuxkoi

Ousuyeckue BeauuuHbl. PasmepHocTh. Epunuubl dusnueckux BenuuuH. HM3mepeHue
busnyeckux BenuduH. OTtanoHbl. Pusuyeckue npudopbl. Ilena nenenusi. IlorpemHoOCTh
usmepenuii. [IpaBuna Oe3zomacHoro Tpyna npu padore ¢ J1aOOpaTOPHBIM OOOPYIOBAaHUEM.
MexnyHaponHas cucrema equHul. [lepeson BHecHCTEMHBIX enUHUL B enuHULIbI CH.

Kax ¢u3uka u npyrue ecrecTBEHHble HaAykH M3y4yaroT npupony. EcTecTBeHHO-Hay4HbIH
METOZ TMO3HaHMA: HaONoJeHHe, MOCTAaHOBKA HAy4YHOrO BOMNpPOCA, BBbIABHXKEHHE THUIOTE3,
SKCMEPUMEHT MO TNpPOBEpKE TUMoTe3, OObscCHeHHe Halmonaemoro siBieHus. OnucaHue
(bu3UYECKUX SIBIEHHI C OMOLIBIO MOACTIEH.

emoncmpayuu.

Mexanuueckue, TeMIoBble, 3JEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE SIBJICHUS.

dusuyeckue NMpuOOpPbl U Mpoleaypa MpsIMbIX H3MEPEHUH aHaJoroBbIM M LU(GPOBBIM
npudopom.

JTabopamopmusie pabomsl u onvimel.

OnpeneneHue LeHbl AeNE€HUs LIKalbl U3MEPUTEIbHOIO MpHdopa.

H3mepenne paccTosiHU.

H3mepenue miowany 1 00bémMa. MeTon najneTku.

H3mepenune BpemeHu.

H3mepeHue o6bEMa JKUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasmMepoB MaibIxX Tel. MeTon psaoB.

Ilposedenue uccnedosanuns no nposepke cunomessl: OAIbHOCHIb NONEMA WIAPUKA,
NYU{EHHO020 20pU3OHMAIbHO, meM 0o/lblte, Uem Do/1bluie 8blCOMA NYCKA.

Pa3nen 2. IlepBoHauanbHbIe CBeAeHHS 0 CTPOEHHH BelIECTBA.

CrtpoeHue BellecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMNBIThI, 1OKa3bIBAIOLIME
IUCKPETHOE CTPOEHHE BELIECTBA.

JiBmokeHue wyactul BemiecTBa. CBsi3b CKOPOCTH IBHXKEHMsI 4YaCTULl C TeMIlepaTypoil.
BbpoyHoBckoe naBuxkenue. Judbdysus. BzaumopeiicTBue 4HacTUIl BEIECTBA. MPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSl  BELIECTBAa: CTPOEHHE Ta3oB, JKUAKOCTEN U TBEPABIX
(xpucTajuiMyeckux) Tesa. B3auMocBA3b MexIy CBONCTBAMHM BELIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHUIA
BOJbL.

Hemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO IBUXKEHHUSI.

HaGmonenue nuddysuu.

HabnroneHue siBineHuH, OOBACHSIOIIMXCS TNPHUTSDKEHHEM MM OTTAJKUBAHHEM YaCTHLL
BEIleCTBA.

JlabopamopHnsie padbomost U Onbimbl.



OlieHka 1MaMeTpa aToMa METOIOM PsiioB (C UCMONIb30BaHUeM (hoTorpaduii).

OnbIThI 10 HAOJIHOAEHUIO TETJIOBOrO PACIIUPEHUSI Fa30B.

OnbIThI O OOHAPYKEHUIO NEHCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSIXKEHUSI.

Paznen 3. /{Bu:KeHUe U B3aUMOJENCTBHE TeJl.

Mexanuueckoe asuxenue. Ilyte u nepemelienne. PaBHOMEpHOE U HEpaBHOMEPHOE
neuxeHve. CBOOOAHOE MaZeHHe Kak NpUMepP HepaBHOMEpPHOro nBukeHus Tenl. CKopocTb.
CpenHsis CKOPOCTb NMpPH HEPABHOMEPHOM MABWXEHUU. Pacuér myT M BpEMEHH [BHXKEHUS.
I'padbuku 3aBUCUMOCTEH BEJNMYMH, OMUCHIBAOINUX JABMKeHUe. OOwue moHsATHS 00
OTHOCHUTEJIbHOCTH JIBI>KeHUs. CIOXKEHHE CKOpPOCTEeH s Tej, ABHXKYLIUXCS MapauieNibHO.
Pewienue 3a0au ¢ mexuuueckum cooepircanuem Ha 08UNCeHUE U CKOPOCHIb.

Asnenue wHepuuu. 3aKOH HHepuuH. B3aumoneilcTBue Ten Kak MPUYMHA HU3MEHEHUs
CKOpPOCTH NBHXKEHHsI TeJ. Macca kak Mepa MHEPTHOCTH TeJla B MOCTYNaTEIbHOM ABHXKEHHUH.
[TnotHoCTh BemmecTBa. CBsi3b IMIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHULIE O0OBEMA BELIECTRA.
Cwmecu u crinaBbl. [IoBepXHOCTHAsI U JMHEHHAs! MIIOTHOCTh. Peutenue 3a0au ¢ mexHuveckum
cooepicanuem HA cmecu U Chlagbl. 3HAKOMCHIBO ¢ npodheccueil mexHo/102a HePmAHol
nPOMBLULIEHHOCHIU.

Cuna kaxk xapaktepuctuka B3aumopnedcTBust Ten. Cuja ympyroctd U 3akoH [yka.
U3mepeHue Cuiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBNIeHHe TAroTeHus U cuia TsbkecTi. Cuna TshkecTu
Ha npyrux rnjaHerax. Bec tena. HesecomocTs. CiiokeHuUe CHl, HAaNpaBJIeHHbBIX 110 OJHOM MPSMOH.
PaBHoneiicTBytomas cun. Peutenue 3a0au ¢ mexHU4eCKUM COOEPHCAHUEM HA CI0dCEHUE
PA3TUHHBLX CUL, OCUCMEYIOMUX HA me10 no 00Hoi npamou. Cuna TpeHust. TpeHue CKoabxkeHUs
U TPEHHUE MOKOsI, BsI3KOe TpeHue. TpeHue B npupone u TexHuke. Pewenue 3a0au ¢ mexnuueckum
cooepircanuem Ha Oelicmeue Cul mpeHus.

Hemoncmpayuu.

HaGnroneHue MexaHU4eCKOro IBUXKEHUS Tela.

UsmepeHne ckopoCTH MPsIMOJIMHEMHOTO IBHXKEHUS.

HaGnroneHue siBjeHUs1 HHEPLMH.

HaOmroneHue uamMeHeHust CKOPOCTH MPU B3aUMOJEHCTBUH TEJI.

CpaBHeHHE MacC MO B3aUMOJICHCTBHIO TEJI.

CnosxeHue cull, HanpaBJIeHHbIX 110 OAHON NPSMOH.

Jabopamopusie pabomsl u onvimel.

OmnpeneneHue CKOPOCTH PABHOMEPHOrO [BHXKEHHs (IIApUKAa B JKUIAKOCTH, MOJEJH
3JIEKTPUYECKOr0 aBTOMOOMUJISI U Tak Jajee).

Onpenenenue cpenHeill CKOPOCTH CKOJIbKEHUS Opycka MM IIapuKa IO HAKJIOHHOMW
MJIOCKOCTH.

OrnpeneneHue MJIOTHOCTU TBEPAOTO TEJaA.

OnbITEl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb paCTsDKeHHs (nedopmMaluu) NOpPYKUHBI OT
NPUJIOKEHHON CHUJIBL

OnbIThI, AEMOHCTPUPYIOLINE 3ABUCUMOCTb CHJIbI TPEHHSI CKOJIBXKEHUSI OT CUJIbI JaBJIEHUS U
XapaKTepa CONMPHUKACAOLUINXCSI TOBEPXHOCTEH.

Pa3zpen 4. [laBjieHue TBEpPABIX TeJ, )KUAKOCTEH M ra3oB.

Haenenune. Cuna nasneHusi. CriocoObl yMEHBIIEHUS] U yBeNUYeHUs naBieHus. Pewienue
3a0a4 ¢ MEeXHUYECKUM COOepIHCAHUEeM HA Oas/leHue u Oelicmeue culbvl 0ag1enusn. JlaBieHue
rasa. 3aBUCUMOCTb JaBJIEHUsI ra3a OT 00béMa U TeMrneparypsl. Peutenue 3a0au ¢ mexuuueckum
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cooepircanuem Ha oailenue 2a3a. Ilepenaya naBneHust TBEPIAbIMU TEJIAMHU, XXUAKOCTSIMU U ra3aMH.
3axoH Ilackans. IlneBMaTuueckue maiiuHbl. Peutenue 3a0au c mexHuueckum coOepiIcanuem Ha
0ag/1eHue HCUOKOCH U 230 8 NHEBMAMUYECKUX YCMPOICHEAX.

3aBUCUMOCTb JIaBJIEHUS SKUAKOCTM OT IyOMHBI morpyxxeHus. [uapocratuyeckui
napanokc. Pemenue 3a0au ¢ mexnuveckum cooepicanuem na 3akon Ilackana e scuoxkocmax.
CooOuraromuecs cocyabl. ['uapaBnuyeckue MexaHusMbl. Mcrnonb30oBaHue BHICOKUX AABJICHUH B
COBPEMEHHBIX TEXHOJIOTUSIX. YCTpOUCTBO BonmompoBona. Pewienue 3a0au ¢ mexnuveckum
CO0epIHCanuem ¢ UCNOb306AHUEM BbICOKUX OABIEHUIL 8 IHCUOKOCHMU U 2a3e. SHAKOMCMEO ¢
npogccuamu mpancnopmuposku Hedhmu u 2asa.

Atmocdepa 3emiu u armochepHoe nasienue. [IpHUMHBI CylIeCTBOBAHMS BO3AYLIHOM
obonouku 3emnu. OnbiT Toppuuennu. M3mepenue armocdepHoro nasnenusi. Memeoponiozus,
3HAKOMCHBO ¢ npogheccueil memeopo/io2a. 3aBUCUMOCTb aTMOC(HEPHOrO AaBJEHHUS] OT BbICOThI
Haa ypoBHeM wmops. IIpubGopel mnst usmepenus atmochepHoro nasneHus. Peuwtenue 3adau c
MeXHUYECKUM COOepIHCAHUEM HA amMocheproe OasleHue U e2o u3MepeHue.

JleficTBHE )KUOKOCTU U ra3a Ha Morpy’€HHoe B HUX Teso. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. YcCIOBHE BO3HUKHOBEHHS BbITAJKUBAKOLIEH (apXHUMENOBON) CHJIBI,
nonrekanue. [lnasanue ten. Pewienue 3a0au ¢ mexnuuecKum cooepiyrcanuem Ha oelcmeue Ccuil
Apxumeoa u ycnoeus niasanusa mejl. BoznyxonnaBaHue.

lemoncmpayuu.

3aBHCUMOCTb JaBJICHUS ra3a OT TeMIepPaTyphl.

Ilepenaya naBneHuUsl >KUAKOCTBIO U Fa30M.

Coobwarormuecs: COCyasl.

I'mppaBnnyeckuii npecc.

[IposiBneHue nelcTBUs aTMOCHEPHOro NaBIEHUS.

Cudon.

3aBUCUMOCTb BBITAJIKHBAIOLIEH CUJIbI OT 00bEMa MOrPYKEHHOU B )KUAKOCTh YaCTH TeJla U
MJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbl BECY BHITECHEHHOM )KUAKOCTH.

YcnoBue naBaHus TeJ: TUIABAHUE WUJIH MOTPY>KEHHE TeT B 3aBUCUMOCTH OT COOTHOLLEHMUSI
NJIOTHOCTEH TeNa U )KUAKOCTH.

Jabopamopusie pabomst u onvimel.

HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJE OT 00bEMA MOrPyKEHHON B )KUIAKOCTh YaCTH
Tena.

OnpeneneHye BbITAIKUBAIOLIEH CHIIbL, NEHCTBYIOLIEH Ha TeJO, MOrPyKEHHOE B XKHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BbITAJKMBAIOLLIEN CUJIbI, 1EMCTBYIOLLEHN Ha TEJIO B )KUAKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BbITAJIKMBAIOLIEH CUJIb], AEHCTBYIOLIENH Ha TEJIO
B XKHJIKOCTH, OT 0OBEMa MOTrPYy>KEHHOM B )KUJKOCTb YaCTH TeJIa U OT INIOTHOCTHU >KUIKOCTH.

Koncmpyuposanue apeomempa uiu KoHcmpyuposanue /100KU U onpeodeileHue eé
2py30n00bEMHOCI.

Pazgea S. PaGoTa u MmomHOCTBb. DHeprusi.

Mexanuyeckasi padboTa AJist CHJI, HAalIPaBJICHHBIX BJIOJIb JIMHUU NepeMelleHusi. MOIHOCTb.
Pewenue 3a0au ¢ mexHuueckum coO0epiHcanuem Ha MeXaHudecKkyo pabomy.



[IpocTble MexXaHM3MBbI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs IUJIOCKOCTb,
HO>KHUYHBIN MexaHu3M. MoMeHT cunbl. PaBHoBecue peiyara. [IpaBuno momeHToB. IIpumenenue
npaBUjia PaBHOBeCUs pbluara k Osoky. «30yi0TOe mpaBuiio» MexaHuku. Peuwtenue 3adau c
MeXHUYECKUM COOEPIHCAHUEM HA NpUMEHEeHUe npocmblx mexanuzme. Koncmpyuposanue
noaucnacmog c 3aoannsimu napamempamu. KI1JI npocteix mMexaHusmoB. Peuwtenue 3adau c
mexHuueckum cooepircanuem Ha pacuem u nymu yeeauvenusn KII/] npocmoix mexanusmos.
[IpocTbie MexaHU3MbI B ObITY, TEXHUKE, )KUBBIX Opranu3mMax. Koncmpykmop — cozoamens Hogblx
ycmpoiicme u npubopos.

Mexanuueckas 3Heprus. Kunernueckast u noreHuuanbHas 3Heprus. [Ipespaiienue onHoro
BU/1a MEXaHUYECKOM 3HEPIHH B Ipyroi. 3aKOH COXPaHEHHUs U NPeBpalleH s 3HEPIUH B MEXaHHKE.

Ilpakmuueckoe npumenenue hpuzuueckux 3HAHUIL 8 NOBCEOHEBHOU IHCUSHU.

lemoncmpayuu.

[IpuMmephl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsr u onsvimel.

HccnenoBanue ycnoBui paBHOBECHUS pblyara.

Hsmepenne KII/] HakJIOHHON MIIOCKOCTH.

H3yueHune nmpaBuia pbelyara st MOJABHXKHOTO M HEMOABHXKHOTO OJIOKOB.

Onpenenenue KIT/I noaBu»XHOro ¥ HEMOABHXKHOTO OJIOKA.

Onpenenenue pabOThI CHIIbI YIIPYTOCTH NMPH MOABEME IPY30B MPH MMOMOILH MOJABHKHOTO
6noka.

H3yueHue 3axoHa COXpaHEHUs] MEXaHUYECKON SHEprUu.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHMS.

OcHOBHbIE [TOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOH TEOpUH CTPOEHUs BelecTsa. Macca u
pa3mepbl aTOMOB U MoJjiekyJl. OmnbIThl, MOATBEPHKAAIOLME OCHOBHbIE MOJOXEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHHU.

Monenu TBEPAOro, JKUIKOrO U ra3000pa3HOro cocTosiHui BellectBa. Kpucramiuueckue u
amopdHble Tena. I paghen — Hogblil mamepuan 011 HOBbIX mexHonocuil. Texnonozuu noiyuenus
UCKYCCHIBEHHBIX MIMA308. 3HAKOMCHMEO ¢ hpodeccusmu Kpucmaiozpogha, zemmonoza,
creyuaiucma no npouzeoocmey Kpucmaios. OObSCHEHHE CBOICTB ra3oB, XXHAKOCTEH U
TBEPABIX TEJ HAa OCHOBE MOJOXEHUN MOJEKYJISPHO-KMHETUUECKOH Teopuu. IloBepxHOCTHOE
HaTsDKEHUE, CMauMBaHUE, KalWUIsIpHblE sBJIEHHUs. TerioBoe pacllupeHue U CXKaTHe.
3aBUCUMOCTb JAaBJIEHHs] raza oT o0béma, Temnepatypbl. Peutenue 3adau ¢ mexnuueckum
COOepIHCanuem Ha yuem meni08020 PACUIUPEHUA U CHCAMUA 8 MEXHUKE U Dblmy.

Temnepatypa. CBsi3b TemmepaTypbl CO CpeAHeill KMHETHYECKOH 3Heprueil TenjaoBOoro
JOBMKEHHUs yacTull. TemMneparypHble LIKaIbI.

BuyTpennsis sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH SHEpruM: TerJjonepenaya U
coBeplueHre padoThl. Buael Tennonepenayu: TemIONpOBOIHOCTb, KOHBEKLIUS, H3TyueHHe. Buabl
TEIUIONepeayu B NpUpoae U TexHuke. HeoOpaTMMOCTh TEIIOBBIX MPOLIECCOB.

KonuyecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. T1ernjaooOMeH W TerioBoe
paBHOBecue. 3akoH HproToHa-PuxmaHna. YpaBHeHue TeruoBoro OanaHca. Pewenue 3adau c
MEXHUYECKUM COOePIHCAHUEM NPU HAZPEGAHUU U OCMbLBAHUN Mel.



[InaBneHue U OTBEpAEBaHHE KPUCTAIIMYECKUX BELIECTB. YejbHasi TEeIoTa IJIaBJIeHMUS.
[Tapoobpa3oBanue u konaencauus. Mcnapenue. Kunenue. Y nenpHas Teniora napooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEpPaTypbl KHUIEHUSI OT aTMochepHOro naejeHus. HacwlieHHBIH U
HEHACBILEeHHbIN nap. BnaxxHoctes Bo3nyxa. Peutenue 3a0au ¢ mexuuueckum cooeprcanuem Ha
uchapenue, KOHOEHCAyU10, KUNeHue.

DHeprus Tomauea. Y 1ebHast TeMnjaoTa CropaHHusl.

[IpuHuunsl pa®oOThl TEMJOBbIX JABUratenei. Pewienue 3a0au ¢ mexHuweckum
cooeprcanuem na padbomy meniogsix osuzameieil. KI1J[ rennosoro nsurarens. Peuenue 3a0au
¢ mexuuueckum cooepycanuem Ha KII/] mennogvix oeuzameneii. TennoBble OBUraTeNd U
3aluTa OKpy»arouieit cpenbl. Ternynosble NOTEPHU B TEIIOCETAX. SHAKOMCHIBO C NpOPeccUaMu:
UHIICEHEDP-IHEPZeMUK, MENTOMEXHUK, CHEUYUAIUCHM N0 60300HOG/IAEMbIM UCHMOYHUKAM
IHepIuu.

3aKOH COXpaHeHHUsl U MPEeBpaLleHHsI SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOLIECCax.

Hemoncmpayuu.

HaGnroneHue OpOyHOBCKOTO IBUXKEHHUSI.

HaGmronenue nuddysuu.

HabnroneHue siBIEHHII TMOBEPXHOCTHOTO HATSDKEHHs, CMAuMBaHUS M KallWLISIPHBIX
SIBJICHUH.

HabnroieHue TennoBoro paciiupeHust Te.

M3meHeHue naBieHus ra3a Npyu H3MEHEeHUH 00bEMa U HarpeBaHUH WM OXJIAXKAEHHUH.

[IpaBuna u3MepeHust TeMnepaTypbl.

Buns! Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMHU.

CpaBHeHHe TEeNIOEMKOCTEN pa3IMYHbIX BEILECTB.

HabnroneHue kuneHus.

HabnroeHue nocTostHCTBa TeMIepaTyphl MPH IMIaBJIEHUH.

Monenu TeryoBbIX ABUraTesen.

Jlabopamopnsie pabomol u onvinesl.

OnbIThI MO OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO NPUTSIKEHUS.

OnbIThI MO BhIpAlIMBAHUIO KPUCTAJIOB NOBAPEHHOM COJIM MJIM caxapa.

H3mepenue Ttemmnepatypbl IMpH TIOMOIIM KMIKOCTHOIO TEpMOMETpa W JAaTydKa
TEMIEPaTyphl.

OnbITh! IO HAOJIIOIEHHIO TEIMJIOBOTO PACLUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPIABIX TEJ.

OmnpeneneHue naBjaeHUsl BO3yXa B OAJIJIOHE LUTNIPHULIA.

HccnenoBanue 3aBUCMMOCTH AaBJIEHUs BO3[lyXa OT €ro o0bE€Ma U TeMrepaTyphl.

[IpoBepka rumoTe3bl JHUHEHHOW 3aBUCUMOCTH [JIMHBI CTOJIOMKA JKHUOKOCTH B
TEpMOMETPHUUECKOH TpyOke OT TeMInepaTypbl.

HabnroneHue u3MeHeHHss BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe TeIuionepenayd U
paOOoThI BHEIIHUX CHJI.

HccnenoBanue siBNeHUs TEMIOOOMEHa MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOABI.

OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJTYYEHHOrO BOIOH MPU TEINIOOOMEHE C HarpeThiM
MeTaJUIMYECKUM LIMJIMHIAPOM.

OnpeneneHurie MOIMHOCTH TEIJIOBLIX MOTepb (3akoH HetoTOHa-PuxmaHa).
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Onpenenenue ynenbHON TEMIOEMKOCTH BELLECTBA.

Hccnenosanue npolecca HCHapeHusl.

OnpeneneHyue OTHOCUTENBHO BJIaXXHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEMIIOTHI MJ1aBJIEHUS JIbJA.

Pa3nen 7. JnekTpuyecKHe U MArHUTHDIE SIBJICHUS.

DnexTpusauus Ten. J[Ba poaa anekTpudeckux 3apsanaos. Bzaumoneiicteue 3apsi;keHHbIX Tell.
3akoH KynoHa.

DnexTpuueckoe nose. Hanpsok€HHocTh anexkTpuyeckoro noss. [IpuHuun cynepnosuuuu
3JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJeMEHTapHbIA 3jekTpudeckuil 3apsia. CtpoeHue
aToMa. 3aKkOH COXpaHeHMsl JyeKkTpudeckoro 3apsina. [IpoBOIHMKM, AMAJEKTPUKH U
NONyNpOBOAHUKH. Peutenue 3a0a4 c mexuuueckum cooepircanuem Ha UCNO/1b306aAHIUE CEOLCME
NPOBOOHUKO8, OUIIEKMPUKOS8 U NOTYNPOBOOHUKOB.

DNeKTpUUeCKUH TOK. YCIOBMsI CYLIECTBOBAHUS JJIEKTpPUYECKOro Toka. McTouHuku
MOCTOSIHHOrO ToOka. JleMCTBUSI 3JEKTPUUECKOro TOka (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPUUECKUH TOK B MeTaJUIax, )KUIKOCTSX U razax.

Dnexrpuueckas Lenb. Cuna Toka. DeKTpuuecKkoe HanpsbkeHue. AMIepMeTp U BOJIbTMETP
B LIENH MOCTOSIHHOro Toka. ConpoTHUBIEHHE MPOBOAHMKA. Y A€NbHOE CONMPOTUBIIEHHE BELLECTBA.
3axoH OMa 115 yuacTtka uenu. Peutenue 3a0au c mexnuueckum cooepiyucanuem Ha npuMeHenue
3akona Oma Oaa yuwacmka uenu. llocnenoBarenpbHOe U MapajulebHOE COEAMHEHHE
npoBogHUKOB. DJIC B uenu nocTostHHOro Toka. 3akon Oma njist noyiHo# uenu. Pewenue 3a0au ¢
mexHuveckum cooepiyucanuem Ha npumenenue 3akona Oma 0aa noanou yenu. IlpaBuna
Kupxroda. Pacuér mnpoctbix snextpuueckux ueneil. Peuwenue 3adau ¢ mexHuueckum
cooepiicanuem Ha npumenenue 3akonos Kupxzogha. Henvuelinble 371€MEHTBL.

PaboTa 1 MOIIHOCTB 3J€KTPHUUECKOro Toka. 3akoH Jlkoynsi-JIeHna. DaekTpHuecKkue Lenu u
NOTPEOUTENH 3JIEKTPUUECKON SHEPruH B ObITy. D0bACHEHUE U RPUHUUR OeliCMEUL 0OMAUIHUX
IIEKMPOHAZPECAMENbHBIX HPUOOPOS. 3HAKOMCIBO ¢ Npopeccuamu: UHICCHEP-IIEKMPUK,
INEKMPOHULUK, pa3padomuuk mukpocxem. Koporkoe 3aMbIKaHUE.

ITocTostHHBIE MarHuThl. B3auMopencTBHE NOCTOSHHBIX MAarHUTOB. MarHnutHoe mnosne.
MarnuTtHOe noJie 3eMJIu U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT DpcTena. MarHutHoe nose
anektpudeckoro Toka. Onbir Amnepa. IlpumeHeHue 3nekTpomMarHuToB B TexHHKe. JlelicTBue
MarHUTHOrO MOJIi Ha NMPOBOAHUK ¢ TokoM. Cuna Ammepa U omnpenesneHHe e€ HamnpaBleHHs.
Inekmpoosuzameny  nocmoannozo moka. Hcnonv3oeanue  3nekmpoosuzamenei 8
mexHuyeckux ycmpoiicmeax u Ha mpanchopme. Pewenue 3adau ¢ mexnuueckum
cooepircanuem Ha UCNOIbX0BAHUE MACHUMHbBIX A6/1€HUIL.

Oneiter Papanest.  SIBneHue  anekTpomMarHuTHoW  uHAykuuu. IlpaBuno  JleHua.
OnextporeHepatop. Peutenue 3a0ay ¢ mexHuueckuM COOEpIHCAHUEM HA NPUMEHEHUE
anekmpozenepamopog. CriocoObl NONYUYEHHUs IJIEKTPUUECKON SHEPTUU. IIeKmpoCcmanHyuu Ha
60300H0615eMbIX ucmoyunuka uepeuu. Ilpoonemor 3xkonozuu. Tonnusnvie rnemenmst u
INEKMPOMOOUIU. 3HAKOMCMEO ¢ npogeccueit 3K0102a. ANbMEPHAMUEHbIE UCHOYHUKU
IHepeuu. Inepeocoepezaroujie mexuoaiozuu.

emoncmpayuu.

DneKTpu3anus Te.

JIBa pona 3eKTpUYeCKHUX 3apsa0B U B3aUMOJEHCTBUE 3aPSKEHHBIX Tell.
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Y CTpONCTBO U AENCTBUE 3JIEKTPOCKOIA.

DneKTpocTaTHyeckas HHAYKLIHSL.

3aKOH COXpaHEeHUs JIEKTPUUECKUX 3apsI0B.

MonenupoBaHie CUJIOBBIX JIMHUHA 3JIEKTPUYECKOT0 MOJIsI ¢ MOMOILBI OYMaXKHbBIX CYJITAHOB.

[IpoBOAHHMKY U TUINIEKTPUKH.

M cTOUHNKH MOCTOSTHHOTO TOKA.

JIefCTBUS 3IEKTPUYECKOrO TOKA.

DNEKTPUUECKUH TOK B )KUIKOCTH.

["a30BbIi1 pa3psa.

H3mepeHue cuibl Toka aMIepMeTPOM.

H3mepeHue 31eKTPUUECKOro HanpsKeHUs! BOJIBTMETPOM.

Peocrat 1 MarazuH conpoTHBJIEHUH.

B3auMopeiicTBUe NOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXHOCTH pa3/iesIeHus MOJI0COB MarHUTa.

MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OneiT OpcTena.

MaruurHoe nose Toka. DJIeKTPOMarHurT.

JleficTBHe€ MarHUTHOTO NOJIsA Ha MPOBOJHUK C TOKOM.

DneKTpoABUraTesb NOCTOSTHHOIO TOKA.

Onbiter Papanes.

DneKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopusie pabomst u onsimol.

OnbITh! 1O HAOJTIONEHHIO 3JIEKTPU3ALMH TEJI MPU CONPUKOCHOBEHUH U MHIYKLIMEH.

HccnenoBanue neiCTBUS 3JIEKTPUUECKOrO MOJIS HA MPOBOJHUKU U AUBJIEKTPUKH.

COopka U UCTIBITAHHE 3JIEKTPUYECKOH LIeMH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIbI TOKA, TPOTEKAOILEro Yepe3 Pe3UCTop, OT HaNpPsHKEHUs
Ha pe3UCTOpe U CONPOTHUBJIEHUS] PE3UCTOpA.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUECKOrO COMPOTHBIIEHUs NMPOBOJHHKA
OT €ro AJIMHBL, MJIOLIaH NONEePeUyHOro CeHeHUsI U MaTepuana.

OnpeneneHue yaenabHOro CONPOTUBIIEHUS TPOBOAHUKA.

IIpoBepka npaBuia CIOXXEHUs HANpsDKEHUH NMPH MOCIeA0BaTENbHOM COENMHEHUU IBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia Asi CHIIbI TOKA MPH NMapaiesbHOM COEAUHEHUH PE3UCTOPOB.

Omnpenenenue J{C 1 BHyTPEHHErO CONMPOTUBJIEHUSI HCTOUHUKA TOKA.

ITposepka mpasui Kupxroda.

IIpoBepka BbInoaHeHUs 3akoHa OMa 111 OJIHOH LieMny.

H3yyeHue BONIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMITbl HAKAJIUBAHUS
WJIM MOJYITPOBOHUKOBOIO JHO/A).

Onpenenenue pabOThI MEKTPUUECKOTO TOKA, HAYLLETO Yepe3 PE3UCTOP.

OnpeneneHyue MOLHOCTH 3JIEKTPUUYECKOrO TOKA, BbIIEISIEMON Ha pe3ucTope.

Onpenenenue KIIJI Harpesarens.

HccnenoBanne MarHUTHOrO B3aUMOJENCTBUS TOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB NPU UX OOBbEOMHEHUH U Pa3/IeIeHUH.

HccnenoBanue neicTBus 371€KTPUUECKOrO TOKAa HA MATHUTHYIO CTPEJIKY.
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OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHJIbl M HAIpPaBJEHHUs TOKA B KATYLIKE U OT HaJIU4us (OTCYTCTBHUS) CEPACUHHMKA B
KaTyLIKe.

H3yueHue nelcTBUS MArHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.

KoHcTpyupoBaHue 1 u3ydeHue padboThl 3J1€KTPOIBUTATENS.

Hsmepenue KIIJ anekTpoaBurateabHON yCTAHOBKHU.

OnbIThl MO HCCAENOBAHUIO SIBJICHHUS 3JIGKTPOMArHUTHOW HWHAYKLUMHU. MCCIENOBaHHE
M3MEHEHUI 3HaUC€HUS U HAIMpPaBJIEHUS] UHOYKLIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. MexaHnueckue siBJeHHSsI.

Mexanuueckoe nsuxeHue. MarepuanbHass Touka. CriocoObl ONMUCAHUST MEXaHHMYECKOIro
IOBUXKEHUs: TaONM4HbIN, rpadudeckuii, aHanutuueckuil. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHHUYECKOrO BUXKEHUSI.

BexTopHble BEIMUMHBI, OMEpallMd C BEKTOpPAMM, MPOEKLUH BekTopa. Paauyc-BexkTop
MaTepHaNbHON TOYKH, MepeMellleHHe Ha MIOCKOCTH. PaBHOMepHOE NpSIMOJIMHENHOE IBH)KEHHE.
HepaBHoMepHoe mnpsimonuHeiiHoe aBmkeHue. CpenHsisi U MIHOBEHHas CKOpPOCTb Tejna IpH
HEpaBHOMEPHOM JIBHXKEHUH.

YckopeHnue. PaBHOyCKOpeHHOE MNpsIMOJIMHEIHOe MBHXEHHe. Y CKOopeHHe CBOOOAHOro
naneHus. OneiTel ["anumes.

I'padmuueckas MHTEpNpeTaLUsl YCKOPEHUs, CKOPOCTH, NMPOHAEHHOrO MyTH U MepeMeLLeHUs
11 IPSIMOJIMHENHOTO JIBUIKEHMUSI.

JiBiokeHue Tesa, OpOLIEHHOTrO MOA YIJIOM K ropu3oHTy. Peutenue 3a0au ¢ mexunuveckum
cooepicanuem Ha nadenue meil ¢ yCKopenuem c60000H020 nadenus, 6a11cmKa. 3HAKOMCHIBO
¢ npogheccueii 60eHHbLIL OALIUCMK, CREYUATUCH RO OAIUCMUYECKOL IKCnEpmu3e.

JIBU>KeHUE MO OKPYXHOCTU. JIMHeiHast CKOPOCTh, yIrioBasi CKOPOCTb, MEPUO U 4acTOTa
oOpallleHusl NMpH PaBHOMEPHOM [BHMXKEHUM MO OKpPY>XHOCTH. CKOpPOCTb U YCKOpEHHE IpH
IOBUXXEHHUU 1O OKPYXHOCTH. Peutenue 3a0au ¢ mexuuueckum cooepiyucanuem npu OBUNCCHUU
meJjl no OKpyJcHocmu.

BexTop cunel. PaBHOnEHCTBYIOIIAs CUIA.

Ilepsbiit 3akoH HbroToHa. Bropoi 3axkon Hetorona. Tperuit 3akon Herotona. Ilpunuun
CYINepro3ULHH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUja TPEHHUsS! CKOJIbXXEHUs, CUJIa TPEHUs
NOKos, Apyrue Buabl TpeHusi. Koadduument tpenus.

JIBU>KE€HUE Tel MO OKPY>KHOCTU MOA NEHCTBUEM HECKOJNbKUX cull. Peuwtenue 3aoau c
MEXHUUECKUM COOEPHCAHUEM NPU OBUNCEHUU Mel N0 OKPYHCHOCHU RhOO Oelcmeuem
HECKOIbKUX CUL.

3axoH bepHynnu u noabémHas cuna kpbuia. (oépemenmnsie N1emameibHble AnnApameol,
cyoa Ha OOBOOHBIX KPbLIbAX, AHMUKPHLIO0 HA CKOPOCMHbBIX ABHOMOOUIAX.

Cuna TsXKecTH M 3aKOH BCEMUPHOTO TAroTeHus. J[BH>keHHe Te BOKPYT I'PaBUTALMOHHOIO
ueHTpa (B ToM uucie raHet Bokpyr ConHua). [lepBas kocMuueckast ckopocts. HeBecoMocTs U
neperpy3ku. Peuienue 3a0au ¢ mexnuueckum cooepiucanuem HaA y4em HeEEecoOMOCMU U
nepezpy3ox.
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PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKperuiéHHOW ocblo BpaiieHus. MowmeHT cuibl. Llentp Tsoxkectu. Pewenue 3adau ¢
MeXHUYEeCKUM COOepyHCcanHueM HA NPUMEHEHUE YCI06UIl DPABHOBECUA HMEEPO0Z0 menda.
3nakomcmeo ¢ npogeccuamu:  UHIHCEHEP-RPOEKMUPOSUIUK, UHICCHEP-KOHCMPYKMOP,
apxumexkmop.

Umnynsc Ttena. HM3meHenue wumnynbca. Mmnynbc cuabl. Yopyroe U Heynpyroe
B3aUMOJENHCTBHUE. 3aKOHbl M3MEHEHHMs] M COXpaHEHUs HMIyJibca. PeakTHBHOE IBHXKEHUE.
Peuienue 3a0au c mexuuueckum cooepricanuem Ha 3aKOHbl PEAKMUEHO20 OBUICEHUS.

MexaHnueckasi pabota U MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUHManbHas 3HEPrus Tena, MOAHSATOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHunanpHas 3Heprus cxxatol npyxxuHel. Kuneruueckas sneprus. Teopema 0 KHHETUYECKOH
SHepruu. 3aKOH H3MEHEHUS M COXpaHeHHs MexaHudeckol sHepruu. Peuwtenue 3aoau c
MeXHUYECKUM COOEPIHCARUEM HA UCNOb306AHUE 3AKOHA UZMEHEHUA U COXPAHEHUA IHEPZUU.

Hemoncmpayuu.

HabnroneHne MexaHu4ecKoro ABMXKEHHSI TeJla OTHOCUTENIbHO Pa3HbIX TeJl OTCUETA.

CpaBHeHMe nyTeil U TPaeKTOPHIl IBHKEHHUSI OHOTO U TOTO K€ TeJla OTHOCUTENIbHO Pa3HbIX
TEJI OTCUETA.

H3mepenne ckopoCTH U YCKOPEHHUsI NPSIMOJUHENHOTO ABUXKEHHUS.

HccnenoBanue npu3HakOB paBHOYCKOPEHHOIO IBUXKEHMUSI.

HabnroneHue NBHKEHHUS Tesa 0 OKPY>KHOCTH.

HabnroneHue MexaHU4eckuX sIBIEHU, NPOUCXOASIIUX B cucTeMe oTcuéta « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

HaGnroneHue paBHOBecus Tejl, CBOOONHOrO maneHus, KojeOaHUs MasTHUKA B
MHEPLMAJIBHBIX CUCTEMAX KaK MOATBEPKAECHHUE MPUHLMIIA OTHOCUTEIBHOCTH.

3aBHCUMOCTb YCKOPEHHUs Tejla OT €ro Macchl U AEHCTBYIOLIEH Ha HEro CUJIbL.

HabnroneHue paBeHCTBa CHII IPU B3aUMOJEHCTBUU TEJ.

H3meHeHue Beca Tena Npu yCKOPEHHOM JIBHXKEHHH.

Ilepenaua umnysbca Npu B3aUMOAECUCTBUHU TEJL.

IIpeoOpazoBaHus 3HEPTUH NPU B3aUMOAEHCTBUHU Tel.

CoxpaHeHune uMIysbca Npu aOCOMOTHO HEYNPYroM B3aUMOJIEHCTBUH.

CoxpaHeHune UMIyJibca NP YIPYyroM B3aUMOAEHCTBHH.

HabnroneHue peakTHBHOTO IBHXKEHUSI.

CoxpaHeHue SHepruu Npu CBOOOAHOM MaJAEHUH.

CoxpaHeHue SHepruu Npy ABMXKEHUHU TeJla oI AeHCTBUEM MPYKHUHBL.

Jlabopamopusie pabomosl u onsimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JajbHEHLIero paBHOMEPHOIO IBMXKEHUs IIapUKa
WA TEJIEKKH.

OnpeneneHue cpegHed CKOPOCTH CKOJbXEHUs Opycka MM ABM)KEHMs IIapuka IO
HAKJIOHHON MJIOCKOCTH.

OnpeneneHue yCKOpEHUs Tena MpPU PABHOYCKOPEHHOM [IBMJKEHHMM IO HAaKJIOHHOM
MJIOCKOCTH.

HccnenoBaHne 3aBUCMMOCTH NMYyTH OT BPEMEHM NPU PABHOYCKOPEHHOM IBHMXXEHUHU Oe3
HavyajbHON CKOPOCTH.
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[TpoBepka rumoTesbl: €ClU NPU PaAaBHOYCKOPEHHOM JBIKEHMM O€3 HauyaJbHOH CKOPOCTH
MyTH OTHOCSTCS KaK psil HEYETHBIX YHMCEN, TO BpEMEHa OJJUHAKOBBL.

HccnenoBaHue ABMKEHUs Tena, OPOLIEHHOrO MO YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHHUS CKOJIBXKEHHS OT CHJIbI HOPMAJIBHOIO TaBJIEHUS.

Onpenenenue k03P PULHEHTA TPEHUS CKOJIbXKEHMUSI.

OrnpeneneHue KECTKOCTH MPYKUHBI,

HccnenoBanue 3aBUCHMOCTH CHJIbI YIIPYTOCTH, BO3HMKAIOUIEH B MPYXKUHE, OT CTENeHU
nedopManuu Npy>KUHBL

Onpenenenne paboOTbl CHUJIBI  TPEHUS TPU PABHOMEPHOM [BHXKEHUH Tena 10
rOpPU30HTAJIbHON NOBEPXHOCTH.

Onpenenenue pabOTbl CHUABI YOPYrOCTH MNpPU MOABEME TIpy3a C HCIOJB30BAHHUEM
HEMNOJBHKHOIO U MOJBUHOIO OJIOKOB.

Paznen 9. MexaHuyeckue KoJieOaHHUsI U BOJIHbI.

KonebarenbHoe nBuxkeHue. OCHOBHbBIE XapaKTEPUCTHKHM KOneOaHWN: NEepHOi, 4acToTa,
amruiutyna. 'apmMoHudeckue konebaHus. 3aTyxarouue konedanus. BblHyKIeHHbIE KOneOaHus.
Pe3onaHc. Peuenue 3a0au ¢ mexHuieckum cooepicanuem Ha UCHO1b306aAHUE PE3OHAHCA UTU
€20 yCmpaneHus.

MaremaTuueckuil ¥ Npy>KUHHBIA MasTHUKU. [IpeBpaliieHne sHepruu npu koaedareabHOM
IBUXKEHHH.

Mexanuueckue BoaHbl IlponmonbHble U mnomnepeuHble BOJMHbIL. CBOHCTBA MEXaHHYECKHX
BOJH: HHTepdepeHuuss U audpaxkuuss. JlIMHA BOJHBI M CKOPOCTb €€ pacrnpoOCTPaHEHUs.
MexaHnu4eckue BOJHBI B TBEPIOM Tese, CEHCMUUYECKHE BOJIHBIL.

3Byk. PacnpocTpaHeHue 1 orpaxkeHue 3Byka. [ pOMKOCTb 3ByKa U BbicOTa TOHA. Pe3oHaHc B
akyctuke. Peuenue 3a0a4 ¢ mexHu4yeckuM cOOEpHCAHUEM HA UCHONb306AHUE 36YKOB020
pe3onanca. WHdpasByk u ynbTpasByk. Hcnoav3oeanue yiompazeyka 6 COBpeMEHHbIX
mexnonozuax. Yaiempazeyk 6 meouyune. 3HAKOMcmeo ¢ npoheccueit 8paia y,ibmpazeyKo6oil
OUAZHOCMUKU.

Hemoncmpayuu.

HaGnroneHue xonebanuii Tea noa AeHCTBUEM CHIIbI TSPKECTH U CHJIbI YIIPYTOCTH.

HabnroneHnue xonebanuil rpy3a Ha HUTH U Ha NIPY>KUHE.

HabnroneHue BbIHYXIEHHBIX KoJieOaHHii U pe30HaHca.

PacripocTpaneHue npoaoabHbIX U NONEPEYHbIX BOJIH (Ha MOJENH).

Habmonenue unrepdepeHunu 1 qudpakLyy BOJIH Ha TOBEPXHOCTH BOJIBI.

HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUH PE30HAHC.

Jlabopamopnosie pabomol u onvinesl.

OnpeneneHue 4acToThl M Nepyuosa KoneOaHU MaTeMaTHYeCKOro MassTHUKA.

OnpeneneHue 4acToThl U nepuosa KoneOaHUi NpPY>KUHHOTO MasiTHHUKA.

HccnenoBaHye 3aBUCUMOCTH MepHOAA KoneOaHUui rpy3a Ha HUTH OT JUIMHbI HUTH.

HccnenoBaHye 3aBUCUMOCTH Nepuoa kojedaHHil MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTHU MepHoAa KonebaHui rpy3a, MOABELIEHHOIO K JIGHTE, OT MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLIHNE 3aBUCUMOCTb NepHoa KoJeOaHUH NPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a U XECTKOCTU MPYKUHBIL.
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H3mepeHue yckopeHHst CBOOOIHOTO MaICHUsI.

Pazgen 10. DieKTpoMarHuTHoe noJie M 3JIeKTPOMATHHTHbIE BOJIHbDI.

DNEeKTPOMarHUTHOE ToOJie. DJIeKTPOMAarHUTHble BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX
BojH. Illkanma 3/MeKTpOMarHUTHBIX BONH. Hcnonv3oeanue 31eKmMpoMAZHUMHBIX 60IH O/A
comoegoit céasu. Paouonokayus. Kocmuueckan céaszp. 3Hakomcmeo ¢ npoeccuamu: unicenep
RO PAOUOHABU2AUUU, PAOUOIOKAUUN U CBA3U, UHIHCEHED NO CNYMHUKOBHIM KOMMYHUKAUUAM.

DnekTpoMarHuTHas mpupoma cBera. CkopocTb cBeTa. BonHOBbIe CBOICTBA CBeTa:
uHTepdepeHus u Audpakius.

lemoncmpayuu.

CBo¥icTBa 3J1IEKTPOMAarHUTHbBIX BOJIH.

HHrepdepenuus u nudpakuus ceera.

Jlabopamopusie pabomsl u onvimel.

H3yyeHue CBONCTB 3J1€KTPOMAarHUTHBIX BOJH C MOMOLIBKO MOOUIIBHOIO TesnedoHa.

[IpoBeneHue ONMbITOB MO HAOMIOAeHUIO UHTEp(epeHny U MU PaKLIUU CBETA.

Pazgen 11. CBeToBble sIBJICHHUSI.

JlyueBass Mogenb cBera U reomerpuyeckass ontuka. Mcrounuku csera. IIpsmonuneiinoe
pacnpocTtpaHeHue csera. 3armenusi Connua u Jlynsl. Otpaxenue cera. [11ockoe 3epkano. 3aKoH
oTpaxkeHus ceeta. [locTpoenne n3o0paxeHui, CPOPMUPOBAHHBIX 3€PKAIOM.

[Ipenomnenue ceera. 3akoH mpenomiieHust cBera. IlonHoe orpaxenue ceera. Peuwtenue
3a0a4 ¢ MEXHUHECKUM COOEPIHCAHUEM C UCHOb308AHUEM NOJIHO20 OMPANCEHUA CEemd.
Hcnonvzosanue noinozo ompasxceHus 6 Onmu4ecKUx c6emosooax, OnmMoB8oJ10KOHHAA C6A3b.
Cospemennsie cpedcmea cea3u U UxX npuMeHeHue. SHAKOMUMBO ¢ NPoOPheccuamu: UHICEHeD
BOJIC, unscenep-monmasxicnuxk  BOJIC, mexHUK-MOHMANCHUK 80/10KOHHO-ONMUYECKUX
JIUHUIL CEA3U.

Jlunza, xom nyueir B nunH3e. Dopmyna ToHkoW JuH3bL [locTpoeHue u300pakeHUi,
cOPMHPOBAHHBIX TOHKOH JIMH30#. OnTHueckass cucrema QoToanmnapara, MHKPOCKOMa U
teneckona. [Ilpunyun Oeilicmeus oOnmu4eckux npudopos (MUKPOCKORn, MelecKon,
¢omoannapam). I na3, kak onTuyeckasi CuCTeMa. BIM30pyKOCTh U 1aNbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CriojkeHHe CIeKTPalbHbIX L[BETOB.
Jucnepcus cserta.

lemoncmpayuu.

IIpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue caera.

[Tony4yeHue n300pakeHUH B TIIOCKOM 3€pKalle.

IIpenomnenue ceera.

OnTHueckuii CBETOBO.

Xon nydel B coOMparoLien J1uH3e.

Xon nydyei B pacCeUBaOLICH JIMH3E.

[Tony4yenue n300pa>keHHi C MOMOLIBIO JIMH3.

[TpuHuun neiictBus gporoanmnapara, MUKPOCKONA U TEJIECKOMa.

Mopnensb rnasa.

Paznoxenue 6en0ro ceera B CIEKTp.

[Tony4yenue 6e0ro cBeTa NpU CI0XKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopusie pabomsl u onvimel.
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HccnenoBanue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOTIO Jlyya OT yrija NajJeHus.

H3yueHne CBOICTB H300paXKeHHs B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHUMOCTH yIja NpPeJOMJIEHUs] OT yIjla MaJeHUsl CBETOBOrO Jyda Ha
rpaHULIe «BO3AYX—CTEKIION.

[TonyueHue uzoOpaxkeHuii ¢ MOMOLIbIO COOUPAIOLIEH JIUH3bI.

Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOIel IMH3BL.

OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.

OnbITHI O BOCHPHUSITHIO LIBETA NPEAMETOB MPU UX HAOJIOIEHHH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pazgen 12. KBanToBble siBJICHHSI.

Onbitel Pesepdopna u nnaHerapHas mozaens atoma. Mozens atoma bopa. Mcnyckanue u
norjoueHue ceera aroMoM. KBaHTbl. JIMHe4aTbie CIEKTPHI.

PanuoaktuBHoCcTh. Anbda-, Oera- W ramma-usznydeHus. CTpoeHHE aTOMHOroO sipa.
Hyknonnas Mopenbp aroMHoro sigpa. HM3oronbl. PannoaxtusBHble npeBpaiueHus. I[lepuon
nojlypacnaja aToMHbIX sifep. Jeiicmeue paouoakmuHbix u3/iy4eHuil Ha JHCUBble OP2AHUIMBL.
3amuma om paouoakmuenoco usiyuenusn. Ilpumenenue usiyuenun 6 MeOUUUHCKOU
ouaznocmuke.  3HAKOMCHIBO ¢  npogheccuamu  8pay-paouonoz,  paouomepanesm,
penmzeHnonabopanm.

SnepHble peakuuH. 3aKOHbI COXPAHEHHUs 3apsiIOBOIO U MacCOBOI'O UHCEN. DHEPrusi CBsI3U
aToMHbIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHtesa u aenexus sinep. McTrouHUKY SHEpruu
Connua u 3B€3n. Adepnasa snepzemuka. IKonozuveckue npoodiemsvt A0EPHOI IHEPZEMUKU.
3nakomemeo ¢ npoeccuamu a0epHoil IHEPZeMUKU.

Hemoncmpayuu.

CrieKkTphl U3JIyUEHHUs U MOMJIOLIEHHUS.

CriekTphl pa3auyHbIX ra30B.

CnexTp BOZOpOAA.

HaGnroneHue TpexkoB B kamepe BunbcoHa.

Pabora cuérunka HOHU3UPYIOIIUX H3TYUYEHHH.

Perucrpanus u3nydeHust NpUPOAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvinesl.

HabnroieHue CrlomHbIX U IMHENRYaThIX CIIEKTPOB U3JTyYEHHS.

HccnenoBaHue TpPEKOB: H3MEpPEHHE OSHEPrMM 4YacTHULbI 1O TOPMO3HOMY nyTdH (1o
dororpadusm).

H3mepeHue paniuoakTUBHOrO (poHa.

IHoBTOpHTE/ILHO-00001AIOIHI MOYTb.

[ToBTOpUTENBHO-0000 AN MOAYJIb IPEIHA3HAYEH IJIs1 CHCTEMaTU3aLlUU U 0000 LIeHHUS
NPEIMETHOIO COJIEPKaHHUS U OMbITa EATENbHOCTH, MPHOOPETEHHOIO NPU U3YUYEHUHU BCEro Kypca
¢u3nkn yrayOJaE€HHOro ypoBHS, a TaKkkKe IJs MOATNOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY
3K3aMeHy Mo GHU3HKE.

B npouecce u3yueHust JaHHOrO MOAYJISI PEAU3yIOTCs U MOJyYaroT JajibHeillee pa3BuTHe
yueOHble mOeicTBUS, OOeCrneYMBalOLIMe [OCTHXKEHHE TNPEAMETHBIX U  METaNpeIMEeTHbIX
pe3ynbraToB 00yueHHs, (OpMHUpPOBAHHE €CTECTBEHHO-HAYYHOH IPAaMOTHOCTH: OOBSCHEHHE U
ONHUCaHME SBJIEHUI Ha OCHOBE NMPUMEHEHHs (U3NUECKUX 3HAHHH, UCCIIe0BATENIbCKUE NeHCTBUS
(BBIOBMIXKEHHE THIOTE3, MOCTAHOBKA LENW W IUIAHWPOBAHWE UCCIENOBAHUS, aHANU3 NAHHBIX W
MOJIy4YeHWE BbIBOJIOB).
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[IpennoururenbHOi  (POPMOII OCBOGHHSI MOAYJISL SIBISIETCS MPAaKTHKYM, NpOrpaMma
KOTOPOTO BKJIFOYAET:

peLIeHHe 3a1a4, OTHOCSLIMXCS K Pa3JIMYHBIM pa3fesiaM i TeMaM Kypca GU3UKH, B TOM YUCIIE
3a/1a4, MHTErPUPYIOLIUX COJEP’KaHHUE Pa3HbIX Pa3elioB,;

BBIMIOJIHEHHE JTAOOPAaTOPHBIX PabOT U OMBITOB (BKJIOUYasi pabOThI U OMBITHI U3 MEPEYHel K
paszenam Kypca) B YCIOBHUSIX CaMOCTOSITENIbHOTO MMJIaHUPOBAHHUS MPOBENEHHUs HCCIENO0BaHUS,
BbIOOpA U OOOCHOBAHHUSI METO/Ia U3MEPEHHSI BEJTHUUH, COOPKH SKCIIEPUMEHTAIbHON YCTAHOBKHY,;

BBIMIOJIHEHHE NPOOJIEMHBIX 3aaHUN MPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa (3a1aHusl 1o
€CTeCTBEHHO-HAay4YHOH 'PaMOTHOCTH), B TOM YMCJIE 3aaHUH C MEXIPEIMETHBIM COAEPKAHUEM,

paboOTy Hax TpPYNNOBBIMU WM HWHAMBUAYAJbHBIMH IPOEKTAMH, CBSI3aHHBIMU C
Colep>KaHUuEM Kypca PUBHKH.

H3yueHne MoBTOPUTENBHO-0000MIAIOIEro MOAYJIS MOXXET 3aKaHUMBATHCS MPOBEIEHUEM
QUArHOCTUYECKOH paboThl 3a Kypc (GU3MkM yriayONEéHHOro YpoOBHs, BKJIIOUAOLIEH 3alaHus
Pa3HOro YpPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOJHEHHS JUArHOCTHYECKOH padoThl MOryT
MOKa3bIBaTh CTENEHb TOTOBHOCTH OOYYaIOIMXCs K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKXKe CBUAETEIbCTBOBATbH O JOCTUTHYTOM VpPOBHE €CTECTBEHHO-HayYyHOMN
IPaMOTHOCTH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOT' O OBIIETO OBPA3OBAHUA

Nzyuenne ¢(u3MKkM Ha ypOBHE OCHOBHOro oOwero oOpa3oBaHHUsl HAMpaBJIEHO Ha

IOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX 00Pa30BaTeIbHbIX PE3YJIbTATOB.
JINUHOCTHBIE PE3YJIBTATDI

B pesynbraTe usydyeHuss (U3MKM HA YpPOBHE OCHOBHOrO oOuiero oOpa3oBaHUS Y
oOyuaroierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YyJIbTAThl B YACTH:
e I)nampuomuueckozo 60CHUMAHUA:

NpOsIBIEHHE UHTEPeCa K UCTOPHH U COBPEMEHHOMY COCTOSIHUKO POCCHUHCKON (pU3NUeCKOH
HayKH;

LIEHHOCTHO€ OTHOLIEHHE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX-(PH3HKOB,;
o 2)2parxrcoanckozo u 0yxo8HO-HPABCMBEHHO20 60CHUMAHUA:

FOTOBHOCTb K aKTMBHOMY Y4aCTHIO B OOCYIEHUU OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHHIH QU3UKH;

OCO3HaHHME BAXHOCTU MOPAJIbHO-3TUYECKUX MPUHLUIIOB B AESITEIbHOCTH YUEHOTO;
e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ICTETUYECKUX KauecTB (PU3NYECKOH HAyKHU: €€ FapMOHHUYHOIO MOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH,;
o d)uennocmu HAYYHOZ0 NOZHAHUA:

OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUs MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTUH, BaXKHENIIEH COCTABISAIOLIEN KYIbTYPBI,

OpHEHTalLMsl B NESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbIX MpPEACTaBIEHUH 00
OCHOBHbBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL;

pa3BUTHE Hay4YHOM! JTIOO03HATEIBHOCTH, HHTEPECA K UCCIEN0OBATEIbCKON AEATENbHOCTH,;
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pacuiupenie yeroCmHo20 NpeocCmasienuss 0 npoonemax @Qusuku, KAK HAYKU U ee
UCNONBL306AHUS 8 NPOPEeCCUOHANLHONU — OesIMeIbHOCIMU  Yel08eKA 68  PAa3NuyHblX — cghepax
COBPEMEHHOU HCU3HU,

o 5)popmuposanus Kyi1bmypsl 300p08bs U IMOYUOHAIbHOZO O1ACONOIYUUA:

OCO3HaHME LIEHHOCTH 6e30MmacHOro o00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTH NpaBuJl 0€30MacHOro MOBEAEHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JEKTPUYECKUM U
TEIJIOBbIM O0OPYIOBAaHUEM B TOMAIHUX YCIOBUSX,

c(OpPMUPOBAHHOCTb HaBbIKA pedhJIEKCUH, TPU3HAHHE CBOETO MPaBa Ha OUIMOKY U TAKOTO JKe
npaBa y Ipyroro 4enoBexa,;
®  6)mpy006ozo 60CHUMAHUA:

AKTUBHOE y4acTHe B pPElIeHUM MPAKTUYEeCKUX 3a1a4 (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aLMH, rOpoAa, Kpasi) TEXHOJIOTMYECKOH M COLMANbHOW HANpaBJIEHHOCTH, TPeOYIOLINX B
TOM 4HUCJIe U GUHUYECKUX 3HAHUIA,

UHTepeC K MPaKTUYECKOMY U3yUeHHUIO NMpodeccuii, CBI3aHHbIX ¢ (PU3UKOM;

o 7)IK0/102UYECKO20 80CHUMAHUA:

OpUEHTalMsl Ha NpuUMeHeHue (U3UYeCKUX 3HAHUM JUIsl pelleHus 3afaad4 B 001acTu
OKpY’KaIOIeH Cpeabl, MIAHUPOBAHUS MOCTYIMKOB U OLEHKU UX BO3MOXHBIX MOCIEACTBUHN IS
OKpY>Karolleu cpenbl;

OCO3HAaHME IJI00ANILHOrO XapaKkTepa 3KOJOrHYeCKHX Mpo0iIeM U MyTeH UX peLIeHus,

o  8)adanmayuu K USMEHAOUUMCI YCA0BUAM COUYUATLHOI U NPUPOOHOIL CPeObL:
noTpeOHOCTh BO B3aMMOJAEWCTBMM TMPU BBIMOJHEHUH MCCIENOBAHUNH U MPOEKTOB
(buU3MYECKOI HAMPaBJIEHHOCTH, OTKPBITOCTD OMbITY U 3HAHUSIM APYTHX,

MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeATETbHOCTD;,

notpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, yMEeHUI (HOPMYIUPOBATh MU, MOHSTHUS,
TUINOTE3bl O PU3NYECKUX OOBEKTAX U SBJICHUSIX;

0CO3HaHME Ae(ULIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH PH3HKY,

TUIAHUPOBAHUE CBOEr0 pa3BUTHUS B MPUOOPETEHHUHM HOBBIX (PU3UYECKUX 3HAHUH,
npuobpemente 3HaHUI O Cneyuguke pasnuyHuIX NPOGheccusx, CA3AHHBIX ¢ PU3UKOIL;

CTpeMJIEHHE aHAJU3UPOBATh U BbISBISTH B3AUMOCBSI3U MPUPOIbI, OOLIECTBA U IKOHOMHKH,
B TOM YHCJIE C UCMOJIb30BAHUEM (DPU3MUECKUX 3HAHUH,

OLIEHKa CBOMX MIEHCTBUI C Y4YETOM BJIMSHUS Ha OKPYXKAKOUIYIO CpPeAy, BO3MOXHBIX
rJ00aIbHbIX MOCIEACTBUH.

METANPEJJMETHBIE PE3YJIBTATDI
B pesynbraTe OCBOEHHsI MNpOrpamMmbl MO (U3WKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHust y oOyyaroumerocss OyayT chopMUpOBaHbI MeTampeaMeTHbIe pPe3YJbTaThl,
BKJIFOUAKOIIME [MO3HABATEJIbHbIE YHUBEPCAbHbIE YyueOHblE MEHCTBHs, KOMMYHUKATHBHbIE
yYHUBEpPCaJIbHbIE YueOHbIE NEHCTBYSI, PEryIATHBHbIE YHUBEPCAIbHbBIE yUeOHbIE NEHCTBHUS.
IMo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YueOHbIE AeiiCTBUS
Ba3oBble jiornueckue 1eHCTBUA:
BBISBJISITh M XapaKTePU30BaThb CYUIECTBEHHbIE TMPU3HAKU OOBEKTOB  (SIBJIEHHUIA),
KJ1acCU(PHULMPOBATH HX;
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHBOpPEYMsI B paccMaTpuBaeMbiX (hakTaX, HaHHBIX W
HaOFOIEHUSIX, OTHOCSIIUXCSI K (QPU3MYECKUM SIBJICHUSIM,
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BBISIBJISITH TPUYUHHO-CJICICTBEHHbIE CBA3M MNPH H3YyYeHHH (PU3MUECKUX SIBJICHHH MU
NPOLIECCOB, AeJaTh BbIBOAbI C HCIIOJb30BAaHUEM NE€AYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIOUEHHI,
BBIABUIaTh TMIIOTE3bI O B3AUMOCBSI3SIX (PU3HMUECKHX BEJIUYMH,

CaMOCTOSITENIbHO BbIOMpaTh crocod peweHust yueOHOH ¢(usnueckoil 3anauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB peIleHUsi, BbIOOp Haubojee MOAXOAALIEro ¢ Y4€TOM CaMOCTOSTEIbHO
BbIJIEJIEHHBIX KPUTEPUEB),

paznuyames NPUHYUNel OCUCMBUSA MEXAHUZMOB U MAWLUH, hepeoayu U Npeoopazoeanus
SHep2Ull, MEXHONOUU NPOMBIUIEHHO2O U CeNbCKOXO3AUCMBEHHO20 NPOU3BOOCMEA, CPeOCcms
YNpaeneHus, npuMeHeHuu Yu3UYeCKUx 3HAHUM K O0BACHEHUI0 0elCmEUs MeXHUYEeCKUX 00bEKMO8.

Ba3oBble ucciie10BaTeIbCKHe efiCTBUSA

MCTIOJIb30BATh BOMPOCHI KaK UCCIEN0OBATEIbCKHI HHCTPYMEHT MTO3HAHMUS,

MNPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IJIAHY ONBIT, HECJIOXHbIH (HU3HUYECKHId
HKCMEPUMEHT, HEOOJIbIIOE UCCIIeIOBaHHE (U3UYECKOTO SIBJICHUS,

OLIEHHBAaThb Ha NPUMEHMMOCTb MU IOCTOBEPHOCTb HMH(GOPMALMIO, MOJYYEHHYI B XOIe
MCCJIETOBAHUS MJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIHpPOBaTh 0000LIEHHsT U BBIBOIBI MO pPe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIEHMs], OTbITA, HCCIIEOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE HalibHeilee pa3BUTHE (U3UYECKHX IMPOLIECCOB, a TaKXKe
BBIIBUTATh MPEIIOJNOKEHH 00 UX Pa3BUTHU B HOBBIX YCJIOBHSIX H KOHTEKCTAX,

CaMOCMOAMENbHO 8bIOUPAMb MEMOO OPeaAHU3AYUU U NPOBEOCHUs. IKCHePUMEHMANbHO-
UCC1e0068aMENbCKOI Oesime1bHOCmU NO Qhu3UKe.

Padora ¢ undgopmanueii:

NPUMEHSATb pa3JIMUHble METONbl, WHCTPYMEHTBI M 3ampochl NMPH MOHCKe U oTOOpe
MH(pOPMAaLMH UM JaHHBIX C YYETOM NPEASIOKEHHOH yueOHOH pu3nueckoil 3anauuy;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH HH(POPMALIMIO Pa3THUHBIX
BHIIOB 1 ()OPM NpENCTaBJICHUS,

OLIEHHBAaTh HAAE&XHOCTh MHPOPMALUH MO KPUTEPHUSM, MPEUIOKEHHBIM YYHUTEIEM HIIH
cOpMyIHUPOBAHHBIM CAMOCTOSITENIBHO;,

CaMOCTOSITENIbHO BbIOMpATh ONTHUMANbHYHO (OpMYy mMpencraBieHUss HHPOpMaLUu U
MJUTIOCTPUPOBATh pelIaeMble 334l HECJIOXKHBIMU CXEMaMH, AHarpaMMaMH, WHOW rpadukoi u
X KOMOMHALIUSMU.

KoMMyHHKATHBHbIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B X0ze 00Cy>xkaAeHUus y4eOHOro MaTepuana, pe3yJibTaToB Ja0OpaTOPHBIX Pa0OT U MPOEKTOB
3aJaBaTh BONPOCHI MO CYLIECTBY OOCY)XOAaeMOH TeMbl M BBICKA3bIBAThb WIEH, HAlleJIEHHblE Ha
pelIeHue 3a1a4M U NoAepKaHue OJ1aroXxeaaTenbHOCTH OOLIEeHuUS,

COIOCTABJIATb CBOM CYXJI€HHS C CY>KIEHUSIMH APYTHX YYaCTHUKOB IMAIOra, 0OHapy >KHBATh
pasiuuue U CXOACTBO MO3ULIUIA;

BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

nyOJHMYHO NPEACTABIIATh PE3YJIbTAThl BBIMTOJHEHHOrO (PU3UYECKOro ONbITa (3KCIIEPHUMEHTAa,
HCCJIEIOBAHUS, TPOEKTA),

MOHMUMATb U MCIOJIB30BATh MPEUMYILECTBA KOMAHOHONW U MHAMBUAYAJIbHOH pabOThI MpH
peLIEHUH KOHKPETHOH (pu3nueckoil npodiaemsl,
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NPUHUMATh LEJd COBMECTHOH JAEATENbHOCTH, OPraHU30BBIBATH JEHCTBHS MO €€
IOOCTHDKEHHIO: PaclpeneNsiTh pojiH, OO0CYyXIaTh MPOLIECCHI U Pe3yJbTaThl COBMECTHOH padoThI,
000011aTh MHEHHUS HECKOJIbKUX JIFOLE;

BBIMOJIHSITh CBOK 4acTb padOoThI, IOCTHrasi KaueCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaNpaBJIEHHIO U KOOPIUHHUPYS CBOHM NEHCTBUS C IPYTUMH YI€HAMH KOMaH/BbI,

OLICHHBATh KaueCTBO CBOEro BKJana B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIbHO
cOpMyIMPOBaHHBIM YYACTHUKAMH B3aUMOIEHCTBUS,

AHANU3UPYIOM, CPABHUBAIOM, KAACCUDUYUPYIOM CBEOeHUSI O HOBbIX OOCHMUNCEHUSX U
npoobIeMax HayKu U MexXHUKU.

Pery1siTHBHbIE YHHBepPCAJIbHbIE yUeOHbIe AeiiCTBUSI
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI B XKM3HEHHBIX M Y4EOHBIX CUTyalLMsIX, TPEOYIOIMX Ui pelleHHs
(bu3nUecKUx 3HaHUH,

OPHEHTUPOBATbCS B PA3JIMYHBIX [MOOXOAAX MPUHATHA peLeHuHd (MHIUBHIYaAJIbHOE,
MPUHSITHE PELICHHUs B IPyIIe, IPUHSATHE PELIeHUH IrPynnoi),

CaMOCTOSITENIbHO COCTABJISITH  AJITOPUTM  pelieHuss (U3NUECKON 3agaud WM IJ1aH
HCCIENOBAHUSI C YY€TOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeiaraéMble BAPHAHTBI PEILEHUIA;

nenatb BbIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJJIEKT:

I1aBaTh aIEKBATHYIO OLIEHKY CUTYallUU U MPeAJaraTh IjaH €€ U3SMEHEHHS,

OOBSICHATb NPUYHHBI TOCTHXKEHHUS (HEOOCTIHIKEHHsI) Pe3yJbTaTOB NESTEbHOCTH, NaBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JESTENILHOCTb (B TOM YHCJIE B XOJ BBIMOJHEHHUS (PU3NUECKOro
MCCIIEIOBAHUSI MUJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHUBLIMXCS CHUTYaLUH,
YCTaHOBJIEHHBIX OLIMOOK, BOZHUKLINX TPYAHOCTEHH,

OLICHHBATh COOTBETCTBUE PE3yJIbTaTa LIEJH U YCIOBHSIM.

CTaBUTb ce0s1 HA MECTO JIPYroro YejioBeKa B XOZe Cropa WIM IUCKYCCHUHU Ha HAYUHYIO TEMY,
MOHUMATb MOTHBBI, HAMEPEHHUS U JIOTUKY APYTroro.

MpU3HABaTh CBOE MPABO HAa OLIMOKY MPU pelIeHUH HU3MYECKHX 3a1a4 WK B YTBEP KACHUSIX
Ha Hay4Hble TEMbI H TAKOE K€ MPaBO APYTroro.

MNPEAMETHBIE PE3YJIBTATHI
K xoHuy oOyudeHust ¢ 7 Kiacce npenaMeTHbIE Pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE IOJIKHBI
oTpakaTb CHOPMHUPOBAHHOCTDb y 00YUAIOIIMXCS] YMEHHUH!

MCIIOJIb30BaTh MOHATHUS . PU3NYECKHUE U XMMUYECKHE SIBJICHUS], HAONIO IEHHE, SKCIIEPUMEHT,
MOZeNb, TUINOTE3a, €OUHHULBI (PU3NUECKUX BEJIHYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS
BellecTBa (TBEPHOE, JKUAKOE, ra3oo0pa3HOe), MEXaHUYECKOe JBUKEeHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, MNPSIMOJMHENHHOE), TPaeKTOpHs, pPaBHOAEHCTByIOLass cui, naedopManms
(ynpyrasi, niacTu4eckas), HeBECOMOCTb, COOOIIAIOLIHECS COCYIbI;

YBEPEHHO pasnuuaTth siBieHus (auddysus, TErIoBoe MABMKEHHE YaCTHL] BELIECTBA,
paBHOMEpPHOE [BHXXEHHE, HEPABHOMEpPHOE MBI)KEHHE, HWHepLus, B3aUMOIEHCTBUE Tel,
paBHOBeCcHE TBEPIBIX TEJ C 3aKPEIUIEHHOW OChKO BpAllEHHs, Mepenaya NaBJIEHUS TBEPABIMU
TeNaMH, J>KMAKOCTSMH H Tra3amu, aTMochepHOe [aBJjeHHE, IUIaBaHUE TeJ, IpeBpalleHHs
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MEXaHHYEeCKOW OSHEpPruu) MO OINHMCAHMI0O HMX XapaKTepHbIX CBONCTB M Ha OCHOBE OIbITOB,
IEMOHCTPHUPYIOLINX AaHHOE (U3UYECKOE SIBJICHHE;

pacno3HaBaTh NPOSIBIEHHE U3YUEHHBIX (U3NUECKUX SIBJICHHUI B OKPYXKAIOIEM MUpE (B TOM
qucie GU3MUECKUe sIBJICHHS B IPUPOAE: MPUMEPhI IBUKEHUS C Pa3JIMUHBIMU CKOPOCTSIMH B XKUBOMN
1 HEXUBOM NMpHpose, NeHCTBUE CUIT TSXKECTH, TPEHUS], YIIPYTrOCTH B MPUPOJE U TEXHUKE, BIUSIHHUE
aTMOC(hepHOro aBJIeHHs] Ha JKUBOW OPraHM3M, IUIaBaHHE PbIO, pblyaru B TeJie YeJOBEKa), MpH
3TOM MEPEeBOAUTb MPAKTHYECKYIO 3amady B y4eOHYIO, BBIOENSATh CYLIECTBEHHbIE CBOHCTBA
(npu3HaKky) HU3MYECKHX SIBICHUH,

OINMUCHIBATh W3yUYEHHbIE CBOMCTBA TeJN U (PU3HUECKHE SIBJICHUS, UCHOJb3YS (HU3HUECKHE
BEJIMYMHBbI (Macca, OOBEM, IJIOTHOCTb BELIECTBA, BPEMs, NYyTb, CPEOHSS] CKOPOCTb, CHJIA
YIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CHila TPEHHs, AaBJieHHe TBEPAOro Tesa, JaBjieHUe CcTonbda
’KMIKOCTH, BBITAJKHBAIOIIAs CHJIA, MEXaHH4YecKas padoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT
CHbl, KO3(QHUIMEHT MOJNE3HOro NEHCTBUS MEXaHM3MOB, KHHETHYECKas M IOTEHLHUabHas
3Heprus), Mpu OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJIb3YEMbBIX BEJIHYHH,
MX 00O3HAYeHHUs U €OUHULIbI (PU3UYECKUX BEJMYHMH, HAXOOUTb ()OPMYJIbI, CBSI3bIBAIOLINE NAHHYIO
(bu3UYeCKyI0 BEJIUYHHY C APYTMMH BEJIMYHMHAMMU, CTPOUThH rpaduKU HU3yUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJTHUMH,

XapaKTepu30BaTh CBOMCTBA TeJ, PU3UYECKHE SBJIEHHS M NPOLECChl, UCNOb3Ys MpaBHIa
CJIO>KEHUs cuJl (BAOJIb OOHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena, npaBuiIo
paBHOBecHs pbiyara (OJIOKa), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS] MEXaHUYEeCKON
SHEPruM, IMpU 3TOM JaBaThb CJIOBECHYIO (OPMYJHPOBKY 3aKOHa U 3alUChIBATH €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

CTPOUTH MNPOCThIe (PU3MUECKHE MOJENH peasbHbIX OOBEKTOB, MPOLIECCOB W SIBJICHUH,
BBIICJSTH NPU STOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBIEHUH, NPUMEHATh Ppu3udeckue Moaenu st 00bsCHeHUs (PU3NUEeCKUX MPOLIECCOB U PEIeHUs
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3MUECKHUE SIBJIEHHUS, MPOLECChl U CBOWMCTBA TEJ, B TOM YHCJIE B KOHTEKCTE
CUTyaLMH NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaTb KayeCTBEHHbIE 3aJayH, B TOM
qucie TpeOyrolue YHCISHHOrO OLIECHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3MUECKUX BEJIMUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBISBISATh IPUYUHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pAacCCy>XOEHUH C OMOpOH HAa H3Y4YEHHbIE CBOWCTBA
bu3MyeCcKuX siBJIeHUH, PU3nYecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOJEJIH,

pewiatb pacyéTrHble 3amauu (B 2—3 HAENHCTBHUs) MO HM3Y4aeMbIM TeMaM Kypca (H3HKH,
BbIOMpasl aleKBaTHYK (HU3MYECKYI0 MOJeNb, C HCHOJb30BAHMEM 3aKOHOB M (opMyd,
CBSI3bIBAIOILMX (PU3UYECKHE BEIUYHHBI, 3aUChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHHE
3aJauy, BBIABISATH HENOCTAIOLIME WM HM3OBITOUHBIE HaHHbIE, OOOCHOBBIBATH BHIOOp MeETOAA
pelleHust 3aJayd, HCIMOJIb30BaTh CIPABOYHbIE JaHHbIE, TMPOBOAUTb MaTeMaTHYecKHe
npeoOpa3oBaHUst M Pacu€Thl, OLEHUBATh PEATMCTUYHOCTD IMOJYYEHHOrO 3Ha4YeHUs! GU3N4ECKOMH
BEJIMYUHBI U OMNpENeNsiTh Pa3MEePHOCTb (PU3MUECKOH BENHUYMHBI, MOJYYEHHOW NpPU pPELIEHUU
3ajauy,

pacno3HaBaTh NpoOJeMbl, KOTOPbIE MOXKHO PELIUThb MPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIMOCOO pelleHHs, B ONMUCAHMM HCCJIEAOBAHHS PACIO3HABATh
NpoBepsieMoe NPEANooKeHHe (TMIOoTe3y), UHTEPNPETUPOBATh NOJYYEHHbINH pe3yJIbTarT,
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MPOBOAMTD OMBITHI O HAOMOAEHHIO (PU3NYECKHUX SBJIECHUH WK (PU3HUECKUX CBOWCTB Te
(muddy3us, TemnoBoe paciIMpeHHe T[a30B, SBJIEHUE HHEPLUH, HU3MEHEHHE CKOPOCTH IMpH
B3aUMOJEHCTBUU TeJ, Nepenaya IaBJIEHUS O>KHUIKOCTbIO W Ta30M, NpOsiBIEHHE IeHCTBUA
aTMOC(epHOro NaBjeHHUs, NeHCTBUE MPOCTBIX MEXAaHHU3MOB). (pOpPMyIHMpPOBaTH MPEANOJIOKEHHE
(runorte3y) 0 BO3MOXKHBIX pe3yJIbTaTaX HAOIOIEHUH, CAMOCTOATENIbHO COOUpaTh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00opynOBaHuUs U HOPMYJIHPOBATH BHIBOJKI,

NPOBOAMTL MpsIMblE M KOCBEHHbIE M3MEpPeHUs] (PU3NYECKUX BEIUYHH (pacCTOsHHUE,
MPOMEXYTOK BPEMEHH, Macca Tena, oObéM Tena, CUila, TEMIEpaTypa, MJIOTHOCTh XUIKOCTU U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbXKEHMs, JaBleHHE BO3AyXa, BBITAJIKHBAKOILAS CHJIA,
JEUCTBYIOLIAs Ha MOTPYKEHHOE B )KUAKOCTD TENO, KO3 GHULHEHT MOJE3HOr0 NeHCTBUS MPOCTHIX
MEXaHM3MOB) C HCIOJb30BAHHEM AHAJIOTOBBIX M LHU(POBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTona Hu3MepeHHsl, (UKCUPOBATh MOKa3aHUs NPHOOPOB, HAXONUTh 3HAYEHHE H3MEPSIeMOi
BEJIMYMHBI C IOMOILBI YCPEIHEHHUS Pe3yJIbTaTOB CEpUH U3MEPEHUH U OLIEHHUBATh MOTPELIHOCTh
U3MEpEHUH,;

MPOBOAMTL HECJIOXKHbBIE SKCIEPUMEHTANIbHbIE MCCIIENOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTH MYyTH PABHOMEPHO ABIIKYILEroCs TeJla OT BPEMEHHU BUKEHUS TeJa, CUIIbI
TPEHHUS CKOJILXKEHUS OT CHUJIbl HOPMAJIBHOTO JaBJIEHHs], KadecTBa 00pabOTKH MOBEPXHOCTEH TeN U
HE3aBHCUMOCTH CHJIbl TPEHHMsI OT IUIOIIAAM CONPHUKOCHOBEHMs TEJ, CHIJIBI YIPYroCTH OT
YIJIMHEHUs] TPY)KUHBI, BBITAJKUBAIOLIEH CHUJIbI OT OOBbEMa MOrpy)XEHHOW 4YacTH Teja M OT
TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMMOCTHU OT IUIOTHOCTH Teja, OT MIIYOHHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBHIA MJIaBaHUs TeJl, YCIOBUI paBHOBECHS pbluara U OJIOKOB): COBMECTHO C
yuuteneM (GopMyJNHMpoBaTh 3aayy M THIIOTE3y HCCIEAOBAHHS, CAMOCTOSATENbHO MJIAHUPOBATH
HCCIIEIOBAHUE, CAMOCTOSATEIBHO COOMPATh SKCIIEPUMEHTATIbHYIO YCTAHOBKY C HUCIOJIb30BAHUEM
MHCTPYKLMH, MPEICTABIATh MOJyYEHHbIE 3aBUCUMOCTH (PM3MUECKUX BEJIMYHMH B BUAE TaOJIHL U
rpadMKOB, OLIEHUBATh MOrPELIHOCTH, [1€J1aTh BBIBOABI 10 pe3yJbTaTaM HCCIIEOBAHUS;

coOmoarh MpaBUia TEXHUKH Oe30macHOro Tpyaa npu pabore ¢ 1abopaTOpHbIM
obopynoBaHueM,

yKa3bIBaTh MPUHLIMIIBI NEHCTBUSI MTPHOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
OMHAMOMETp, COOOLIAIOIUECs] COCYAbl, OApOMETp, pblyar, MOABHXXHBIA M HEMOIBHXHBIN OJIOK,
HAKJIOHHA$! TUIOCKOCTB;

XapaKTepU30BaTh NPUHLMIBI AEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB C OMOPOii Ha UX OMMCAHUSI (B TOM YHCIIe: MOAIIHUITHIKH, YCTPOHCTBO
BOJONPOBONA, THAPABJIMYECKUN Npecc, CHPOH, MAHOMETpP, BBICOTOMEp, MOPLIHEBOH Hacoc,
apeoMeTp), UCTIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3UYECKUX SIBJEHUH U HEOOXOoauMble (hU3nvecKue
3aKOHBI, H 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH H3YyYEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PELIEHUH Y4eOHO-MPAKTUYECKHX
3anau;

NPUBOOUTL TNpUMepbl  (HaxXOomuThb HMHGOPMALMIO O MpPUMEPax) MPAKTHYECKOTO
MCIIOJIb30BaHHUs (PU3HUECKUX 3HAHUN B MOBCEIHEBHOW JXU3HH ISl oOecredeHus: 0€30MacHOCTH
npu obpaiieHud ¢ npudbOpaMHd M TEXHMYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUs! 3140POBbs U
COOJIIOIEHHST HOPM 3KOJIOTMYECKOr0 MOBEICHHUS B OKPY XKAOLIEH cpene;

OCYIIECTBJSATh OTOOP UCTOYHUKOB MHGOpMaLuu Gu3ndeckoro conepkanus B UHTepHere,
CaMOCTOSITENIbHO (HOPMYJIMPYsI NIOUCKOBBIA 3alpoC, Ha OCHOBE HMMEKOIIMXCS 3HAHUNA U NMYyTEM
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CpPaBHEHMsI  pa3jM4YHbIX  HCTOYHUKOB  BBIAENATh  HMH(OpManuro, KOTOpasi  SIBJSIETCS
MPOTHBOPEYUBOH UM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh NPU BBINOJIHEHUH Y4YeOHBIX 3aJaHU HayYHO-MOMYJISIPHYIO JIUTEpaTypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH VHTepHer, BianeThb
NpuémMaMu KOHCIIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi HMHPOPMALMH M3 OAHOH 3HAKOBOMH
CUCTEMBI B IpYTYIO;,

co3maBaTh COOCTBEHHbIE KpaTKHME NMHCbMEHHbIE U YCTHBIE COOOIUEHUS Ha OCHOBE 2-3
MCTOYHUKOB MHGOpMaLK (PU3HUECKOro COAep>KaHUs, B TOM YMCJIe MyONIMYHO AenaTh KpaTKue
cooOlIeHHusT O pe3ysibTaTax IpPOEKTOB MJIM Yy4eOHBbIX HCCIENOBaHHM, MPH 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3MKH, CONMPOBOXKAATH BBICTYIUIEHHE
NpPE3EHTALUEN;

NpU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M HCCIENOBAHHWIA pacrpenensiTe OOsI3aHHOCTH B
rpynne B COOTBETCTBUH C NOCTABJIEHHBIMU 3a7ja4aMH, CJIEIUTD 32 BBINIOJHEHHUEM TUIaHA NE€HCTBUH,
alieKBaTHO OLICHUBAaThb COOCTBEHHBIH BKJAad B JAEATENbHOCTb T[PYMIbL,  BbICTPAUBATH
KOMMYHHKaTHBHOE B3aUMOJENHCTBHE, YUUTbIBAs MHEHHUE OKPYKAIOLIHX.

K koHLy oOyueHus ¢ 8 kiacce npeaMeTHbIe pe3yJIbTaThl HA YrAyOJIEHHOM YPOBHE NOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH!

UCMOJb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE MBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHUE U aMOp(HbIE Tena, HaChILEHHbIH
M HEHACBIIEHHbI map, CcrnocoObl HW3MEHEHUsl BHYTPEHHEH JHEPruu, 3JIEMEHTapHbIN
3JIEKTpUYECKHUH 3apsf, MPOBOAHHUKH, MOJYIPOBOJHUKH, AUSIEKTPUKH, HCTOYHUKH MOCTOSHHOIO
TOKA, 3JIEKTPUUECKOE U MAarHUTHOE MOJIs, ONTHYECKast CHCTEMA) U CUMBOJIMYECKHH 3bIK PU3UKH
MPH pelIeHNH yueOHbIX U MPAKTHYECKUX 3a7ay,

YBEPEHHO pa3juyaTh SBJEHHUs (TEIJIOBOE pacLIMpeHHe (C)KaTHe), TerIOBOE PaBHOBECHE,
MOBEPXHOCTHOE HATSDKEHHE, CMauuBaHUE, KalUJUIApHbIE SIBIEHMs, HUCMapeHHe, KOHIEHCalus,
TUIABJICHUE, KPHUCTA/NIM3aLMs], KUIEHHEe, CHocoObl Teryonepenayd (TerIonpoOBOAHOCTD,
KOHBEKLMS, W3Jy4deHHEe), TEIUIOBble IOTEepH, 3JIEKTpU3alMsl Tejl, B3aUMOJENHCTBHUE 3apsiloB,
JNENCTBUS 3JIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOAEHCTBUE MAarHUTOB, AEHCTBUE
MarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM) MO ONMUCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX NaHHOE PU3HUECKOE SIBJICHHE,

pacro3HaBaTh NPOSIBIEHHE U3YUEHHBIX PU3NUECKUX SBJIEHHUI B OKPYXKAIOIIEM MUpE (B TOM
yucie GU3MYECcKHe sIBIIEHHUsI B MPUPOJE. MOBEPXHOCTHBIE U KANMMUIPHbIE SIBJIEHUS B MPUPOZE,
KpuCTaiiabl B npupope, uznydeHue ConHLa, 3aMep3aHHe BOAOEMOB, MOPCKHE OpHU3BbI,
oOpa3oBaHHE POChI, TYMaHa, UHEsl, CHEra, 3JIEKTpUYECKHe sIBIeHUs B aTMoc(epe, 3JIEeKTPUIECTBO
’KMBBIX OPraHM3MOB, MAarHUTHOE MoJje 3eMiH, Ipel¢ MONOCOB, POJib MArHUTHOIO MOJS IS
’KM3HM Ha 3emiie, NOJSIPHOE CUSIHUE), TIPH 3TOM NEePEBOIUTh NPAKTHYECKYIO 3a7ady B yueOHYIO,
BBIIEJISITh CYLECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UYECKUX SIBIICHHIA;

OIMMUCHIBATh W3yUYEHHbIE CBOWMCTBA TeJN U (PU3HUECKHE SIBJICHUS, UCHOJb3YS (HU3HUECKHE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHsIsI SHEPIUs, KOJMYECTBO TEIUIOTHI, paboTa rasa, yaeiabHas
TEIIOEMKOCTh BEILECTBA, yIeNbHAs TEIUIOTAa IUIABJICHHUS, YAEJIbHAs TEIIOTa MapooOpa3oBaHHs,
yaenbHasi TeMJoTa CrOpPaHusl TOIUIMBA, KO3((HULHMEHT MONEe3HOro NeHCTBUS TEMJIOBOH MAllMHBI,
OTHOCHUTEJIbHAsl BJIAXKHOCTb BO3AyXa, O3JIGKTPUUECKUH 3apsn, CHUJla TOKa, JJIEKTPUYECKOE
HanpsbKeHue, conpoTuBiaeHue nposoaHuka, DJIC B LienM MOCTOSIHHOIO TOKa, 3JEKTPUUYECKOe
yIeJIbHOE COMPOTHBIIEHHE BELIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUYECKOrO TOKA), PU ONUCAHUU
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NPaBWIBHO TPAKTOBAaTh (PU3MUECKHII CMBICT HCHOJB3YEMbIX BEJIMUYUH, MX OOO3HAuUeHHs U
eNUHULBl (U3UYECKUX BEIMYHMH, HaXOAUTb (OPMYJbI, CBS3bIBAIOLIME NAHHYI (PU3HUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTh IrpadMKH H3YYEHHBIX 3aBUCUMOCTEH (HU3MYECKHX
BEJINYHH,

XapaKTepU30BaTh CBOHCTBA Tell, (GU3UYECKHE SIBJIEHHS U MPOLECChI, HCIOJIb3Ysl OCHOBHbBIE
MOJIOXKEHHUS] MOJIEKYJIIPHO-KMHETHUECKONH TEOpUH CTPOEHHsS BELIECTBA, YpPaBHEHHE TEMJIOBOrO
OanaHca, 3aKOH COXpPaHEHMsl 3JIEKTPUYECKOro 3apsina, 3akoH KyJioHa, npMHLMN Cyneprno3vLuu
aNeKTpHUYeckux mnoseH, 3akoH Oma st yyactka uenu, npaBuia Kupxroda, 3akon Oma mis
nogHoW wuenu, 3akoH JIxoyns-JIeHLa, 3aKOH COXpaHEHHs 3HEPrHM, MpPU STOM pas3IUyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BbIPAKEHHE,

CTPOUTBH MNPOCThIe (PU3MUECKHE MOJENH pealbHbIX OOBEKTOB, MPOLIECCOB M SIBJICHUH,
BBIACJSTH NPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBJICHU, NPUMEHSTb (PU3NUECKUE MOJENH Il OOBsICHEHUsT (PU3HYECKHX MPOLECCOB U PELIEHHUS
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3HUECKHUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE
CUTyaLMH NMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaTb KayeCTBEHHblE 3aJayd, B TOM
qucie TpeOyrole YHCIEHHOTO OLICHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBIBISATh IPUYUHHO-CIIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pPAaCCy>XKAE€HUH C OMOpOH HAa H3Y4YEHHbIE CBOWCTBA
(bu3MYeCKUX sIBJIeHUMN, PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH,

YBEPEHHO pelIaTh pacuéTHbIE 3aa4H (C ONOpoi Ha 2—3 ypaBHEHUsI) M0 U3YYAEMbIM TEMaM
Kypca (GU3MKH, BbIOMpas ageKBaTHYI (U3UYECKYIO MOAENb, C HCIOJb30BAHHEM 3aKOHOB M
bopmyJ1, cBA3BIBAIOIIMX (PHU3UYECKUE BEIUYMHBI, 3aIMUChIBATh KPATKOE YCJIOBHE M Pa3BEPHYTOE
pelLIeHre 3a7ayu, BBISBISATh HENOCTAIOIIME WM HU30BITOUHBIE AaHHbIE, OOOCHOBBIBATH BHIOOP
MeTOZa pelleHUs 3ajayM, HCIOJb30BaTb CIPaBOUYHbIE NaHHbIE, NMPUMEHSTb METOIbl aHalIu3a
pa3sMEpHOCTEH, MCIONB30BaTh rpaduuecKkue METOAbl  pelleHHs  3ajgad, MPOBOAUTH
MaTeMaTU4yeckre NpeoO0pasoBaHUsi W PACYEThl, OLEHHBATb PEATUCTHUYHOCTb MOJYYEHHOrO
3HaYeHUs1 (HU3MYECKOH BENIMYHHBI W OINpPENeNsiTb Pa3MEPHOCTb (PU3UYECKOH BEJIMYMHBI,
NOJy4YeHHON NPU peLIeHUH 3aauH;

pacno3HaBaTh NpoOJeMbI, KOTOPbIE MOXKHO PELUUThb MPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIMOCOO pelleHHs, B ONMUCAHUM HCCJIEAOBAHHs PACIO3HABATh
NpoBepsieMoe NPEeANoaoKeHue (TMNoTe3y), HHTEPNPETUPOBATh NOJYYEHHbIN pe3yJbTar;

MPOBOAUTD OMBITHI O HAOMOAEHHIO (PU3UYECKUX SIBJIECHUH WK (PU3HMUECKUX CBOWCTB Tel
(xanuuIIpHBIE SIBJICHHUS, 3aBHCUMOCTb IaBJIEHHS BO3AyXa OT €ro o0béMa M TeMmepaTypsbl,
CKOPOCTH TpoLecca OCTbIBaHMs (HarpeBaHusl) NpPU H3JIYYEHUH OT LBETa H3JyyaroLlei
(nmornomaroieif) MOBEpXHOCTH, CKOPOCTb HCHApeHUsl BOAbl OT TEMIEpPaTypbl XKUAKOCTH U
TUIoIany e€ MOBEPXHOCTH, 3JIEKTPU3aLUs Tel W B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsiaoB,
B3aMMOJIEHICTBUE IMOCTOSIHHBIX MArHUTOB, BH3Yyaju3allMsl MarHUTHBIX [OJIeH MMOCTOSHHBIX
MarHuTOB, AEHCTBMSI MarHUTHOIO MOJsSI Ha NMPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOWCTBA 3JIEKTPOJIBUIATEIsI IOCTOSIHHOTO TOKA): (POpMYJIMPOBaTh MPOBEPsieMOe MPEANON0KEHHUE
(runorte3y) 0 BO3MOXKHBIX pe3yJIbTaTaX HAOIONEHUN, CAMOCTOATENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00OpPYIOBaHUS, ONMUCHIBATH X0/ ONbITA U (OPMYJIMPOBATH BHIBOABI,

NPOBOAUTL MpsIMbIE U KOCBEHHbIE M3MEpPEeHUs (PU3UYECKUX BEIUYHMH (TeMIepaTypa,
OTHOCHUTENIbHAsl BJAXHOCTb BO3/AyXa, CHJIAa TOKAa, HaNpsDKEHUE, yAelbHas TerIoéMKOCTb
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BELECTBA, CONPOTHUBJIEHHE NPOBOAHHMKA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKa) C
MCTIOJIb30BAaHHEM aHAJIOTOBBIX U LIM(PPOBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOP METOIA H3MEPEHHUS,
¢bukcupoBaTh NMOKa3aHUsl NMPUOOPOB, HAXOOUTh 3HAYEHHUE U3MEPSIEMOI BEJIMUYHHBI C MOMOLIBIO
yCpEeIHEHHs! Pe3yIbTaTOB CEPUH U3MEPEHUH U OLIEHUBATh MOrPELIHOCTh U3MEPEHUH;

MPOBOAMTL 3KCIEPUMEHTAJIbHbIE HCCJIEAOBAHUS 3aBUCUMOCTEH (DHU3UUECKUX BEJIUYHH
(3aBHCHMOCTD IaBJIEHHsI BO3yXa OT ero 00bEéMa U HarpeBaHUs MJIM OXJIAXIEHUs, UCCIeOBaHHE
SBJIECHUsT TEIUIOOOMEHa TMpH CMELIMBAHUM XOJOOHOH M ropsiued BOABI, 3aBUCHMOCTb
COIMpPOTHBJIEHUS] MPOBOAHMKA OT €ro JJHMHBI, IJIOLIAAH IONEPEUHOro CEYEeHUS M YAEIbHOro
COIMpPOTHBJIEHUS] BELIECTBA MPOBOIAHMKA, CHIIbI TOKAa, MPOTEKAOLIEro 4epe3 MPOBOAHMK, OT
HamnpsHKEHUs! Ha MPOBOHUKE, UCCIIEIOBAHUE MOCJIEA0BATEILHOIO U NMAPANJIEIbBHOIO COEqUHEHHUN
MPOBOAHHUKOB): COBMECTHO C yuHTeJeM (OpMYJUpPOBAaTh 3a7ady W TUIOTE3y HCCIIENOBaHUS,
CaMOCTOSITEJIbHO TUIAHUPOBATh UCCIENOBaHHE, CAMOCTOSITEIbHO COOMPATh 3KCIIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIOJb30BAHUEM HHCTPYKLMH, TPEACTABIATh IOJYYEHHbIE 3aBUCHMMOCTHU
¢bu3nyeckux BeJMYUH B BUAE TaOIHUL U rpadMKOB, OLIEHUBATh MOrPEIIHOCTH, J€NaTh BBIBOABI 110
pe3yJibTaTaM UCCIIEI0BaHUS,

coOroaaTh npasuia O€30MacHOro Tpyaa npu padote ¢ 1ad00paTOpHBIM 00OPYIOBAHHEM,

XapaKTepU30BaTh NPUHLMIIBI AEHCTBUSI U3YUYEHHBIX NPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX TPOLIECCOB C OMOPON Ha MX OMHUCAHUS (B TOM UHCJE. CUCTEMa OTOIUIEHHS
IOMOB, TUTPOMETD, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CYETYHK SJIEKTPHUECKON SHEPTHUH,
3JIEKTPOOCBETUTENIbHbIE ~ MPHOOPBL,  HAarpeBaTeNIbHbIE  3JIEKTPONpUOOpbl  (PUMEPBI),
NPENOXPAHUTENN U UX NMPUMEHEHHE B ObITY U TEXHHMKE, IPUMEHEHHE MOCTOSHHBIX MarHHUTOB,
3JIEKTPOMATrHUTOB, 3JIEKTPOIBUIATENb MOCTOSHHOTO TOKAa), MCHOJB3Ys 3HAHUS O CBOMCTBAax
bu3nueckux siBIEHUH, He0OXoquMble (PU3HUECKHE 3aKOHBI H 3aKOHOMEPHOCTH,

pacno3HaBaTh NMPOCThIE TEXHUYECKHUE YCTPOHCTBA U U3MEPUTENbHBIE MPUOOPHI M0 CXeMaM
M CXEMaTHYHbIM pPHCYHKaM (KHIOKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, THIPOMETP,
IBUraTeslb BHYTPEHHErO CrOpaHHsl, 3JEKTPOCKOI, PEOCTAT), COCTABISTh CXEMbI 3JIEKTPUYECKHX
Lenel ¢ MociefAoBaTeIbHbIM M MapajljieIbHbIM COEIUHEHHEM 3JIEMEHTOB, pasjiiyasi YCIOBHbIE
0003HaYEeHHs 3JIEMEHTOB 3JIEKTPHUECKUX LIeTNeH, HCIOIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB
MPH pelIeHNH yueOHO-NPaKTHUECKUX 3a/ay,;

NPUBOAUTL MNpUMepbl (HaXomuTh HMH(OpPMALMIO O MpHUMEpax) MPAKTHUYECKOro
MCIIOJIb30BaHUsl (PU3HUECKUX 3HAHUH B MOBCEIHEBHOH XM3HM 11 obecredeHus: 6e30nacHOCTH
npu obpaiieHud ¢ npudbOpaMHd M TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUsS 3A0POBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOr o MOBEACHHUS B OKPY XKarolleH cpene;

OCYLIECTBISATh MOUCK HH(popmaumn ¢usuueckoro coxepxanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJTUPYsI ITOMCKOBBIH 3apOC, HA OCHOBE UMEIOILMXCSl 3HAHUI U CPaBHEHUS
JOMOJHUTEIBHBIX HCTOYHHKOB BBIAENSATH HHPOPMALIMIO, KOTOPast SIBJSIETCS] MPOTUBOPEUHUBOI HIIH
MOXeT ObITb HEZIOCTOBEPHOIA;

MCIIOJIb30BaTh NPU BBINOJIHEHUH Y4YeOHBIX 3aJaHMid HayYHO-MOMYJISIPHYIO JIUTEPATypy
¢bu3nyeckoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH MHTepHer, BianeThb
NpuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHusi MHPOPMALMH M3 OAHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3maBaTb COOCTBEHHbIE NHCbMEHHbIE M KpaTKHe YCTHbIe coo0leHus, o00olmmas
MH(POPMALMIO U3 HECKOJbKUX MCTOYHMKOB (PU3MYECKOrO COAEpPXKAaHHUs, B TOM YHCIe MyOJHYHO
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NpPEeNCTaBJATh pPe3yJbTaTbl MPOEKTHON MIM HCCIEN0BAaTENbCKOW NEeATeNbHOCTH, IPH 3TOM
rPAMOTHO HCIIOJIb30BaTh M3YYEHHbIH MNOHATHIHBIA anmmapaT kypca (U3MKH, CONPOBOXKAATH
BBICTYIIJIEHUE NIPE3EHTALUEH;

MPHU BBINOJHEHUH YUeOHBIX MPOEKTOB M UCCIENOBaHUI (PU3UUECKUX MPOLIECCOB PACIIPEneNsTh
00s13aHHOCTH B IPYIIE B COOTBETCTBUHU C MMOCTABJIEHHBIMH 3a/1a4aMH, CJIEUTh 32 BbINOJHEHHUEM
TJIaHa JAEWCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHMBAaThb COOCTBEHHBIH BKJAd B
NesTeIbHOCTb  IPYMIbI, BbICTpauBaTb KOMMYHMKaTUBHOE B3aUMOJAEWHCTBUE, MpPOSBIAS
FOTOBHOCTb pa3pelatb KOHQIJIUKTHI.

K koHuy oOyueHus: ¢ 9 Kiacce mpenMeTHbIe pe3yibTaThl HA YriyOJeHHOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS] YMEHUI:

UCIIOJIb30BaTh MOHATHSA (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS,
HEBECOMOCTb W TMEPerpy3kd, LEHTP TSHKECTH, MEXaHWYECKUEe BOJIHBI, 3BYK, WH(PA3BYK U
yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHbI, PEHTT€HOBCKOE M3JIyYEHHUE, LIKAJIa 3JIEKTPOMArHUTHbIX
BOJIH, UCTOUHUKH CBETA, OJIM30PYKOCTh U NATbHO30PKOCTh, CIIEKTPbI UCITyCKAHUS U MOTJIOLIEHHUS,
anba-, Oera- M ramMma-u3y4eHUs, H3OTOMbI, SAEpHAS U TEPMOsIEpHAs JHEPreTuka) U
CUMBOJIMYECKUH SI3bIK (PU3UKU MPU PELIEHUH YUeOHBIX U MPAKTUYECKUX 3a/1aY,

YBEPEHHO pa3jvyaTh SBJAEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJHHEHHOE
JOBUXKEHHE, PABHOYCKOPEHHOE MPSMOJMHENHOE NBUXKEHHE, CBOOOTHOE MafeHHe Tell, IBHXKEHHE
N0 OKPY>XHOCTH, B3aUMOJEHUCTBUE TeJ, PAaBHOBECUE MAaTEpPUAJbHOM TOUYKH, PEAKTUBHOE
NBUXKEHHE, HEBECOMOCTb, KoyiebaTenbHOEe JABM)XKEeHHE (TapMOHMUYECKHE, 3aTyXaroulue,
BbIHY)KJIEHHbIe KoJieOaHUs1), PE30HAHC, BOJIHOBOE NBIDKEHHUE (PaclpOCTpaHEHUE U OTpPaKeHHe
3ByKa, UHTepdepeHuus u audpakius BOJH), NPSIMOJUHEHHOE PACIPOCTPaHEHUE, OTPAKEHUE U
npejoMJIeHHE CBeTa, NMOJIHOE BHYTPEHHEe OTPaXK€HUE CBETa, pa3jioxkeHue O0eoro ceera B CIEKTP
U CJIOXEHUE CHEKTPAJbHBIX LBETOB, €CTECTBEHHAss pPaAUOAKTUBHOCTb, BO3HUKHOBEHHUE
JIMHEWYATOro CHEeKTpa U3JTYyUYEHHs1) O OMUCAHUIO UX XaPAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (Pu3nuveckoe sBIEHUE,

pacro3HaBaTh NPOSIBJICHHE U3YYEHHbIX (U3MUECKUX SIBJICHUN B OKpYIKaKOLIEM MUpE (B TOM
yucne (GU3UYECKUe SIBJIEHUS B MPUPONE: MPUIMBBI U OTJUBBI, ABWkeHHe ruaHeT COJIHEHHOM
CHUCTEMBI, PEAKTUBHOE [BHU)KEHHE S>KUBbIX OPraHU3MOB, BOCIPUSTHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, LlyHAMH, 3X0, LIBE€TA TEJI, ONTUUYECKUE SIBJIEHUS B IPUPOJE,
Ouojoruveckoe MAeCTBHE BUIMMOrO, YJIbTPa(UONETOBOrO M PEHTIEHOBCKOrO H3JIyUeHUH,
€CTeCTBEHHbIH PaITUOAKTUBHbINM (POH, KOCMUYECKHE JIyUd, PAIMOAKTUBHOE U3JTyYeHHE PUPOHBIX
MHHEPAJIOB IEUCTBHE PAAHOAKTUBHBIX U3JIyUEHHUI HA OPraHU3M YE€JIOBEKA), TPH 3TOM NMEPEBOAUTH
NPaKTUYECKYIO 3a7a4y B yUE€OHYIO, BbIACNSATh CYIeCTBEHHbIE CBONCTBA (MPU3HAKH) PU3UYECKUX
SIBJIEHUI;

OMUCHIBATh HU3YYEHHbIE CBOHCTBA Tel M (U3MUECKUE SIBJICHUS, UCMONB3Ysl (puanyeckue
BEJIMUMHBI (CPENHsIS U MTHOBEHHAs! CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JBHXKEHHHU, YCKOPEHHE,
nepeMeleHe TMpPU PABHOYCKOPEHHOM MPSIMOJMHENHOM JABUXKEHHUH, VYIJIOBasi CKOPOCTD,
LEHTPOCTPEMHUTENIBHOE YCKOPEHHUE, CUJla TPEHHUs, CHJIa YNPYTOCTH, CUJIA TSXKECTH, YCKOpEHHUE
CBOOOHOrO MaJeHusl, BEC TeJa, LIEHTP TSXKECTH TBEPAOIrO TeJja, UMIYJIbC TeNa, UMIYJIbC CUJIbL,
MOMEHT CHJIbl, MEXaHU4YeCKask paboTa U MOLIHOCTb, MOTEHI[MAIbHASI 3HEPT U TeJla, MOIHSATOrO Hal
NOBEPXHOCTBIO 3€MJIM, MOTEHLMaJbHAs JHEPrusi CKAaTOM MNPYXKUHbI, KUHETUUECKAas JHEPrus,
NOJIHAsl MEeXaHUYeCKash SHEPrusi, Mepuod M 4acToTa KojeOaHul, Mmepuoa MaTeMaTH4eCKoro H
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NPY>KUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa,
MOKa3aTeNb MPEJOMIIEHHs CPeNibl), MPU OMHCAHUU MPABUIBHO TPAKTOBaTh (PU3NUECKUH CMBICH
HCITIOJIb3YEMBbIX BEJIMYHMH, WX OOO3HAYeHHs W €OUHHULbl (PU3MYECKUX BEJIMYUH, HAXOIUTh
¢bopMyJibl, CBSI3BIBAKOLINE NAHHYK (U3UYECKYIO BEJIMYHHY C IPYTMMU BEJIMYHMHAMH, CTPOUTH
rpad MKy U3yUYEHHBIX 3aBUCUMOCTEH (PH3NMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tej, (U3UYECKHE SIBJEHUS M TPOLIECCHI, MCMONb3Ysl 3aKOH
COXPaHEHHUs1 SHEPIUH, 3aKOH BCEMHUPHOIO TANOTEHHs, MPUHLMUI CYNEePNO3ULMH CHJI, MPUHLHUI
oTHOocuTeNbHOCTH [anunes, 3axonel HBIOTOHA, 3aKOH COXpaHEHUs HUMIYJIbCa, TEOPEMY O
KMUHETUYECKON dHepruu, 3akoH I'yka, 3akoH bepHyy, 3aKOHbI OTPa>keHUsI U IPEIOMIIEHHUs] CBETA,
dbopMyJly TOHKOH JHH3BI, MJAHETAPHYIO MOZENb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO spa,
3aKOHBI COXPAaHEHMs 3apsifOBOrO M MAacCOBOIO 4MCeNl MpU SIAEPHBIX PEAKLUHUAX, NPU 3TOM
pasJI4aTh CJIOBECHYIO (HOPMYJIHPOBKY 3aKOHA M €r0 MATEMAaTUYECKOE BbIPAKEHHE;

CTPOUTH (PU3HUYECKHE MOIENH peajbHbIX OOBEKTOB, MPOLIECCOB U SIBJIEHHH, BbIICIATh NPU
3TOM CYLIECTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB, MPOLECCOB, SBJIEHUH, MPUMEHSTh
busnyeckue Moaenu it O0ObsCHeHUs: (HPU3MUECKUX MPOLIECCOB U pellieHUsl yueOHbIX 3a1a4;

OOBSICHATh (pU3MUECKHE SIBJICHUS, MPOLIECChl U CBOWCTBA TeJ, B TOM YHCJE B KOHTEKCTE
CUTyallUil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, M peullaTb KauyeCTBEHHbIE 3aJayd, B TOM
qucie Tpedyrolire YHMCIEHHOrO OLIEHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBIBISATh IPUYUHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTMYECKYHK) LIENOYKY PacCy>KOE€HUH U3 2-3 1aroB ¢ OMOPOH Ha M3y4YEHHbIE
CBOMCTBa (PU3MUECKUX SIBJCHUH, PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJH;

YBEPEHHO pellaTh PacyéTHble 3aJayd MO H3y4yaeMbIM TeMaM Kypca (M3HMKH, BbIOMpas
aNeKBaTHYI (U3UYECKYI0 MOAENb, C MCIOJb30BAHMEM 3aKOHOB U (POPMyII, CBSI3BIBAIOLIMX
¢u3nyeckue BENMYMHBI, 3aMUCBIBATh KPATKOE YCJIOBHE U pa3BEPHYTOE pEIIEHHE 3aaau,
BBISIBJISITH HEOCTAIOIIME MM M30BITOYHbIE NaHHbIE, OOOCHOBBIBATH BBHIOOP METONA pelleHHs
3a7a4d, MCMOJIb30BATb CIPABOYHBbIE HAaHHbIE, MPUMEHATb METOABI AHAIU3a PA3MEPHOCTEH,
HCMONIb30BaTh  rpaduyeckre METOAbl  pelleHHs 3aJad, MPOBOAUTb MaTeMaTHUYECKHe
npeoOpa3oBaHKst M PacuéThbl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOrO 3HauYeHUs! GU3N4ECKOM
BEJIMYUHBI U OMNpENeNiTh Pa3MEPHOCTb (PU3MUECKOH BEIMYHHBI, MOJYYEHHOH NPHU pELICHUU
3ajauy,

pacno3HaBaTh NpoOJeMbI, KOTOPbIE MOXKHO PELIUTh IPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIMOCOO pelleHHs, B ONMUCAHUM HCCJIEAOBAHHs PACIO3HABATh
NpoBepsieMOoe MPEeANooxKeHue (runoresy), OLEHUBaTb MPABUIbHOCTb MOpSAKAa NPOBENEHUS
UCCJIEIOBAHUs], UHTEPIPETUPOBATD MOJYUYEHHBIN PE3yJbTaT,

MPOBOAUTD OMBITHI O HAOMOAEHHIO (PU3NYECKUX SBJICHUH WK (PU3HUECKUX CBOWCTB Tel
(u3yueHue BTOpOro 3akoHa HbrOTOHa, 3akOHa COXpaHEHHUs 3HEPIUH, 3aKOHA COXpaHEeHUs
UMITYJIbCA, AeICTBUE 3aKOHA bepHyn 1 BOSHUKHOBEHHE NOABEMHOM CUIIbI KPbLIa, 3aBUCUMOCTh
nepuona kojeOaHUIl NPYXHMHHOTO MAasTHHKAa OT MAacChl rpy3a M KECTKOCTH TMPYXXHHbI H
HE3aBHCUMOCTb OT aMIUIMTYAbl MaJbIX KoJeOaHUH, MpsIMONIMHEHHOE PacIpOCTPAHEHHE CBETa,
pasyioxxeHue Oenoro CBera B CIEKTP, U3yUYEHHE CBOHCTB HM300pa’keHHsl B IJIOCKOM 3epKaje U
CBOWCTB M300pakeHUs1 MpeaMeTa B coOHparolei JTMH3e, HAOM0IeHHEe CIUTOIHbIX U IMHEHYaThIX
CHEKTPOB U3Jy4eHHs1): (HOPMYTHPOBATH NPOBEPSEMOE MPENTONOKEHHE (THIIOTE3Y) O BOZMOXKHBIX
pe3ysibTaTax HaONIOJEHHH, CaMOCTOSTENbHO COOMpaTh YCTAHOBKY M3 H30BITOUHOro Hadopa
00OpyIOBaHUsl, OMMCHIBATH XOA OMNbITa U (OPMYJIHPOBATH BHIBOJBI,
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MPOBOAMTH NMPH HEOOXOOMMOCTH CEPHIO NPSIMBIX U3MEPEHHIL, ONpenessisi CpeHee 3HaUeHHe
M3MepsieMOl BEJMYMHBI M OMpEeAessis TMOrPelIHOCTh Pe3yJIbTATOB MPSMbIX H3MEpeHHil,
00OCHOBBIBaTh BBIOOP CIOCO0a U3MepeHHs (M3MEPUTEIHLHOrO NMPUOOopa);

MPOBOAMTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEJTMUUH (CPEeqHsst CKOPOCTh U YCKOPEHHE
TeJa NPU PABHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE CBOOOIHOTO MaieHus, XXECTKOCTb MPYKHHBI,
K03 PUIMEHT TpEeHUs CKOJIbXKEHUS, MeXaHWueckas padoTa U MOIIHOCTb, 4acTOTa U MEPHONI
KoseOaHUI MaTEMAaTUYECKOTrO M MPY>KMHHOTO MAasiTHUKOB, (DOKYCHOE€ pacCTOsiHuE coOuparoLeit
JIMH3BI U €€ ONTHYECKasi CHJIa, PAAMOAKTHBHBIH (POH) C HCIIOJIb30BAHHEM aHAJIOTOBBIX M LIMYPOBBIX
npubOpPOB: 0OOCHOBBIBATH BHIOOP METO/IA U3MEPEHMS, INIAHUPOBATh U3MEPEHUS1, CAMOCTOSTEIbHO
coOMpaTh IKCMEPUMEHTANBHYIO YCTAHOBKY, BBIUMCISATH 3HAYEHUE BEMUMHBI U aHAJIM3MPOBAThb
MOJTy4YEHHbIE PE3yJIbTaThl, OLIEHUBAsl NOIPELIHOCTb PE3YJIbTATOB KOCBEHHBIX H3MEPEHUIT;

MPOBOAMTL SKCIEPUMEHTANIbHbIE HCCJIEAOBAHUS 3aBUCUMOCTEH (HU3UUECKUX BEIUYHH
(3aBUCHMMOCTb NMYTH OT BPEMEHM NPH PABHOYCKOPEHHOM IBHXXEHHMU 0€3 HadajbHOH CKOPOCTH,
3aBHCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHsI OT CHJIbl HOPMAJIbHOIO JaBJIEHHs], Nepruoaa KoneOaHuin
MaTEeMaTUYeCKOro MasTHHKa OT IUIMHBI HUTH, ONpEIesieHHe YCKOPEHHUs CBOOOMHOro NMafeHusl,
MCCIeIOBAHHE M3MEHEHUs BEJMUMHbI U HAIMpPaBJIeHUs WHIYKLHOHHOIO TOKA, 3aBUCUMOCTb yrja
OTpa’keHHsl CBETa OT yIJla MajeHHs, yrjia NpeJoMJIeHHs OT yrjla MajeHus CBETOBOrO JIyya,
MCCIIEIOBAHUE TPEKOB: U3MEPEHHE SHEPTHH YaCTHULbI [0 TOPMO3HOMY NyTH (110 doTorpadpusm)):
COBMECTHO C yuuTeneM (HOpMyJHpPOBATh 33aJadyy M THIOTE3y HUCCIEAOBaHUS, CAMOCTOSTEIbHO
TUIAHUPOBATh MCCJIENOBAHUE, CAMOCTOSTENBHO COOMpAaTh 3KCIEPHUMEHTANIbHYIO YCTaHOBKY,
MPENCTaBATh MOJyYeHHble 3aBUCUMOCTH (U3MYECKUX BEJMYMH B BHAE TaOAML U rpaduKoB,
OLIGHUBATh MOTPELIHOCTH, 1€JaTh BbIBOABI 110 PE3yJIbTATAM HUCCIIEIOBAHMUS;

coOroaaTh mpasuia O€30MacHOro Tpyaa npu padbote ¢ 1ad00paTOpHBIM 0OOPYIOBAHHEM,

XapaKTepU30BaTh NPUHIMIbBI IEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX IMPOLIECCOB C OMOPOH Ha MX OMHMCaHHUS (B TOM YHCIE: CIHIOMETp, NaTYUKH
MOJIOXKEHHUS, PACCTOSIHMS M YCKOPEHHUS, pakKeTa, 3XOJIOT, OuYKM, Nepuckor, ¢oroanmnapar,
MHKPOCKOII, TEJECKOI, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOI, HO3MMETP, Kamepa Buibcona),
HCTIONIB3Ysl 3HaHMA O CBOMCTBaX (U3MUECKUX sIBIEHMH W HeoOXoauMmble (U3HUECKHe
3aKOHOMEPHOCTH, MCIOJb30BaTh CXE€Mbl M CXEMaTU4YHble PUCYHKH H3YHEHHBIX TEXHHYECKHX
YCTPOKMCTB, U3MEPHUTEIbHBIX NMPHOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPH PELICHUH y4eOHO-
MPAKTHYECKUX 3a7ay, ONTUYECKHE CXEMbI U MOCTPOeHHUs N300pakeHHH B MJIOCKOM 3epKaje u
coOuparolei JIMH3E,

NPUBOAUTH MPUMepPbl  (HAXOOUTh HMHOpPMALMIO O MpPUMeEpax) MPAKTHUYECKOro
MCIIOJIb30BaHUsl (PU3HMUECKUX 3HAHUH B MOBCEIHEBHOH XM3HM 11 obecredeHus: 6e30nacHOCTH
npu oOpalieHMu C MpudOpaMH W TEXHHYECKHMMH YCTPOHCTBAMH, COXPAHEHHs 3I0pOBbsl U
COOJIIOIEHHST HOPM 3KOJIOTMYECKOr o MOBEACHHUS B OKPY XKarolleH cpene;

OCYLIECTBISATh MOUCK HH(popmaumn ¢usuueckoro coxepxanus B HHTepHere,
CaMOCTOSITENIbHO POPMYJIHPYsl OUCKOBBIN 3aMPOC, HAXOAUTb MYTH ONPeAeIeHHs] JOCTOBEPHOCTH
MOJy4eHHOH HHHOPMALIUK HA OCHOBE UMEIOLLMXCSI 3HAHUN U JONOJHUTEIbHBIX UCTOYHHKOB;

MCIIOJIb30BaTh NPU BBINOJHEHUH Y4YeOHBbIX 3aJaHUil HayYyHO-MOMYJISPHYIO JIUTEPATypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BianeThb
npuémMaMud KOHCIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi HMHPOPMALMK M3 OAHOH 3HAKOBOMH
CUCTEMbI B IPYTYIO;
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co3nmaBaTh COOCTBEHHbIE MMCbMEHHBIE H YCTHbIE COOOINEHHUs] HA OCHOBE MH(pOpmaLuu 3
HECKOJIbKMX HCTOYHUKOB (DU3UYECKOrO COAEpXaHUs, NMYOJMYHO NPEACTaBISITh Pe3yJbTaThl
NPOEKTHOW WM MCCIENOBATEeNbCKON [EATENIbHOCTH NPU 3TOM TIPAMOTHO MCHOJB30BATh
M3YYEHHbII MOHSATHIHBINA annapaTt U3y4aeMoro paszaena (GU3MKH U CONPOBOXKIATh BBICTYIUIEHUE
npe3eHTauuei ¢ y4éToM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

Ne

n/n

HaumeHoBaHHe pa3aesioB M TeM NPOrpaMmbl

KosnuecTBO 4acos

Bcero

KoHTposbHbIe
padoThI

IIpakTH4eckue
padoThI

daekTpoHHbIe (LM(PPOBbHIE)
o0pa3oBaTejbHbIe pecypchl

Pa3nen 1. ®u3uka 1 e€ poJib B NO3HAHHH OKPYKAIOLIEr0 MHPA

dusuka. UnxeHeps! Ovavinero

1.1 | ®usuka — Hayka o npupone 2 bubnunoreka [IOK
https://m.edsoo.ru/7f416194
®dusuka. MxeHeps! OvayIinero

1.2 | duzuyeckue BeJIUUYNHBI 4 3 bubnuoreka IIOK
https://m.edsoo.r/7f416194
®dusuka. MmkeHeps! Ovayinero

1.3 | EcrecTBeHHO-Hay4HbI METOA MO3HAHUS 2 1 bubnuoreka LIOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 8

Pa3nean 2. IlepsoHauasibHbIE CBeleHHs] 0 CTPOEHHH BeleCTBA
®usuka. MmkeHeps! Ovayinero

2.1 | CtpoeHue BemecTBa 2 1 bubaunoreka [JOK
https://m.edsoo.ru/7f416194
®dusuka. MkeHeps! Ovavinero

2.2 | JIBu>KEHHE U B3aUMOJICNCTBHE YACTHI] BEIECTBA 4 2 bubaunoreka [IOK
https://m.edsoo.ru/7f416194
®usuka. MkeHeps! OvayIinero

2.3 | ArperarHble COCTOSIHUS BELIECTBA 1 bubnunorexa [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 7
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Pa3pgean 3. iBHKeHHEe U B3aMMOEHCTBHE TeJl

dusuka. UnxeHeps! Ovavinero

3.1 MexaHu4eckoe NBHXKEHHE 10 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
®usuka. MkeHeps! Ovayvinero

3.2 | UHepuus, macca, MIOTHOCTD 9 bubaunoreka LIOK
https://m.edsoo.r/7f416194
®usuka. MkeHeps! OvayIinero

3.3 | Cuna. Bunsl cuu. 15 bubnuoreka IIOK
https://m.edsoo.r/7f416194

Hroro no pazneny 34

Pa3znen 4. [laBjieHne TBEPAbIX TeJl, )KMAKOCTEH U ra3oB

. ®dusuxa. UmxeHeps! Oyayiero

41 Hasnenue. [lepenava naBaeHust TBEpObIMU 5 Butmorexa LIOK

TCNaMH, JHHUAKQCTAMH U Tasamu https://m.edsoo.r/7f416194
®usuka. MkeHeps! OvayIinero

4.2 | JlaBiaeHUE XUOKOCTH 6 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
®dusuka. MkeHeps! Ovayvinero

4.3 | ATMocdepHOe naBieHue 5 bubnunorexa [IOK
https://m.edsoo.ru/7f416194

. . ®usuka. MkeHeps! Ovayinero

44 JleficTBHE XUOKOCTH U ra3a Ha MOrpy>KEHHOE B 12 BuGmiorexa LIOK

FHX TEI0 https://m edsoo.ru/7f416194

Hroro no pazneny 28

Pazgen S. PaGoTa 1 MomHOCTB. DHeprus
®dusuka. MkeHeps! Ovavinero

5.1 | Pabora 1 MOLIHOCTb 6 bubaunoreka LIOK

https://m.edsoo.ru/7f416194
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dusuka. UnxeHeps! Ovavinero

5.2 | IIpocTeie MEXaHU3MBI 8 2 bubnuorexa LIOK
https://m.edsoo.ru/7f416194
®dusuka. MkeHeps! Ovayinero

5.3 | MexaHu4eckas dHeprus 5 1 1 bubnuorexa [LIOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 19

Pazgen 6. loBTopuTebHO-000011a01MIT MOAYJIb

6.1 | IToBropuTenbHO-0000IAK0IUE MOYIb 6 ®uzuka. UkeHeps! Gvavinero

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 4 23

8 KIIACC

KonunuyecTrBo yacos
Ne n/n HaumenoBaHue pa3aesioB U Tem Kontpoabhbie | IIpakTuueckue JnekTpoHHbIe (HU(POBDLIE)
NporpamMmbli Beero padoThI padoThI o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. TensioBbie siBJIEHUSA

®dusuka. MHxeHepbl OVAVIIETro
1.1 CTtpoeHue u cBOICTBa BellecTBa 6 bu6nuoreka [LIOK

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

®dusuka. MuxeHepb! OvAVIIEro

1.2 Tennosble mpouecchb 33 1 6.5 bubnuorexa LIOK

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

Hroro no pazneny 39
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Pa3nen 2. JaexkTpuyecKkue ¥ MATHUTHbIE SIBJICHUS

DneKTpUUecKHe 3apsiabl. 3apsHKeHHbIE Tena U

dusuka. MwxeHeps! Ovavinero

2.1 . 9 1 bu6aunoreka LIOK
HX B3AUMONCHCTBHIA https://m.edsoo.ru/7f4181ce

®dusuka. MnxeHepsbl OvayIIero

2.2 [1OCTOSIHHBIN 3JIEKTPUYECKUH TOK 31 10 bubaunoreka [JOK
https://m.edsoo.ru/7f4181ce
®dusuka. MHxeHepbl OvayINero

2.3 MarHuTHbIE SIBJIEHUS 11 4 bu6aunoreka LIOK
https://m.edsoo.ru/7f4181ce
®dusuka. MuxeHepbl OVAVIIETro

2.4 DJIeKTPOMArHUTHast MHAY KIS 7 1 bubaunoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny 58

Pazgen 3. [loBTopuTenbHO-000011a 01U MOAYJIb

3.1 [ToBTOpUTENIBHO-0000IAIO U MOZTYJIb 5 duzuka. Umxenepst Gvavinero

Hroro no pazneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5
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9 KJIACC

HaumenoBaHue pa3aesioB u Tem

KoauuecTrBo uacos

Ne n/n Koutpoabhbie | [IpakTuueckue | IJIEKTPOHHbIE (UH(DPOBbIE)
NMporpaMmal Bcero
padoThI padoThI o0pa3oBaTejibHbIE pecypchl
Paznen 1. MexaHu4yeckKHe sIBJEHHSA
MexaHHUYECKOE OBUXKEHUE U CITIOCOOBI €ro Drusia. Hiiere pos 63 13 mero
11 A 30 | 4 Bubauorexa LIOK
OrHCaHUA https://m.edsoo.ru/7f4 1a4a6
dusuka. MwxeHeps! Ovavinero
1.2 BzaumoneiicTBue Ten 18 4 bubaunorexa LIOK
https://m.edsoo.ru/7f4 1a4a6
bubnuoreka IIOK
1.3 3aKOHbI COXpaHe 15 1 2
KOHBI COXpaHCHHA https://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 63
Pa3zgen 2. MexaHn4yecKHe K0J1€0AHUSI H BOJIHBI
dusuka. MxeHeps! Ovavinero
2.1 MexaHudeckue KojaedaHus 8 35 bubaunoreka LIOK
https://m.edsoo.ru/7f4 1a4a6
dusuka. MiwxeHeps! Ovavinero
22 MexaHuueckye BOJHBI. 3BYK. 10 3 bubnuorexa [LIOK
https://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 18

Pazgen 3. Di1ekTpoMarHuTHoe MoJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI

3.1

DJIEKTPOMArHUTHOE MOJIE U
SJIEKTPOMATrHUTHBIE BOJITHbI

dusuka. MmwxeHeps! Ovavinero
bu6aunoreka LIOK
https://m.edsoo.ru/7f4 1a4a6

Hroro no pazneny

35


https://physics-engineers.ru/
https://m.edsoo.ru/7f41a4a6
https://physics-engineers.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://physics-engineers.ru/
https://m.edsoo.ru/7f41a4a6
https://physics-engineers.ru/
https://m.edsoo.ru/7f41a4a6
https://physics-engineers.ru/
https://m.edsoo.ru/7f41a4a6

Paznen 4. CBeToBbIe ABJICHUS

dusuka. MwxeHeps! Ovavinero

4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA. 8 bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6
®dusuka. UmxeHeps! Oyayiero

42 JIuH3bI U OoNTUYECKUE TPUOOPHI. 6 bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6
®dusuka. UmxeHeps! Oyayimero

43 PaznoskeHue Oenoro ceera B CEKTP. 2 bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 16

Pa3nen S. KBantoBbie siBjieHUs
®duszuka. UmxeHeps! Oyayimero

5.1 Hcnyckanue v norioueHue CBeTa aToMOM. 4 bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6
®duszuka. UmkeHeps! Oyayiero

52 CtpoeHue aTOMHOrO sizpa. 5 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6
®dusuka. UmkeHeps! Oyayiero

53 AnepHble peakLuu. 7 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 16

Pazgen 6. [loBTOopuTeIbHO-000011a0MIT MOAYJIb

6.1 MexaHuueckue siBjieHHs (IOBTOPUTENbHO- 6 ®usuka. UmkeHepsr 6y ayiero

' 00o0maruuit MonyJib)
6.2 TennoBeie siBNeHUs (TOBTOPUTENIBHO- 3 ®usuka. UmkeHeps! 6yayiuero

o0o0maroLuii MOy Jib)
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aﬂeKTpOMaI“HI/ITHbIe SIBJICHUA

dusuka. MiwxeHeps! Ovavinero

6.3 . 3 1
(moBTOpUTENHLHO-00001IAKO LN MOYJIb)
6.4 CgeToBbIe siBlIeHUs (TOBTOPUTEIBHO- i . ®usuka. UmkeHeps! Oyayiero
o0o0maroLuii MOy Jib)
®dusuka. UmkeHeps! Oyayiero
6.5 [ToBTOpHUTENBHO-0000IAO LN MO JIb. 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YHACOB I10 TTIPOTPAMME 136 26.5
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IHOYPOYHOE INTAHUPOBAHMUE 7 KJIACC

Koaunuyectso yacos

Ne lara
Tema ypoka KouTtposbhbie | [IpakTuueckue DJIeKTpPOHHbIE L (pOBbIe
n/n Bcero U3yYeHHUs
padoThI padoThI o0pa3oBareJibHble pecypchbl
Paznen 1. ®u3zuka u eé poJib B NO3HAHUH g
OKpY’Kalolero Mupa
Pa3nen 1.1. ®u3zuka — Hayka o npupoae 2
1 ®du3uka — Hayka o npupoze. ABjaeHus Npupoabl. 1 02.09.26 Dusuka. Vinienepe! GvavVIIEro
®dusuka. UmkeHeps! Oyaymero
5 dusnueckue sIBJICHUsI. JHAKOMCHIBO ¢ OCHOBHbIMU 1 04.09 26
npogheccuamu, céA3aHHbIMU C PUSUKOIL o
Paznen 1.2. ®usnueckue BeJIMUHHDbI 4
3 Ouzuyeckue BeuYnHbl. PasmepHocTs. Pusnueckue i 05.09.26 ®usuka. UmxeHeps! 6vavinero
npudopel. ITorpemrHocTy MpH NpsIMbIX U3MEPEHUSX. o
4 Ypoxk-uccnenosanue "M3mepenue TMHEHHbIX pa3MepoB i . 00.00 26 dusuka. Umwkenepst Gvavinero
TEJ U POMEXYTKOB BpEMeHH". o
5 JlabopaTtopHas padora "M3mepeHue oObéMa JKUIKOCTH U i . 16.09 26 dusuka. MkeHepsl GvaAVIIETO
TBEPIOro Tena". e
6 JlabopaTtopHas pabora "OnpeneneHue pa3MepoB MajIbIx i . 18.00 26 ®usuka. UmxeHeps! 6vavinero
Tea. Meron psanos". o
Pa3nen 1.3. EcTrecTBeHHO-HAY4YHBIil METOA MO3HAHHUSA 2
®Duzuka. UmwxeHeps! Ovavinero
MeTtonbl HayuHOro no3Hanus. Onucanue GpU3NIECKUX
7 eri ¢ N 1 19.09.26 | bubnuorexa IIOK
SIBIEHUH C MOMOLIBIO MOZETE.
https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue «IIposepka zunome3ssi: oarvHocmp
8 1 1 23.09.26 | ®uszuka. UmkeHepsl Ovavinero

noiéma mapuka, nyui€eHHo2co 2Opu30HmaibHo, mem
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0onbume, uem donvuie gsicoma nycka». I'oe amo moosrcem
Obimo ucnoavzosano?

Pa3nean 2. IlepBoHayanbHbIe CBEAeHHS O CTPOCHHH
BelllecTBa

Pa3nen 2.1. CtpoeHue BemecTBa

Crpoenue BewecTsa. OnbIThI, JOKa3bIBAIOLINE

dusuka. MixeHepsl Ovavinero

9 25.09.26 | bubnuorexka IJOK
HCKPETHOE CTPOEHHUE BELIECTBA.
FIMCKP P H https://m.edsoo.ru/ff09fe0a
JlabopaTtopHas pabora "OueHka nuamerpa aToma
10 patopHai p P o 26.09.26 | ®usuka. Umxenepsr Oyayiero
METOJIOM PsiioB (C ucnosnb3oBaHueM (ororpaduii)”.
Pa3aen 2.2. /IBU:KeHHE H B3aMMOJAeHCTBHE YACTHII 30.09.26
®dusuka. MuxeHepbl OvaVIIEro
BellecTBa
Ypok-uccnenosanue "Habnronenue tennosoro
11 | pacumpenus razos. OnbIThl 1O OOHAPYXKEHUIO NEHCTBUS 02.10.26 | dusuxa. MmkeHeps! Oyayuero
CHJI MOJIEKYJIIPHOTO MPUTSIKEHUS" .
it CHIE Hac emectsa. Tuddysis. BpoyHOBCKoe ®dusuka. MuxeHepbl OVAVIIEro
BIJKEHHE 4acTHll BemecTsa. Jlu sl HOBCK
12 y3ui. bpoy 03.10.26 | BuGmuorexa LIOK
BUDKEHUE.
A https://m.edsoo.ru/ff0a013¢
Ypoxk-uccnenopanue "HabmoneHue u oObsicHeHUE
13 P " 07.10.26 | dusuka. Umxeneper Oy aymero
OpOYHOBCKOro NBMXKEHUS U quddy3un".
®usuka. MnxeHeps! OvayINero
B3aumopeiicTBue yacTHI] BELIECTBA: MPUTSXKEHUE U
14 p 09.10.26 Bbubnuoreka L[OK

OTTAJIKUBAHUE.

https://m.edsoo.ru/ff0a0378

Pa3nen 2.3. ArperaTHble COCTOSIHHMS BeLECTBA
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ArperaTHble cocTOsIHUS BetiecTBa. OCOOEHHOCTH

dusuka. MiwxkeHeps! Ovavinero

bu6aunoreka LIOK

15 . 1 10.10.26
arperaTHbIX COCTOSIHUH BOIBIL. https://m.edsoo.ru/ff0a0378
Paznen 3. /IBu:keHHe U B3aMMOAEHCTBHE TeJl 34
Pa3zgen 3.1. Mexanuyeckoe ABH:KeHHE 10
Mexanuueckoe aBuwxkeHue. [1yTb, Tpaexkropus Do et i o mere
16 +YTR, TPAckTOpHA, 1 14.10.26 | Bubmnorexa LIOK
MIEPEMEILICHHE. https://m.edsoo.ru/ff0a05¢c6
®dusuka. MnkeHeps! OvayINero
17 | PaBHOMepHOe U HepaBHOMepPHOE JBHkeHHE. CKOPOCTb. 1 16.10.26 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a05¢6
HaxoxxneHue ckopocTH, MyTH U BPEMEHH MPH —
18 A pocTH, myTH H B P 1 17.10.26 | Bubmmorexa LIOK
PAaBHOMEPHOM MPSIMOJIMHEHHOM JIBHXKEHHH. hitps.//m.cdsoo.ru/f0a079%
JIab 6ora "O
19 aboparopHast pabota :Ipenenemde CKOpOCTH 1 211026
PaBHOMEPHOI'O IBIKEHUS "
®dusuka. MnxeHepsb! OvayIIero
20 | I'paduku npsIMOJMHENHOIO PaBHOMEPHOIO JBUKEHHUSI. 1 23.10.26 bubnnorexa LIOK
https://m.edsoo.ru/ff0a0ac4
®dusuka. MHxeHepbl OvayIIEero
21 | Pewenue 3agau no teme "Pacuer cpenHeit ckopoctu”. 1 24.1026 | Bubmnorexa LIOK
https://m.edsoo.ru/ff0a0ac4
JlabopatopHas padora "OnpeneneHue cpeaHeit CKOpocTU
22 | CKOJbXEHHs Opycka MM LIapHKa 10 HAKJIOHHOM 1 06.11.26 | pysuca. Hmxeneps! OyayIuero

ILJIOCKOCTH"
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OTtHocuTenbHOCTD ABMKeHUs. ClokeHne ckopocTel npu

dusuka. MiwxeHeps! Ovavinero

23 | mapauienbHOM ABIKeHUU. Peuwtenue 3adau ¢ 07.11.26
MEeXHUYECKUM COOePHCAHUEM.
24 [Tonyyenue u aHanu3 rpadMKOB 3aBUCUMOCTH NIYTH U 111126 Dusuka. Mmwxenepsl Oyaymiero
CKOPOCTH JIBHXKEHHS OT BPEMEHHU.
Peenue rpaduyeckux 3anay rno reme "MexaHHKa. dusuka. Umkenepst Oyayinero
25 | PaBHOMepHOE NpsIMONIMHENHHOE NBHXKEHHUE". 13.11.26
Pa3zpen 3.2. UHepuusi, macca, NJ10THOCTD.
®Duzuka. Umwxeneps! Oyayinero
26 | SIBneHue uHepLMH. 3aKOH UHEPLMH. 14.11.26 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a0c10
B3aumoneiicTBue Ten Kak NpUUHHA U3MEHEHHS! CKOPOCTH. dusunka. Mmxenepsr Oyayiuero
27 | Macca Tena kak Mepa UHEpTHOCTH TeJa Mpu 18.11.26
NOCTYIaTeIbHOM ABHXEHUU
)8 Ypok-uccnenosanue "CpaBHeHHe Macc 10 0.11.26 dusuka. Umwxenepst Gyayiero
B3aUMOJIEHCTBUIO Te" o
IInotHoCTh BewecTsa. [IoBepxHOCTHAS U TMHEHHas e
29 21.11.26 | bubauoreka LIOK
HHIOTHOCTD. https://m.edsoo.ru/ff0a0fee
30 Hg@opaTopHaﬂ"pa60Ta "OnpeneneHue MmIOTHOCTU 251126 | drsmca. Vibkonens v aviero
TBEPAOrO Tena
Peenue 3anau no teme "Macca Tena. I110THOCTb Drisa, Mnsenopm Sxmerg
31 " 27.11.26 | bubnuorexa LIOK
petiectsa https://m.edsoo.ru/ff0al23c
Cwmecu u cninaBbl. Peutenue 3a0au ¢ mexuuieckum dusuka. Umkenepst Gyvayinero
32 | codepycanuem. 3HaKomMcmeo ¢ npogheccueil mexnoio0za 28.11.26

HepmMAHON NPOMbLULIEHHOCHU.
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[TonroroBka k KOHTPOJILHOH paboTe no Teme "du3nka —

dusuka. MwxeHeps! Ovavinero

33 | Hayka o nmpupoze. [lepBoHauanbHble CBeeHUs 00 aTOMHO- 1 01.12.26
MOJIEKYJIIPHOM CTPOEHHUH BelecTBa. MexaHuka".
KonrtponrHas padora no reme "®@u3uka — Hayka o
34 | mpupone. [lepBoHauyanbHbIe CBENEHUSI OO aTOMHO- 1 04.12.26 | dusuxa. MmkeHeps! Oyayuero
MOJIEKYJISPHOM CTPOEHHUH BelecTBa. MexaHuka".
Pazgen 3.3. Cuaa. Buasbl cua 15
®dusuka. UmkeHeps! Oyayiero
35 | Cuna. SIBaenue TsaroreHusi. Cuiia TSKECTH. 1 05.12.26 | bubauoreka LIOK
https://m.edsoo.ru/ff0al778
Hzo0paxxenue cun. Pelenue 3anay no teme Do Mo e e g
36 "Onpeneenie cbi TKeCTH" 1 09.12.26 | bubmnorexa LIOK
' https://m.edsoo.ru/ff0al502
37 | Cuna ynpyroctu. 3akoH ['yka. 1 11.12.26 | ®uszuka. UmwkeHeps! Ovavinero
®dusuka. UmkeHeps! Oyayimero
38 | Bec tena. U3smepenue cun. JluHaMOMeTp. 1 12.12.26 | bubnuoreka LIOK
https://m.edsoo.ru/ff0al8cc
VYpoxk-uccnenosanue "HabmoneHue usMeHeHHs! CKOPOCTH Disaa Mimieste b v e
39 . " 1 16.12.26 | bubaunoreka LIOK
HPH B3AHMONCHCTBHHI TET https://m.edsoo.ru/ff0al778
40 | Pewenue 3anau no teme "Cuna ynpyroctu. Bec tena" 1 18.12.26 | ®usuka. Umkenepsl 6vaviiero
JlaBoparopHas pabota "OnbIThl, IEMOHCTPUPYIOIIHE
41 | 3aBUCUMOCTb pacTspKeHUs (neopManuu) NpyKUHbI OT 1 19.12.26 | ®uznka. MmwkeHeps! Ovavinero
NPUIIOXKEHHON CHJTBI".
Dusuka. Mmwxenepsl Ovavinero
42 | Cuna TpeHus. 1 23.12.26 | bubnuoreka LIOK

https://m.edsoo.ru/ff0alb9c

42



https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://m.edsoo.ru/ff0a1778
https://physics-engineers.ru/
https://m.edsoo.ru/ff0a1502
https://physics-engineers.ru/
https://physics-engineers.ru/
https://m.edsoo.ru/ff0a18cc
https://physics-engineers.ru/
https://m.edsoo.ru/ff0a1778
https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://m.edsoo.ru/ff0a1b9c

dusuka. MmwxeHeps! Ovavinero

43 | CnoxeHnue cui. PaBHonelcTBYOILIAsA CHJIA. 1 25.12.26 | bubnuoreka LIOK
https://m.edsoo.ru/ff0ala70
Pewenue 3anauy no reme "CroxeHue Cul.
44 | PaBHopelicTBYOLIast cuna". Pewenue 3aoau c 1 26.12.26 bubamorexa LIOK
https://m.edsoo.ru/ff0alde0
MEXHUYECKUM COOePIHCAHUEM.
45 Pewenue ianaq no teme "B3aumopeiictue Ten. Cumel B 1 13.01.27 | drsmca. Vrsencnm Gy avimoro
MeXaHHUKe".
Pewenue 3anay no reme "Cuna tpenust". Ypok-
46 | uccnenoBaHue no teme "HccnenoBaHue 3aBUCUMOCTH 1 15.01.27 | ®usuka. Umkenepst Ovayuiero
CHJIbI TPEHHS OT IIOIIAIU COMPUKOCHOBEHUS" .
JlabopaTtopHas padota "OnbIThl, AEMOHCTPUPYIOILHE
47 | 33BUCHMOCTE CHIIbI TPEHIA CKOMBKEHHA OT CHIbI 1 16.01.27 bubnunoreka [JOK
JaBJICHUs] U XapaKTepa CONMPUKACAIOLINXCS https://m.edsoo.ru/ff0alcc8
noBepxHocTei".
Pewenue 3anauy no reme "B3aumopeiictsue ten. Cumel B dusuka. MUmxeHepst Oyayinero
48 | mexanuke". Pemenue 3a0au ¢ mexnuueckum 1 21.01.27
cooepicanuem.
49 | KonTponbHas pabora o teme "B3aumoneiictsue ten" 1 23.01,27 | Lusuka. Mikerepet Ovaviiero
Pa3zpen 4. [laBjieHue TBEpPAbIX TeJl, :KMAKOCTEH M ra3oB 28
Pa3nean 4.1. {aBaenue. Ilepenaua naBjieHus1 TBEPAbIMH 5
TeJIAMH, )KUAKOCTAMH U razamMmu
®dusuka. UmxeHeps! Oyayiero
50 | JaBneHue TBEPABIX TeN 1 24.01.27 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a20a6
Ypoxk-3kcnepumeHT "CrnocoObl onpeneaeHus qaBaeHus ®usuka. MmxeHepsr 6vavinero
51 | tBepnoro tena". Pewienue 3a0a4 c mexHu4eckum 1 28.01.27 | bubnuoreka LIOK

cooepicanuen.

https://m.edsoo.ru/ff0a20a6
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Ypok-uccnenoBaHue "3aBUCUMOCTb 1aBJICHUs ra3a OT

dusuka. MmwxeHeps! Ovavinero

52 | remneparypsbl". Pemenue 3a0au ¢ mexnuueckum 30.01.27 | bubauoreka IJOK
cooepirHcanuem. https://m.edsoo.ru/ff0a2376
Odusuka. UmkeHeps! Oyayimero
53 | JlaBneHue >xunkocTed U ra3oB. 3akoH [lackamns 31.01.27 | bubauoreka ITOK
https://m.edsoo.ru/ff0a25b0
[THeBMaTnueckue ycrpoiictea. Pewenue 3a0au c busicg, VixeHepe Oyaymicro
54 04.02.27 | bubauoreka LIOK
HEXHUUCCKIUM COOCPIICANUEN. https://m.edsoo.ru/ff0a3136
Pa3nen 4.2. JlaBjieHHe JKHAKOCTH.
®dusuka. UmkeHeps! Oyayiero
55 | 3aBUCUMOCTb aBJEHUS )KUIKOCTH OT TJTyOHHBI 06.02.27 | bubnuoreka LIOK
https://m.edsoo.mu/ff0a2718
56 I'mnpocraTuyeckuil napanokc. Pemenue 3aoau c 07.02.27 | dusuca. Hrienena Gy avioro
MeXHUYECKUM COOePIHCAHUEM.
®dusuka. UmkeHeps! Oyaymero
57 | Ypok-npoekT "H3ydyeHue cooOIarIuxcst cocy1oB". 11.02.27 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a2970
®dusuka. UmkeHeps! Oyayimero
58 | Ypok-koHpepeHuus "['unpasinueckre MeXaHU3Mbl". 13.02.27 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a3136
Ucnonp3oBaHre BBICOKUX [aBJIEHUH B COBPEMEHHBIX ®usuka. UmxeHeps! 6yayiuero
59 TexHoJorusix. Pewenue 3a0a4w ¢  mexHuueckum 14.00.27
cooeprcanuen. 3nakomcmeo c npohccuamu
mMpancnopmupoeKku Hedhmu u zasa.
60 | Pemenue 3amay no teme "JlaBnenue xuakocTu" 18.02.27 Dusuka. Mikenepet OyavItero

Pa3zpen 4.3. AtmocdepHoe naBiieHue
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dusuka. MwxeHeps! Ovavinero

61 | ATMocdepa 3emMian U NPUYUHBI €€ CYLEeCTBOBAHHUS 1 20.02.27 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a2bSa
Vpok-ncetenopaie "TIpospieHme neiic ®Duzuka. Umwxeneps! Oyayiero
K-HCCJIeZIOBaHU sIBJIEHUE NeHCTBUSA
62 | P 5 A P A 1 21.02.27 | Bubmuoreka LIOK
ATMOCEPHOTO AaBJIeHHA https://m.edsoo.ru/ff0a2bSa
H3mepenue atmochepHoro nasienus. Onbir Toppuyennu. dusuka. Umkenepst Gyayiero
63 | 3aBUCUMOCTb aTMOC(EPHOro AaBJIE€HHUS OT BbICOTHI HaJ 1 25.02.27 | bubanoreka IHIOK
YPOBHEM MOpPsI. https://m.edsoo.ru/ff0a2da8
[TpuGops! st u3MepeHHust aTMOCHEPHOTO AaBJIEHUSI. Dusuka. Mmwxenepsl Oyaymiero
64 | bapomerp-anepoun. ATmochepHoe naBieHHe Ha 1 27.02.27 | bubnuorexa LIOK
Pa3IMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
Pewienue 3a0au c mexuuueckum cooepiucanuem. ®usnka. MmwxeHeps! Oyayiero
65 | Memeoponozusa, 3nakomcmeo ¢ npogeccueit 1 28.02.27 | bubnuoreka [IOK
Memeoponoza. https://m.edsoo.ru/ff0a2fc4
Paznen 4.2. /lelicTBue sKUAKOCTH U ra3a Ha 12
NMOrpyx€éHHOe B HUX TeJI0
®Duzuka. Umxenepr! Oyayiuero
66 | BeirankuBaromas cuia. 3akoH Apxumena. 1 04.03.27 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a3276
67 | Pewenue 3anau no teme "3akoH Apxumena” 1 06.03.27
Ypoxk-uccnenoanue "IKcrnepuMeHTalIbHOE OOHapy KeHHE
68 | P A P PYsREHHE | 07.03.27 | Gusmka. Urbkereps: 6yaviuero
NEeNCTBUS )KUIAKOCTH U ra3a Ha MOrpy>k€HHOE B HUX TeJO
JlaboparopHas pabota "OmnpeneneHue BbITaIKUBAOLIEH
69 patopriaz pabora “LTpel HE 11.03.27 | ®usnxa. Urokereps: 6yayvuero
CHJIBI, IEHCTBYIOILEH Ha TeJO, MOrPy>KEHHOE B XKUIKOCTh
IInaBanue ten. Peutenue 3a0au c mexnuueckum
70 1 13.03.27 | ®usuka. UmxeHeps! Oyayiuero

cooepicanuen.
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JlaboparopHas pabota "HcciaenoBanue 3aBUCMMOCTH Beca

bu6aunorexa LIOK

71 Tena"B BOJIe OT 00beMa MOrpyKEHHOM B )KUAKOCTh YaCTH 1 14.03.27 hitps-//m.cdsoo.ru/ff0a35 14
Tena
72 | Bosnyxomnasanue. [InaBanue cynos. 1 18.03.26 ®uzuka. Umwxenepst Oyayinero
7 Pewenue 3anauy no reme "3akoH Apxumena. Y cioBust 1 20.03.26 | bubnuoreka IIOK
raBaHus Ten" https://m.edsoo.ru/ff0a3654
Peinenue 3agay no teme "JlelcTBHE XKUAKOCTH U ra3a Ha 21.03.26
74 | norpy>xeHHoe B HUX Teno". Pewenue 3a0au ¢ 1 ®usnka. MmwxeHepsr Oyayiero
MEeXHUYECKUM COOePIHCAHUEM.
75 Ypoxk-npoekt «Koncmpyuposanue apeomempa uiu 1 01.04.27 ®usuka. Umwxeneprr Oy ayiero
J100KU U onpeoeleHue zpy30n00bEMHOCHU )
76 ITonroroBka k KOHTpOJbHOMN padote no Teme "JlaBneHue i 03.04.27 ®usuka. MwkeHepsl Oyayiero
TBEPIBIX TEJI, XKUIKOCTEH U ra3o" o
77 KOHTpOHbIjaH pa6ota no Teme "JlaBneHue TBEpABIX Tell, 1 04.03.97
KUIKOCTEN U razoB
Pazgen S. PaGoTta u MomHOCTb. DHeprust 19
Pazgea S.1. PaGoTa u MoLIHOCTD
®Duzuka. Umwxenepr! Oyayiero
78 | MexaHuueckast pabora. 1 08.04.27 | bubanorexa LIOK
https://m.edsoo.ru/ff0a3{82
10.04.27 | ®usuka. Umkenepol Oyvayinero
79 | MOUIHOCTb. 1 bu6aunoreka LIOK
https://m.edsoo.ru/ff0a3{82
80 | Pemenue 3anau Ha onpeneseHue padoThl U MOLITHOCTH. 1 11.04.27
81 | PaboTa cuibl TSXKECTU M CUJIBI TPEHHUS. 1 15.04,27 | Dusuxa. MixeHepel Ovavimero
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Pewenue 3anay o reme "Pabora CuJibl TSXKECTU U CUJIBI

dusuka. MiwxeHeps! Ovavinero

82 | Tpenus" Peutenue 3a0a4 ¢ mexHuvecKkum 17.04.27
cooepicanuen.
%3 YpOK-I/ICC.J.Ie,HOBaHI/Ie "Pacq'r;e'T MOIIIHOCTH, Pa3BUBAEMOI 18.0427 | dusica. Miencps Gy avimero
NpU NOABEME M0 JIECTHULE
Pa3zpen S.2. IlpocThie MeXaHU3MbI
®dusuka. UmxeHeps! Oyayimero
84 | IIpocTble MEXaHU3MBI. 22.04.27 | bubanoreka LIOK
https://m.edsoo.ru/ff0a478¢
®dusuka. UmxeHeps! Oyayimero
85 | MomeHT cuinbl. IIpaBuiao MOMEHTOB. 24.04.27 | bubanoreka LIOK
https://m.edsoo.ru/ff0a48a6
86 JlabopaTtopHas padora "HM3yueHue npaBuia pbryara s 250497
MOJBM)KHOTO U HETIOABUXKHOTO OJIOKOB" '
®dusuka. UmxeHeps! Oyayiero
87 | "3on0TO€E NnpaBuiI0" MEXaHUKH. 29.04.27 | bubanoreka IHIOK
https://m.edsoo.ru/ff0a4c48
Ypok-nipoekt «lIpoexmuposanue noiucnacmos c dusuka. UmxeHeps! 6y ayiuero
88 | 3a0annvimu napamempamuy. Pewenue 3a0au c 30.04.27
MexXHUYECKUM COOePIHCAHUEM.
Ypok-koHbepenuus «/Ipocmeie mexanuzmol é Hvimy, dusuka. UmxeHeps! 6yayiuero
89 | mexHnuke, sncusvix opzanuzmax» Koncmpykmop — 01.05.27
co30ameJtb HOBbLX YCMPOUCME U NPUDOOPOS.
KoadduuueHT nonesHoro neicTBusi poCTbIX duzuka. UmxeHepst Gyayuero
90 | mexanusmoB. Peutenue 3a0a4 ¢ mexHuveckum 02.05.27
cooepircanuem.
o1 JlabopartopHas padora "Onpenenenue KI1/] nogsuxHOro 06.05.27 | dusiica Hseneps Gvaviero

U HENOABUXKHOIO OJIOKOB"
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Pa3nen 5.3. Mexanudeckasi 3Heprus

MexaHu4eckas OHEPIus. KuHeTnueckast U moTeHUMabHAs

duzuka. MmwxeHeps! Ovavinero

92 5 1 07.05.27 | bubnuoreka [IOK
H
eprus https://m.edsoo.ru/ff0a4252
08.05.27 | ®uzuka. MmxeHeps! Oyvaymero
93 | 3aKOH COXpaHEHHUs MEXAHUYECKON IHEPTHUH. 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0a4360
Y pOoK-3KCNEPUMEHT "DKCNIEPUMEHTAIIbLHOE OTpEeeHHE 13.05.27
94 | U3MEHEHHUs1 KUHETUYECKON U MOTEHLHAIBbHON 3HEPTrun 1 1 ®uszuka. Umxeneps! Oyayiuero
NpU CKaTbIBAHUM TeJa M0 HAKJIOHHOM MJIOCKOCTH".
05 [TonroroBka k KOHTpOJbHOMH padoTe no teme "Pabora u 1 15.05.27 Pusuka. MwkeHeppl Oyayiero
MOIIHOCTb. JHeprus". o
KonrtponrHas padora no reme "Pabora 1 MOLIHOCTb. duzuka. Umxenepst Gyayuero
96 HTP JI'I'>H s paboTa no Tem Ta U MOLI[HOCTb i 16.05.97
DHeprus
Pazgen 6. [loBTopuTenbHo-00001al01HIT MOAYIb 6
97 | Pabora c Texctamu no Teme "MexaHUUYECKOE ABHXKEHUE" . 1 20.05.27 bubsmorexa [TOK
https://m.edsoo.ru/ff0adec6
98 | Pa6ora ¢ TexcTamu ro Teme "CTpoeHue BerecTsa'. 1 22.05.27 | Lusuka. Mkenepe Gvaviero
99 | PaBora ¢ Texctamu no Teme "Cuibl B npupone”. 1 23.05.27 | Dusuxa. MimxeHepsl Svaviero
100 Pabora ¢ Tekctamu o teme "JlaBneHue TBEPABIX Tel, 1 240597 bu6aunorexa LIOK
JKUIKOCTEH U ra3oB". S https://m.edsoo.ru/ff0a4dffe
Pabora ¢ Tekcra o TeMe "JHe ", "IIpocTble duzuka. UmkeHepst Gvavinero
101 T TI:TMI/IH TeM Heprus", "[IpocTsl i 25.05.97
MeXaHU3MbI
Ipakmuueckoe npumenenue huszuueckux 3Hanuil 8 duzuka. Umxenepst Gyvayinero
102 . 1 26.05.27
NOBCEOHEBHOIL HCU3HUL.
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 102 23

IMOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC
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KoauyecTBo yacos

Ne Hdara DJIeKTpPOHHbIEe U (pOBbIe
n/n Tema ypoica Bcero Kontpoaeubie | Hparruecie H3yUYeHUs 00pa3oBaTe/ibHbIE PeCypChl
padoThI pa6oThI
Pa3nen 1. TenuioBble siBJIeHHSA
1.1 CTtpoeHue u cBOICTBa BeLlecTBa 6
OCHOBHbIE MOJIOKEHUST MOJIEKYIAPHO-KMHETUUECKOM b Hrosewepe o e
1 1 02.09.26 | bubnuorexa IIOK
TEOPUHU U UX OMbITHbIE NOATBEPKAECHUS hitps //m.cdsoo r/f0a5256
2 | Macca u pazmep aTOMOB U MOJIEKYJI 1 04.09.26 | ®uszuxa. MUmwxeHepst Ovavinero
3 Monenu TBepAOro, JKHAKOro M ra3000pa3Horo 1 05.09 26 bubnuoreka LIOK
COCTOSIHUH BellecTBa . https://m.edsoo.ru/ff0a540e
Ypok-konbepenuus «Kpucmaniuueckue u
amopuvie mena. I'pagpen. Ionyuenue ®usuka. MmxeHeps! Ovayiero
4 | ucKyccmeeHHbIX AIMA306». SHAKOMCMEO ¢ 1 09.09.26 | bubanoreka LIOK
npogeccuamu kpucmannozpoga, cemmonoza, https://m.edsoo.ru/ff0a5800
cneyuaiucma no RPOU3600CMEY KPUCHA108.
CmauuBanue U kanuuIsipHOCTh. IloBepxHOCTHOE Pirtusa. Moaeneper Or-mero
5 1 16.09.26 | bubnuoteka IIOK
RATERNe https://m.edsoo.ru/ff0a5530
Tennosoe paciuupenue u cxarue. Peuwenue 3aoau c brana Hiissment o
6 1 18.09.26 | bubnuorexka LIOK
IMEXHUHECKUM COOCPHCARUEN. https://m.edsoo.ru/ff0a5a26
1.2 TensioBbIe NpoLECCHI 33
7 | TennoBoe aBuxenue. Temneparypa. 1 19.09.26 | Lusuka. Mivicenepe bvaviero
8 TeMnepatrypHble LIKaJIbI. 1 23.09.26 Dusnia. MKCHEDL! OvAVINEro
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9o |B . SHe CHOCOBLI 66 HAMeHe 25.09.26 | bubnauoreka IIOK
HYTPEHHSISI SHEPTHUSI U CIT bl €€ U3MEHEHUSI
yrp P https://m.edsoo.ru/ff0a5¢c60
bubaunoreka LIOK
10 | Bunsl Terionepenayu. 26.09.26
P https://m.edsoo.ru/ff0a6412
Ypok-koHdpepeHius "Mcnonb3oBaHue TEMIOBBIX 30.09.26 | dusuka. UmxeHeps! Oyayinero
11 | CBOMCTB BELIECTB U MAaTEPUAJIOB B LIEJSX bubaunoreka [JOK
sHeprocoepexeHus ", httos://m.edsoo.ru/ff0a65¢0
bubnuoreka IIOK
12 | KoauuecTBO TemaOThL. Y IeabHas TEIIOEMKOCTb. 02.10.26
https://m.edsoo.ru/ff0a6976
Ypok-uccnenosanue "[IpoBepka runore3bl JMHEHHOM dusuka. UwxeHepsl 6yayiero
13 | 3aBUCMMOCTH IJIMHbI CTOJOMKA KUIKOCTH B 03.10.26 | bubnuorexka IJOK
TEPMOMETPHUUECKOH TpyOke OT Temneparypsl” https://m.edsoo.ru/ff0a7088
YpaBHeHue TerioBoro danaHca. TermnooOMeH u
14 P 07.10.26 | ®usuxa. MuxeHeps! Ovayinero
TerIoBoe paBHoBecHe. 3akoH HproToHa—PuxmaHa.
JlabopaTtopHas pabora "HcciaenoBanue siBjaeHUs
15 | rennooOMeHa mpu CMELIMBAHUHU XOJIOJHON U ropsiyei 09.10.26 bubmorexa [IOK
" P P o https://m.edsoo.ru/ff0a6a98
BOJbI
Pewenue 3ama4 no reme "TemnooOMeH U TEMIOBOE
16 | paBHOBecue" Peutenue 3a0au c mexnu4eckum 10.10.26 | ®usuka. Umwkenepsr Oyayiero
cooepiHcanuem.
JlabopatopHas padora "OnpeneneHue KOJIUYECTBA
17 | TEMIOTHI, MOJYYEHHOrO BOAOM MPHU TEILIOOOMEHE C 14.10.26 Bubmmorera [TOK
> TOTY P .\ o https://m.edsoo.ru/ff0a6bb0
HarpeThIM METAJJIMYECKUM LIJIMHAPOM" .
TTaBeHMe 1 OTBeDIEBaAHIe o ec ®duzuka. MwxeHeps! OyayIiero
JIABJIEHUE U OTBEpJieBaHUE KPUCTAIMYECKUX
18 N P P 16.10.26 | Bubmorexa LIOK
BelleCTB. Y IejIbHAas TEIIOTA IJIaBJIEHUS . .
t a https://m.edsoo.ru/ff0a71d2
Peinenue 3anay no teme "llnaBneHue u oTBepaeBaHUe
19 P 17.10.26 | ®uzuka. UukeHepst Ovavinero

KPUCTAJNIMYECKUX TeT"
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JlabopartopHas padora "OnpenenexHue yaenbHON

bubaunoreka LIOK

20 TEIUIOTHI MJIaBJIEHUS Jbaa" : 21.10.26 https://m.edsoo.ru/ff0a72fe
Ypok-uccnenosanue "CpaBHEHHE TPOLIECCOB
21 | nnaBieHUs KPUCTAIIIMYECKUX TeJ U Pa3MsIrdeHus pu 1 23.10.26 | dusuka. UmxeHeps! Oyaymero
HarpeBaHUH aMOpPQHBIX Ten"
241026 | bubnuoreka IIOK
22 | IlapoobpasoBanue u koHneHcauus. Mcnapenue. httos://m.cdsoo.ru/ff0a740c
Kunenue. Y nenpHas Temaora napooOpa3oBaHusl. dusuxa. Unkeneps! Ovayiiero
23 | 3aBUCHUMOCTb TeMIlepaTypbl KUIMIEHUs OT 06.11.26 | pugnuorexa I[HOK
aTMOC(epHOro NaBJIEHHUS https://m.edsoo.ru/ff0a786¢c
iy Pemenneﬂsanaq no teme "[lapooGpazoBanue u 07.11.26 ®usuka. Umwxeneps Gyayinero
KUIIEHHe
25 Ypok-uccrnenosanue "OObsiCHEHHE 3aBUCUMOCTH ) 111126 ®usuka. UwxeHepsl 6yayiero
TEMIIEpaTypbl KUMIEHUs OT AaBjieHus"
2% HacblenHblil 1 HeHacbILEeHHBIH nap. BaaxHoCThb 13.11.26 duzuka. MmxeHepsr Oyayiero
BO3/yXa
BrnaxHocTb Bo3ayxa u eé usmepenue. Jlaboparopnas dusuka. UxeHepst Ovayinero
27 | pabora "OnpeneneHne OTHOCUTEIbHOH BIAXKHOCTH 0.5 14.11.26 | bubanorexa LIOK
BO3aYyxa" https://m.edsoo.ru/ff0a7628
28 | Pewenue 3anay no teme "BnaxHocTp" 18.11.26 | Dusuia. Miiencpil Ovavinero
Peenue 3anay v aHajau3 CUTyaLU, CBSI3aHHBIX C
29 | sBieHUsIMU UCNapeHusl U KoHAeHcauuu. Peutenue 20.11.26 | dusuka. UmxeHeps! Ovaviuero
3a0a4 ¢ MEeXHUUECKUM COOEPIHCAHUEM.
Dusuxa. Umkeneps! Ovaviiero
30 | DHeprus Tonausa. Y nenbHas TENaoTa CrOpaHus 21.11.26 | bubnuoreka LIOK

https://m.edsoo.ru/ff0a7b5a
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[TpuHUMNBI pabOTHI TEMIOBBIX ABUrateneil. Peuenue

dusuka. UnxeHeps! Ovavinero

31 25.11.26
3a0a4 ¢ MEeXHUHECKUM COOEPHCAHUEM.
32 | Ilaposas TypOuna. J[Buraresnb BHyTPEHHErO CrOPaHHs 27.11.26 | Lusuia. Mivkencepel Ovavinero
®uzuka. Uwkenepsr Ovayiuero
33 | KIIJ] TernioBOro aqBuraTesis. 28.11.26 | bubauoreka ITOK
https://m.edsoo.ru/ff0a7c7c
34 Pemenue 3anau no teme "KIIII TennoBoro apuratens" 01.12.26 bubaunoreka LIOK
Pewienue 3a0au c mexuuueckum cooepiucanuem. o https://m.edsoo.ru/ff0a83f2
Ypok-koHdpepeHuus "TennoBble ABUraTeNd U 3a1UTa Dorusa, Moaenehel O mero
35 oKpysKatoueit cpent” 04.12.26 | bubnuoreka LIOK
https://m.edsoo.ru/ff0a86ac
®uzuka. Uwkenepsr Ovavinero
TennoBble MOTEPH B TEIIIOCETAX. SHAKOMCHIBO €
36 npogpeccuamu: undICeHepP-IHEP2eMUK, 05.12.26
menj10mexHuK, CReyUaIuCcm no 60300H06.11eMbIM o
i
UCMOYHUKAM IHEPZUU.
37 3aKOH COXpaHeHUsl U MpeBpallleHHsi SHEPTUHU B 09.12.26 Dusuxa. Umkeneps! Ovayiiero
MeXaHHUYECKHUX U TEIIOBBIX MpoLeccax o
[TonroroBka Kk KOHTPOJILHOH paboTe 1Mo TeMe duzuka. MmxeHepsr Ovavinero
38 | "Tennosble siBieHus. I3MeHeHue arperaTHbIX 11.12.26
COCTOSIHMH BelecTsa".
KonrtponrHas padora no reme "Tenyosble siBIEHMS. ®usuka. Urwxeneps Gvavinero
39 | M3meHeHue arperaTHbIX COCTOSIHUIN BelecTsa" 12.12.26
Pa3nen 2. DnekTpuuecKkHe U MATHUTHbIE SIBJICHUS
2.1 DnekTpuueckue 3apsaabl. 3apsiKeHHbIe TeJla HX
B3aMMOJeHCTBHE
40 | Dnextpusaums Ten. J[Ba pona 3apsaaoB. 16.12.26 | Lusuia. Miienepsl Ovavinero
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Ypoxk-uccnenosanue "HMccnenoBanue cnocobos

dusuka. UnxeHeps! Ovavinero

41 ) 1 18.12.26
Pa3IMYHBIX BELIECTB HA3JIEKTPU30BbIBATHCS
®dusuxa. UmxeHeps! Oyaviero
42 | BzaumoneicTaue 3apspkeHHbIX Ten. 3akoH Kyona 1 19.12.26 | bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noje. Hanpsok€HHOCTD ®dusuxa. UmxeHeps! Oyayiero
43 | anextpuyeckoro nojs. [Ipunuun cynepnosuuuu 1 23.12.26 | bubnuoreka LIOK
3JIEKTPUUECKUX MOJIEN. https://m.edsoo.ru/ff0a8ala
44 Hocurenu anexkTpuueckux 3apsiioB. JJIeMeHTapHbIN 1 25 1226 ®usnka. Mmxenepw Gy aymero
3apsin. CtpoeHue aToma. o
45 | 3aKOH COXpaHeHHs 3IEeKTPUUECKOrO 3apsia. 1 26.12.26 | Luzuka. Mivienepe Gvaviero
[IpoBONHUKH, TU3JIEKTPUKH U MOJYTPOBOAHHUKU Dusnica, Mitwenepes Gvaviero
46 Pp A ’ A P y g AHIKH. 1 13.01.27 | Bubmorexa LIOK
euLeHUe 3a0ay ¢ MEeXHUYECKUM COOEPHCAHUEM. hitps://m edsoo ru/f0a8ef6
Ypoxk-koHpepe "One 3a OBCEIHEBHOM
47 | YPOK-KOHpEpeHLIA "INEKTPH3ALIA B NOBCEANCBHON 1 15.01.27 | Dusmka. Uikereps Gvaviero
KU3HU
48 Pewenue 3anay no reme "3aK0H COXpaHEHUs 1 16.01.27 bubnuoreka [IOK
3JIEKTPUYECKOoro 3apsaa" o https://m.edsoo.ru/ff0a90cc
2.2 IlocTOSIHHBIH 3JIEKTPUYECKHIT TOK 31 21.01.27
Dnexkrpuyeckuil TOk. UCTOYHHKH 3JI€KTPUYECKOr0 Dusirea, Mot 5 panerg
49 P ' P 1 230127 | Bubmuorexa LIOK
Toka https://m.edsoo.ru/ff0a95a4
Ypok-uccnenosanue "MccnenoBanue nencTaust ®usuka. MwxeHepsl 6vayiero
50 | 31eKTpUYECKOro noJisk Ha MPOBOJHUKH U 1 24.01.27 | bubnuoreka LIOK
OU3JIEKTPUKH" https://m.edsoo.ru/ff0a96b2
®dusuxa. UmxeHeps! Ovayiero
51 | DnexTpuyeckuit TOK B MeTajiax. 1 28.01.27 | bubnuoreka LIOK

https://m.edsoo.ru/ff0a9838
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dusuka. UnxeHeps! Ovavinero

52 | DnexTpUyecKuil TOK B )KUAKOCTAX U raszax 30.01.27 | bubanoreka LIOK
https://m.edsoo.ru/ff0a9838
53 | DnexkTpuueckas Lenb. 31.01.27 | dusuka. MUmwxeneps Ovavinero
bubaunoreka LIOK
54 | Cuna Toka. AMnepMmeTp 04.02.27 hitos //m.cdsoo ru/f0a8bd6
55 | Dnexkrpuueckoe HanpspkeHue. BonbTmeTp. 06.02.27 | ®uzuxa. MmwxeHepsl Ovaviuero
56 JlabopaTtopHas padora "COopka U HUCHbITaHHE 07.02.27 ®uzuka. MkeHeps! Gvavinero
3JIEKTPUUYECKOM LIEMU MOCTOSIHHOTO TOKA" . o
3aBHCUMOCTb CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma rana Hrosseps
57 e — 11.02.27 | bubnuoreka [IOK
https://m.edsoo.ru/ff0a9%14
JlabopaTtopHas padora "HMccnenoBaHue 3aBUCUMOCTH
g | CHJIBI TOKE, POTEKAOLIETO HEPE3 PESHCTOP, OT 13.02.27 bubnunoreka [JOK
Hamnpsi>)K€HUs1 Ha PE3UCTOPE U CONMPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucrtopa".
DNEKTPUUECKOE CONPOTUBIIEHHE. Y IebHOe Driansa Tty o e
59 . 14.02.27 | bubnuoreka ITOK
https://m.edsoo.ru/ff0aa738
60 JlabopatopHas pabora "OnpeneneHue yneabHOro 18.02.27 bubnuoreka [IOK
COMpPOTHUBIIEHUS NPOBOJHUKA" o https://m.edsoo.ru/ff0aa738
61 Pewerne 3ana1 10 Teme "InekTpieckoe 20.02.27 | ®uzuka. UkeHepsl Ovavinero
CONPOTHUBJIEHUE. Y IeIbHOE CONPOTUBIIEHHE"
Pewenne 3anau no teme "3akon Oma". Peutenue Drn I b e
62 3a0a4 ¢ MeXHUYEeCKUM COOePIHCAHUEM. 21.02.27 | budmuorexa LIOK
https://m.edsoo.ru/ff0aa44a
63 [TocnenoBarenbHOE U MapaienbHOE COEUHEHUS 250027 | dusma. Msskenens 6y avmero

MNPOBOAHUKOB.
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JlabopatopHas padora "IIpoBepka npaBuia CIOKEHUS

. bubaunoreka [JOK
64 | HanpsHKEHUH MPU NOCAEA0BAaTEIbHOM COEIUHEHUHU 27.02.27 1
. https://m.edsoo.ru/ff0aaas58
IBYX PE3UCTOPOB
Pewmenue 3anay no reme "IlocnenosarenbHoe U
65 " 28.02.27 | ®usuka. MmwxeHepsr Oyaymero
napaJsuiejlbHoe COeqUHEHHs POBOIHUKOB
66 JlabopaTtopHast pabota "IIpoBepka npaBuia ajsi CUJIbI 04.03.27 bubnuoreka [IOK
TOKA MPU NMapajuieIbHOM COEIMHEHUU Pe3UCTOpOB" o https://m.edsoo.ru/ff0aadle
Odusuxa. UmxeHeps! Oyayiero
Pewenue 3anay Ha npumMeHeHue 3akona Oma st
67 06.03.27 | bubnuoreka LIOK
Pa3IMYHOrO COETUHEHUS TPOBOIHUKOB
https://m.edsoo.ru/ff0aaf8a
68 D/1C u BHYTpeHHEe CONPOTHUBJIEHUE UCTOYHHKA TOKA. 07.03.27 ®uzuka. UkeHeps! Gyavinero
3axoH OMa 1111 MOJTHOM Lienu o
Pewmenue 3anay no reme "JJ1C, BHyTpeHHee ®usuka. Urwxeneps Gyayinero
o | COMPOTHBIIEHHE HCTOUHHUKA TOKA. 3akoH Oma aJist 110397
nojHou uenu". Peutenue 3a0a4 ¢ mexuHuveckum o
cooepoicanuen.
70 JlabopartopHas padora "Onpenenenue I/C u 13.03.27 ®uzuka. MkeHeps! Gyayiero
BHYTPEHHETO CONPOTHBIIEHHUs] HCTOYHUKA TOKA" o
7 IIpasuna Kupxroda. Pewienue 3a0au c mexnuueckum 14.03.27 ®usuka. MmwxeHeps! Oyayiero
cooepiicanuem. o
72 | JlaboparopHas pabota "IIposepka npasun Kupxroga" 18.03.26
Ypok-uccnenosanue "M3yueHne BOJbT-aMIIEPHBIX 20.03.26
73 . ., ®usnka. Mmxeneps Gyayiero
XapaKTePUCTUK HEJIMHEHHBIX 3JIEMEHTOB
03. dusuka. UnxeHepso! Ovavinero
Pabota snekrpuueckoro Toka. MOLIHOCTb 21.03.26 DELOVANIL
74 bubaunoreka LIOK

SNEKTPHUYECKOIo TOKa

https://m.edsoo.ru/ff0ab124
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JlabopaTtopHas padora "OnpeneneHue paboThI u

bubaunoreka LIOK

75 . 1 01.04.27
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
3akoH Jxoyns-Jlenua. ITotpeburenu 31eKTpHIECKOro —
76 oxa. KopoTkoe 3a .a . 1 03.04.27 | bubauoreka [IOK
TOKA. TK MBbIKaHUE.
P https://m.edsoo.ru/ff0ab660
Ypok-koHbpepeHus «)ovacHenUue U NPUHYUR
oelicmeus OOMAULHUX 3/1EKMPOHAZPEBAMENbHbIX dusuka. Umwxeneps Gyayiero
77 | npubopos» 3nakomcmeo ¢ npogheccusmu: UHICEHED- 1 04.03.27 | bubnuoreka LIOK
I1EKMPUK, IIEKMPOHUUK, PA3PAOOMHUUK https://m.edsoo.ru/ff0abea8
MUKDPOCXEM.
[TonroroBka Kk KOHTPOJILHOH paboTe 1Mo TeMe
" bubnuoreka [IOK
78 DnexTpUUecKye 3apsabl. 3apsKeHHbIE Tea U UX 1 08.04.27
. . . " https://m.edsoo.ru/ff0abd2¢
B3aumoaencTBusl. [loCTOSIHHBIN 3J1€KTpUUECKHI TOK".
KouTposbHast paboTa no Teme "IaeKTpuueckue 10.04.27 | ®uszuka. Umkenepsr Oyayiero
79 | 3apsnbl. 3apsKEHHbIE TeJla U UX B3aUMOJEHCTBHUSI. 1
IToCTOSIHHBIN 37eKTpUUECKUH TOK".
2.3 MarHuTHble sIBJICHUS 11
11.04.27 | ®usuka. MmwxeHeps Oyayinero
[TocTostHHBIE MarHuTBl. MarHuTHOE noJie 3eMJIM U €ro
80 HAYeHMe . 2 Jenne 1 bubnuoreka [IOK
Ha4YeHHE JJIS XKU3HU Ha 3eml
https://m.edsoo.ru/ff0ac3d0
Ypok-uccnenosanue «M3yyeHne MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB MPU UX OObETUHEHUH U -
81 aanere Busvamisa 1 15.04.27 | bubauoreka [IOK
neneHud. Busyanuzauust nojst nOCTOSHHBIX
P y https://m.edsoo.ru/ff0acOba
MarHuTOBY.
82 OmnbIT OpcTena. MarHuTHOE MoOJie 3JIEKTPUUECKOTO ) 17.04.27 bubnuoreka [IOK
TOKa o https://m.edsoo.ru/ff0ac1d2
23 OmnbiT AMnepa. MarHuTHOE MoJie KaTyIKHA ¢ TOKOM. ) 180427 Dusuka. Umwkeneps! Ovayiiero

HpI/IMeHeHI/Ie SJICKTPOMAIrHUTOB B TEXHUKE.
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dusuka. UnxeHeps! Ovavinero

84 | Cuna Ammnepa u onpeneseHue e€ HarpaBJIeHUs!. 22.04.27

85 Pewmenue 3anay no reme "Cuna Amnepa u 94,0497 ®usuka. MmxeHeps! Ovayinero
onpeneaeHue e€ HanpaBieHUs"
Dnekmpoosuzameib NOCMOAHHO20 MOKA. ®uzuka. MkeHeps! Gyavinero

%6 Hcnonv3zoeanue rnexkmpoosuzameieii 6 250497
MeXHUYECKUX YCMPOIICMEax U Ha Mpancnopme.
Pewienue 3a0au c mexuuueckum cooepiucanuem.

87 JlabopaTtopHas padora "M3yueHue neiicteus 29.04.27 bubaunoreka [JOK
MAarHUTHOTO MOJIsl HA MPOBOAHUK C TOKOM" https://m.edsoo.ru/ff0ac74a

28 YpOK-KOH(bepeHL[I/IfI""HpaKTI/I'{eCKOG NpUMEHEHHE 30.04.27 | ®uzuka. UmxeHepsl OvavIIEro
3JIeKTpOABUraTesnen

%9 JlabopatopHas padora "KoHCcTpyupoBaHue U U3yHYEeHUE 01.05.27 bubnunoreka [JOK
paboThI 3nekTpoaBuUraresns” https://m.edsoo.ru/ff0ac86¢

90 JlaBoparopHas pabota "H3mepenne KI1/] 02.05.27 dusuka. Unkenepnl Gvayinero
3JIEKTPOABUraTeIbHON YCTAaHOBKH"
2.4 DeKTPOMAarHUTHAs HHAYKIHSA

o1 OnbIThI (I)aprelmesl. 3aKJ(I)H 3JI€KTPOMArHUTHON 06.05.27 ®uzuka. UmkeHeps! Gyavinero
unaykuuu. Ipasuno Jlenuna.

9 VYpok-uccnenosanue "MccnenoBanue u3MeHEHUM 07.05.27 ®usuka. UwxeHepsl 6vayiero
3HAuY€HUs U HaIlpaBJIeHUs] HHAYKLIMOHHOIO TOKa"

03 Pewmenue 3anay no reme "3aKkoH 3J1€KTPOMAarHUTHOM 08.05.27 | Pusuka. Umkeneps! Ovayinero
uHaykuuu. Ipasuno Jlenna".
DnextporerepaTop. CrocoObl Moay4eHHs 13.05.27 | ®usuka. Umkenepsr Ovayinero

94 | anextposHepruu. Pewenue 3a0a4 ¢ mexuHu4eckum
cooepirHcanuem.

95 Ypox-KonpepenLa "Inekmpocmaniyus na 15.05.27 | ®usuka. UmkeHepst 6vayiuero

60300H08/1AeMbIX UCMOUHUKA IHepeuu. [Ipobembl

57



https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://m.edsoo.ru/ff0ac74a
https://physics-engineers.ru/
https://m.edsoo.ru/ff0ac86c
https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/
https://physics-engineers.ru/

akonozuu. ToniugHsle 31emenmol U
anekmpomoounn''. 3nakomcmeo ¢ npogeccueit
9IK0/102a. AlbMEPHAMUBHbLE UCHMOYHUKU IHEPZUM.
IHepzocoepezaoujiie mexHo102uMU.

96 [TonroroBka k KOHTPOJILHOH paboOTe 1Mo TeMe ) 16.05.27 bubnuorexa LIOK
"JJIeKTPOMAarHUTHbBIE SIBJICHUS" o https://m.edsoo.ru/ff0acb14

97 | KontponbHast pabota "DneKTpOMarHuTHbIE SIBIEHHS" . 1 20.05.27
Paznen 3. lloBTopHuTenbHo-00001al0 Ml MOAYJIb 5

98 | Pabora c Tekctamu no teMe "Temnnosble siBieHus" 1 22.05.27 bubamorexa [TOK

https://m.edsoo.ru/ff0accSe

99 Pabora ¢ TekcTamu 1o Teme "3J1e1<vanqechne 3apsabl. 1 230527 | Dusia Visscenens Gy aviero
3apsKEHHBIE TeNa U UX B3aUMOJEHCTBHE

100 Pabora ¢ TeKCT;aMI/I ?o teme "[locTosiHHBIN 1 24.05.27 bubnuoreka [IOK
3JIEKTPUUECKUH TOK https://m.edsoo.ru/ff0acdc6

101 | Pabota ¢ Texctamu no TeMe "MarHuTHbIe siBlIeHUS" 1 25.05.27 | Pusuka. MmwxeHeps! Ovayiero
P "

102 abora ¢ ’I:'CKCTaMI/I no Teme "DJIeKTPOMarHuTHas 1 26.0527 | Dusica. Hrienens Gyavimero
UHIY KIS

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5
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IMOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

KoauuyecTBo yacos

Ne Hdara DJIeKTpPOHHbIE U (pPOBbIe
Tema ypoka Kourtposabhbie | [IpakTHueckue
n/n Bcero H3ydyeHusl | oOpa3oBaTeJbHbIE pecypcChl
pa6oThI paGoThI
Pa3nen 1. MexaHnuyecKkue siBJeHHsI
1.1 | MexaHuueckoe ABHKeHHE U CIIOCOOBI €ro ONMUCAHUSA
Mexanuueckoe nBH>keHUe. MaTtepuasibHasi TOUKa.
1 P 1 01.09.26 | ®uzuka. MnxeHeps! 6yaymero
CrniocoObl ONMMCaHUsST MEXaHUUECKOTO IBHXKEHHUS
) Cucrema orcuera. OTHOCUTEILHOCTb MEXaHUYECKOTO 1 02.09 26 bubaunoreka [IOK
JBUYKEHUS o https://m.edsoo.ru/ff0ad474
BekTopHbie BETUYMHBI, ONEPALIMU C BEKTOPAMH, ®usuka. UmxeHepsr 6y ayiero
3 1 04.09.26
NPOEKLIMU BEKTOPOB
Panuyc-BekTop MatepuanbHON TOUKH, NEPEMELLEHHE Ha ®uszuka. Umxeneps! Oyayiero
4 1 05.09.26
MJIOCKOCTH
o bubnuoreka [IOK
5 PaBHOMEpHOE NPAMONMHENHOE ABUXKEHUE. 1 08.09.26 1 ,
https://m.edsoo.ru/ff0ad 19a
6 Pewenne 3anay no teme "PaBHOMepHOe NpsSIMOJIMHEHHOE 1 09.09.26 | Qusuxa. MnxeHepbl Oyayiero
nBI>KEHUE"
HepaBHomepHoe npsimosinHenHoe npuxenue. CpenHsis u 11.09.26 | ®usuka. UmxeHepsr OyayIuero
7 | MFTHOBEHHAasl CKOPOCTb TeJla IPH HEPABHOMEPHOM 1
JOBUKEHUU.
JlaboparopHas pabota "OnpeneneHue cpenHeld CKOPOCTH ®usuka. Umxenepsr Oyayiuero
8 CKOJIb>KEeHUs1 OpyCKa MU IBMDKEHUS LIAPUKA MO 1 1 15.09.26
HaKJIOHHOM MJI0CKOCTH"
9 PaBHOYyCKOpEHHOE NPSAMOJUHENHOE ABUKEHHE. 1 16.09.26 bubnuoreka LIOK

Yckopenue.

https://m.edsoo.ru/ff0ad8d4
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CKOpoCTh PaBHOYCKOPEHHOTI'O MPSIMOJIMHEHHOTO

dusuka. MiwxeHeps! Ovavinero

10 18.09.26
nsuxenust. ['paduk ckopoctu
1 Pewmenue 3anay no teme "CkopocTb paBHOYCKOPEHHOIO 10.05.26 dusuka. Umkenepst Gyayinero
NPSIMOJIMHEHHOTO JBHXKEHUs" o
IlepemenieHue npyu paBHOYCKOPEHHOM MPSIMOJUHENHOM ®Duzuka. Umwxenepr! Oyayiuero
12 22.09.26
IBUXKEHHH.
JlabopartopHas padora "OnpeneneHue yCKopeHHs Tena
13 ABHOYCKOPEHHO e O HAaKJIOHHOM 23.09.26 bubamorexa LOK
NpU PaBHOYCKOPEHHOM JBUXKEHUH 110 HAKJIOHHOH .09.
PP },1, P https://m.edsoo.ru/ff0adb18
TUIOCKOCTH
Pewenue 3anay no teme "llepemelnenue npu
14 P . P " 25.09.26 | ®uzuka. MmkeHeps! Oyvayiero
PaBHOYCKOPEHHOM IMPSIMOJIMHENHHOM JBHXEHUU
JlabopaTtopHas padora "HMccnenoBaHue 3aBUCUMOCTH
15 | myTu OT BpeMeHH NpH PaBHOYCKOPEHHOM JIBHKEHHH Oe3 26.09.26
Ha4aJIbHOHN ckopocTu”
['padrueckast HHTEpHIpETaLUsl YCKOPEHHSI, CKOPOCTH, dusuka. Umkenepst Gyayinero
16 | NpoNAEHHOroO NyTH U NEePEMELLEHUs s 29.09.26
NPSIMOJIMHEHHOTO IBU>KEHHS
Pewenne 3anay no teme "I'paduyeckast uHTEprpeTaLys ®usuka. MmxeHepsr Oyayinero
17 | yckopenusi, CKOPOCTH, NIPOHAEHHOIO MyTH U 30.09.26
nepeMelleHus ISl MPSIMOJIMHEMHOTO IBHXKEHUS "
18 | Yckopenue cBobogHoro nanenusi. Onbithl ["anunes 02.10.26 | Lusmka. Mrokerepst Ovavinero
Perienue 3anau no teme "Y ckopeHue cBOOOAHOTO dusuka. Umxenepst Gyayinero
19 p 03.10.26
najneHus
20 | JIBmkeHue Tena, OPOLIEHHOrO MOA YIJIOM K TOPH3OHTY 06.10.26 | Luzura. Mrvkenepet Svavimero
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Pewenue 3anay no teme "J[BrokeHue Tena, OpOLIEHHOTO

dusuka. MiwxeHeps! Ovavinero

21 | mox yriom k ropu3oHty". Peuenue 3a0au c 07.10.26
MeXHUYECKUM COOePIHCAHUEM.
2 JlabopartopHas padora "HMccnenoBaHue ABUXKEHUS TeNa, 09.10.26
OpOLIEHHOro MOJ YIJIOM K TOPH3OHTY" o
Pemenue 3ana4 no reme "J[BrxeHue noa aedcTBueM
yckopeHnusi ceodonHoro nanenus”. Pewenue 3adau ¢
23 | mexnuueckum cooepiicanuem. SHAKOMCMEO ¢ 10.10.26 | dusuka. Umxenepsr Oyayiuero
npodpeccueil 8oeliHHbLIL DANTIUCMK , CHEUYUATUCH RO
oanucmuyeckoll IKcnepmuse.
24 | JIBu>keHHe MO OKPY>KHOCTH. 13.10.26 bubmorexa LOK
https://m.edsoo.ru/ff0ae176
25 | JIuneliHas u yrioBasi CKOPOCTb, NEPUOJ U 4aCTOTA 14.10.26 | Luzura. Miieneprl Ovaviiero
26 | CxopocCTb U YCKOpPEHHE MPH IBHKEHUH M0 OKPY>KHOCTH 16.10.26 | Lusura. Miienepel Gvaviiero
27 Pemmenue 3anay no teme "JIBHxkeHHE Mo OKPYKHOCTH" 17.10.26 ®usuka. MmxeHeps! Ovavinero
Pewienue 3a0au c mexuuueckum cooepiHcanuem. o
28 Ypok-koHdpepeHnuus "Pacno3HaBanue 1 npuOIMKEHHOE 20.10.26 dusuka. UmxeHepst Ovayinero
OMMCaHUE PA3JIUYHBIX BUOB MEXAHUYECKOTO JBHXKEHUS" o
29 [TonroroBka k KOHTPOJBHOH paboOTe Mo TeMe 21.10.26
"MexaHH4Yeckoe IBHXKEHHE U CrIocoObI ero onucaHus" o
KoHTposbHas pabota no teme "MexaHudeckoe
30 23.10.26
IBUXEHHE U CIIOCOObI €ro onucaHus’"
1.2 | B3aumoaeiicTBue TeJ
®uzuka. Umwxenepr! Ovavinero
31 | Ilepssbiii 3axon HeroToHa. BexTop cuibl 24.10.26 | bubamnoreka LIOK

https://m.edsoo.ru/ff0aec612
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dusuka. MiwxeHeps! Ovavinero

32 | Bropoii 3akon HetoToHa. PaBHOA€lCTBYOIAst c1ia 03.11.26 | bubanorexa LIOK
https://m.edsoo.ru/ff0ae72a
®usuka. UmxeHeps! Oyayimero

33 | Tperuii 3akon HetoToHa. Cyneprno3unusi cui 04.11.26 | bubnuoreka IIOK
https://m.edsoo.ru/ff0ac982

06.11.26 | @uzuka. MmxeHeps! OvayIIero

34 | Cuna ynpyrocru. 3akoH I'yka. bubnuorexa [IOK
https://m.edsoo.ru/ff0acca2

35 | Pewenue 3anau no reme "Cuna ynpyroctu” 07.11.26 | bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e

JlabopatopHas padora "HMccnenoBaHue 3aBUCUMOCTH
36 | cusbl yIpyrocTy, BO3HUKAIOLIEH B IPYXKHUHE, OT CTENEHU 10.11.26 bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0ace28
negopmauuu nNpy>kuHbI"
Odusuka. UmkeHeps! Oyayiero

37 | Cuna tpenus. KoadduuueHT TpeHus. 11.11.26 | bubnauoreka LIOK
https://m.edsoo.ru/ff0af738

18 JlabopaTtopHas pabora "Onpenenenue kodpduuueHrta 13.11.26 bubnuorexa [IOK

TPEHUS CKOJIbXKEHHUs" https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora "Hccnenosanue 3aBUCUMOCTH
39 | cunbl TpEHUs CKOJIBXKEHHUSI OT CUJIbI HOPMAJIbHOTO 14.11.26 bubmorexa LOK
| https://m.edsoo.ru/ff0af8be
NaBJIEHUs
JIBr>keHHe TeJl Mo OKPY>KHOCTH NMOA AeHCTBUEM ®usuka. UmxeHepsr 6y ayiero
40 | Heckonbkux cui. Peuwtenue 3a0au ¢ mexnuueckum 17.11.26
cooepicanuem.
41 | 3axoH bepHymnu u nonb€mMHas cuna Kpblia 18.11.26 | Lusura. Miienepel Gvaviiero
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Ypoxk-koHbpepeHuus «(CospemeHnnble 1emameibHble

dusuka. MiwxeHeps! Ovavinero

42 | annapambol, cyoa Ha ROOBOOHBIX KPbLIbAX, AHMUKDBLILO 20.11.26
Ha CKOPOCHHBIX ABMOMOOUIAX )
®dusuka. MuxeHepbl OVaAYINEro
43 | Cuna TSDKECTH U 3aKOH BCEMUPHOTI'O TATOTEHUSI 21.11.26 | bubnuotexa IIOK
https://m.edsoo.ru/ff0af044
®dusuka. MnxeHeps! OvayInero
44 ﬁg";‘;‘{:;ﬁjng ZFC}?; ABHTALHOHHOTO HEHTPa. 24.11.26 | Bubnnorexa LIOK
P pOCTE. https://m.edsoo.ru/ff0af5{8
HesecomocTs u neperpy3ku. Peutenue 3a0au ¢ Briama e el o et
45 25.11.26 | bubnuoreka ITOK
HICXHUUCCKUM COOCPIICAHUEN. https://m.edsoo.ru/ff0af33¢
PaBHOBecue MatepuanbHON TOUKH. AOCOJIOTHO TBEPIOE brza Mimies o o paers
46 27.11.26 | bubnuorexa ILIOK
Tes10. MoMeHT cubl. [IpaBuio MOMEHTOB. hitps.//m.cdsoo.ru/f0afe36
Pewienue 3a0au c mexuuueckum cooepiucanuem.
3naxkomcmeo ¢ npogheccuamu: uHIiHceHep- Drigia. Mnmenepm Sutmene
47 28.11.26 | bubnuorexa ILIOK
RPOCKNUPOGUAUER, UHICCHEP-ROLCIMPYKIMOP, https://m.edsoo.ru/ff0b02b4
apxumexKmop.
48 Ypox-nccnenoa"aﬂne "OnpeneneHue HEHTPA TKECTH 011226 | dusiica Viscoronm Gy avimero
pa3aMYHbIX Tea".
1.3 | 3akoHbI coOXpaHeHMsI
49 HUmnynsc Tena. U3menenne umnynsca. MMnyabc cuibl. 02.12.26 bubnuorexa [IOK
Ynpyroe u Heynpyroe B3auMOJeHCTBUE o https://m.edsoo.ru/ff0b07fa
bu6aunoreka LIOK
50 | 3aKOHBI UBMEHEHHUS U COXPAHEHUS UMITYJIbCa 04.12.26 hits://m edsoo ru/f0b096c
51 PeaxtuBHoe nBmkeHue. Pewenue 3aoau c 05.12.26 dusuka. Umkenepst Ovayinero

MeXHU4YecCKum codep.m‘anuem.
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Pewenue 3anauy no reme "3aKOH COXpaHEHUS UMITYJIbCA.

08.12.26

dusuka. MwxeHeps! Ovavinero

22 PeakTuBHOE nBUXKEHUE".
09.12.26 | bubauoreka LIOK
53 | MexaHuueckasi paboTa U MOLIHOCTb. htts://m edsoo ru/f0b0as4
bu6aunoreka LIOK
54 | PaboTa cujIbl TSXKECTH, CUJIbI YIIPYTOCTH U CUJIbI TPEHHUSI 11.12.26 hitps://m.cdsoo ru/fObOdbS
JlabopaTtopHas pabora "OnpeneneHue padOThI CHIIbI
55 | TpeHus npu paBHOMEPHOM ABHXXEHUU TeJja Mo 12.12.26
rOpU30HTaJIbHON MOBEPXHOCTH"
56 | CBs3b 3HEepPruu U padoOThI. 15.12.26 | ©usuka. UmwxeHeps! Ovaviinero
JlabopaTtopHas padora "OnpeneneHue paboThI CUITBI
57 | ynpyroctu npu noab€Me rpysa ¢ UCrnojab30BaHHEM 16.12.26
HEMOJABMKHOTO U MOJIBHXKHOTO 0J10KOB"
58 | IloTeHumanbHas 3HEPTrUsl. 18.12.26 | dusuka. Umxenepsr Oyavinero
Kunernueckas sHeprus. Teopema 0 KHUHETHYECKOM buzig, VKeHeDE ByAYIICro
59 19.12.26 | bubaunoreka LIOK
JHEpTiH https://m.edsoo.ru/ff0b0c32
3aKOH U3MEHEHHUS U COXPaHEHUS] MEXaHUYECKOH Pusuka. MwkeHepsl Gvavinero
60 | aneprun. Peutenue 3a0au c mexnu4eckum 22.12.26 | bubaunoreka LIOK
cooepicanuen. https://m.edsoo.ru/ff0b12fe
61 Pewenue 3ana4 no Teme "SvaKOHbI ml'\'/[eHeHmI 1 23.12.26 | ®usuka. MwxeHepsl OVAVIIETO
COXPaHEHHUs1 MEXaHUUYECKOI 3HEepTruu
bu6aunoreka LIOK
62 [ToarotroBka k KOHTPOJIbHOM padoTe Mo Teme 251226 https://m.edsoo.ru/ff0b0408
"B3aumoneiicTBue Tes. 3aKOHbl COXPaHEeHHUs" . bubnuoreka LIOK
https://m.edsoo.ru/ff0b06ec
63 KouTposbHas pabota no teme "B3aumoneiicTeue Ten. 26.12.26

3aKOHbI COXpaHEHUs".
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Paznea 2. Mexannuyeckue KoJ1e0aAHUS U BOJIHDI

2.1 Mexanuueckue KoJie0aHusl
64 KonebarenbHoe nprkeHue. OCHOBHbIE XapaKTePUCTHKU 291296 bubaunoreka [JOK
KoneOaHuil: Mepuoa, 4acToTa, aMIUIUTYAa o https://m.edsoo.ru/ffOb1858
MaTteMaTuueckuil U Npy>KMHHBIM MasITHUKU. ®uszuka. Umxeneps! Oyayuero
65 | Jlaboparophnas pabora "HccnenoBaHue 3aBUCUMOCTH 0.5 12.01.27 | Bubnuorexa LIOK
nepuoja KojaedaHuil rpy3a Ha HUTH OT AJIMHbI HUTH" https://m.edsoo.ru/ff0b2010
JlabopartopHas padora "HMccnenoBaHue 3aBUCUMOCTH
66 | mepuoaa KoJieODaHUMN MPY>KUHHOIO MasiTHUKA OT MacChbl 1 13.01.27 bubamorexa L[OK,
" https://m.edsoo.ru/ff0b197a
rpysa
®dusuka. UmxeHeps! Oyayiero
67 | I'apmoHHUeckue KonedaHus. 15.01.27 | bubnuorexa LIOK
https://m.edsoo.ru/ff0b197a
68 JlabopartopHas padora "M3mepeHue yckopeHus i 16.01.27
cBOOOAHOrO nageHus"
3aryxatoiue konedanusi. BolHykneHHbIe Koe0aHusl. dusuka. Umwkenepst Gyayiero
69 | Pe3onanc. Peutenue 3a0a4 c mexnuveckum 19.01.27
cooepicanuen.
70 | IlpeBpaieHue 3Hepruu Npu kojedaTebHOM ABUKEHUU 20.01.27 Duszuka. Vinieneps! GvavIIEro
Ypok-uccnenosanue "[IpoBepka HE3aBUCUMOCTH
71 | nepuona konebaHuil rpy3a, NOJBELUIEHHOIO K JIEHTE, OT 1 22.01.27 | ®usuka. MwkeHepsr Gvaviinero
Macchl rpysa”
2.2 MexaHuuyeckue BOJIHbI. 3BYK
. bu6aunoreka LIOK
72 | MexaHU4YecKkue BOJHBI. TPOAOJbHbIE U NMONEPEUYHbIE 23.01.27 htts.//m.cdsoo.ru/ff0b2 1 fo
7 CBoiicTBa MEXaHHUECKUX BOJIH. J[JIMHA BOJIHBI U 26.01.27 duzuka. UmkeHepst Gvavinero

CKOPOCTb €€ pacnpoCTpaHEeHHs
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Ypok-uccnenosanue "Habnmonenue unrepdepeHunu u

dusuka. MiwxeHeps! Ovavinero

74 . 27.01.27
audpakLUK BOJH Ha MOBEPXHOCTH BOJIBI
75 Ypoxk-koHpepeHuus "MexaHU4ecKkre BOJHbI B TBEPIOM 29.01.27 dusuka. UmxeHepst Oyayinero
tene. CelicMUUECKUE BOJIHBI", o
76 | 3Byk. PacnpocTpaHeHue u oTpaskeHue 3ByKa 30.01.27 | Lusuka. Mikenepst Ovaviiero
77 | PeweHue 3anau no teme "3Byk" 02.02.27
78 Ypoxk-uccnenoanue "IKCrepUMEHTAIBHOE ONpeaeIeHe 03.02.27 dusuka. Umwxenepst Gyayiero
TPaHMIL HaCTOTHI CIBILIMMBIX 3BYKOBBIX KosueOaHuil" o
I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKHIH Pusuka. Umkenepst Gvavinero
79 05.02.27
PE30HaHC.
Ypok-uccnenosanue "Habnronenue u oObsicHeHue ®usuka. MmkeHeps! 6vavinero
80 | akyctuueckoro pezoHaHca" Peutenue 3aoau c 06.02.27 | bubnuorexa LIOK
MeXHUYECKUM COOEPIHCAHUEM. https://m.edsoo.ru/ff0b23ca
HHudpazsyk u yaprpassyk. Kondepenuus
1. Dusuka. Mmwxenepsl Ovavinero
«Hcnonv3oeanue y1bmpazeyka 6 co6pemeHHbIX
81 v YAompasey ; P b 09.02.27 | Bubmuorexa LIOK
mexnonozuax. Yiompaszeyk 6 meouyune». SHAKOMCHEO
N Pasey “ . https://m.edsoo.ru/ff0b25f0
¢ npogpeccueit epaua yi1bmpaszeyKko60il OUAZHOCMUKU.
Pa3nen 3. JnekTpoMarHuTHoOe noJje u
3J1eKTPOMATHUTHbIE BOJIHBI
bubnuoreka LIOK
82 | DieKTpOMarHUTHOE IoJIe U 3JIEKTPOMAarHUTHbIE BOJIHBI 10.02.27 1
https://m.edsoo.ru/ff0b2abe
83 | CBoiCTBA 3JIEKTPOMArHUTHBIX BOJIH. 12.02.27 | ®usuka. UmwxeHeps! Ovaviinero
Ypoxk-koHbpepeHuus «lllkana snekmpomazHumHsLX
u A Dusuka. Mmwxenepsl Ovavinero
60.1H. Uchob306anue 31eKmMpoOMACHUMHBIX 601H 014
84 7 13.02.27 | Bubnuorexa LIOK

COMOBOIL C8A3H. Paduoxlommu}l. Kocmuueckan cénasv
3naxkomcmeo ¢ npod)eccuﬂ.uu: UHDIICEHED no

https://m.edsoo.ru/ff0b2fe6
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paduouaeuzauuu, padumoxauuu U céa3uU, UHIHCEHED nOo
CHYMHUKOBBIM KOMMYHUKAUUAM.

85 Pewenue 3anay Ha onpeneneHue 4acTOThl U AJIHHbI 16.02.27 | bubauoreka IIOK
3JIEKTPOMArHUTHOHN BOJIHBI https://m.edsoo.m/ff0b2c6e
17.02.27 | ®@usuka. UxeHepst Oyayiuero
86 | DnexTpomarHuTHas npupozaa csera. CkopocTh cBeTa bubnuoreka [LIOK
https://m.edsoo.r/ff0b31d0
BonHOBBIE CBOICTBA CBETA! epdepe
87 AHOBbIE CBOMICTBA CBETA: HHTEP(EpeHLILS I 19.02.27 | ®usuka. UnxeHepst Ovayiuero
ardpakuus
Pa3nen 4. CBeroBble siBJIeHHS
4.1 3aKoHbI pacCnpPoOCTPaAHEHHUs CBeTa
28 JlydyeBast Mmonenb cBeTa U reoMeTpuyeckasi ONTHKA. 200227 bubnuorexa LIOK
HUctounuku cBera. T https://m.edsoo.ru/ff0b3658
[IpsiMmonuHeHOE pacrpoCTpaHEHUE CBETA. 3aTMEHUS
89 P pacnpovTp 24.02.27 | dusuka. UmxeHeps! Oyayiiero
Conxua u JlyHbl
26.02.27 | @usuka. UmxeHeps! Oyayimero
90 | 3akoH otpaxeHus ceera. [lnockoe 3epkano bubnnorexa [IOK
https://m.edsoo.u/ff0b38c4
[TocTpoenue uzodOpaxeHuii, coOpMUPOBAHHBIX 27.02.27
91 P P > chopump ®usuka. UmkeHeps! Oy ayimero
3epKajioM.
[IpenomneHue cBera. 3aKOH MPEJOMJIEHHUS CBETA Drusira, Mnzgnopm Oy pmer
92 Hp ' P ' 02.03.27 | BuGnuorexa [IOK
OTHOE OTPAKCHME CBETA. https://m.edsoo.ru/ff0b3aca
JlabopaTtopHas padora "HccnenoBaHue 3aBUCUMOCTH
bubnuoreka IIOK
93 | yrna npesnoMieHus OT yrija NajeHus CBETOBOro Jiy4ya Ha 03.03.27

rpaHuIe «BO3AYX-CTEKJIO»"

https://m.edsoo.ru/ff0b3cS¢c
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Ypoxk-uccnenosanue "AHanu3 U 0ObsICHEHHE

dusuka. MiwxeHeps! Ovavinero

94 | ontuueckoro mupaxa'. Peuwtenue 3a0au c mexuuueckum 05.03.27
cooepirHcanuem.
Ypoxk-koHbpepenuus «HMcnonbzosanue noinozo ®Duzuka. Umwxenepr! Oyayinero
GHYMPEHHE20 OMPANCEHUA: CBEMOBOObI,
ONMUKOBO10KOHHAA céAa3b. CoepemenHble cpedcmea
95 | cea3u u ux npumenenue» 3HAKOMHUMeo ¢ 06.03.27
npogheccuamu: unxncenep BOJIC, unsicenep-
moumaxcuuk BOJIC, mexnuk-monmaxcHuk
60/10KOHHO-ONMUYECKUX IUHUIL CEA3U.
4.2 | JIun3bl M onTHYeCKHe NMPUOOPDBI
®Duzuka. Umwxenepr! Oyayiuero
96 | JIuHza, x0on ny4eH B JIMH3E. 10.03.27 | bubauoreka LIOK
https://m.edsoo.ru/ff0b3f2¢c
®Duzuka. UmwxeHepr! Oyayiero
97 | dopmyna TOHKOMH JIMH3BL. 12.03.27 | bubnauoreka LIOK
https://m.edsoo.ru/ff0b444a
08 JlabopatopHas pabora "Onpenenenue GOKyCHOTro 13.03.27 bubnuoreka [{OK
PacCTOSTHUSI U ONTUYECKOH CUJIbI coOUparo1el JIUH3bI" https://m.edsoo.ru/ff0b4206
99 [TonyyeHue M3f>6pa>xeﬂnﬁ C MOMOLIBIO coOuparouiei 1 16.03.27 | dusa Vimkereps Gvavinero
pacceuBaroLlel JIMH3.
Ypoxk-koHbpepenuus "llpunyun oeiicmeus onmuieckux Drsia, Hnmenepm Sywmero
100 " 17.03.27 | bubauoreka [HIOK
npuoopoe (MUKpOCKOn, meileckon, hpomoannapam) hitps://m.cdsoo mu/fc0aTe
I'na3 xak ontuyeckas cucrema. bausopykocTts u 19.03.27 | duszuka. MrwxeHepsr Oyayiuero
101 | nanbHO30pKOCTH bubnuorexa LIOK
https://m.edsoo.ru/ff0b4684
4.3 | Pa3znoxeHue 0es10ro cBeTa B CIEKTP
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Paznoxxenue 6enoro ceera B criektp. OnbiThl Hpl0TOHA.

dusuka. MiwxeHeps! Ovavinero

102 20.03.27 | bubauoreka [IOK
CnosxeHue crniekTpajbHbIX LIBETOB. Jlucnepcus cBera. hitps./m edsoo.r/fOCOfc
Ypok-npaktikyM "Habmronenue u oObsicCHEHHE OMbITOB dusuka. Umxenepst 6yayiero

103 | no pasnoxxenuro Genoro ceeta B cnekTp. [loayuenue 30.03.27 | bubanorexa LIOK
0esoro LBeTa MpH CJIOKEHUH 1IBETOB". https://m.edsoo.ru/ff0c0e2a
Pazgen S. KBaHTOBbIe siBJ1eHUSA

S.1 HcnyckaHue U norjomeHyue CBeTa aToMomM
®Duzuka. Umwxeneps! Oyayiero
104 | OnbiTel Pesepdopna u niaHerapHasi MOJeNb aToMa 31.03.27 | bubanorexa LIOK
https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Monens atoma bopa. Mcnyckanue u Dusica, Meoicenepss Gy aymero

105 02.04.27 | budnuoreka IIOK
HOTIOWEHHE CBETA ATOMOM. https://m.edsoo.ru/ff0c144¢

®Duzuka. Umwxeneps! Oyayiero

106 | KBanTel. JInHeH4aTele CIEKTPHI. 03.04.27 | bubauoreka LIOK

https://m.edsoo.ru/ff0c144¢
Ypok-npaktukyM "HabnroneHue CriiouHbIX 1 Proina, Meokeaepe O3 4y mero
107 - " 06.04.27 | bubnuorexa LIOK
JUHeNYaThIX CIEKTPOB U3JY4YEHHUs] U UCITyCKaHUS hits.//m edsoo.r/f0c1 550
5.2 | CTrpoeHue aTOMHOro0 siapa
®Duzuka. Umwxenepr! Oyayiero
108 | PanuoaxktuBHOCTDL. Anb(a-, OeTa- 1 raMMa-u3aydeHHs 07.04.27 | bubauoreka LIOK
https://m.edsoo.ru/ff0c1672
Ctpoenue atoMHoro sinpa. HykjoHHas Monesnb aTOMHOTO Suanka, Mrkenepts Oyavinero
109 09.04.27 | bubauoreka LIOK

sapa

https://m.edsoo.ru/ff0c18ac
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dusuka. MiwxeHeps! Ovavinero

110 | PaguoaktuBHbIe npeBpailenus. M3oronsl. 10.04.27 | bubauoreka LIOK
https://m.edsoo.ru/ff0clal4
®Duzuka. Umwxeneps! Oyayiero

111 | Ilepuon nonypacnana. 13.04.27 | bubauoreka LIOK
https://m.edsoo.ru/ff0c1b4a

Ypok-koHbepeHuus «/Jeiicmeue paouoaKmugHsix
U3/IYYEeHUI HA JCUBblE OPZAHU3MbL 3auiuma om
. ®usuka. MuxeHeps! Oy avIero
112 paduoakmuenovzo usnyuenus. Ipumenenue usiyquenuil 14.04.27 | BuGmmorexa LIOK
68 MEOUUUHCKOI OUAZHOCMUKE». 3SHAKOMCHBO ¢ hitps.//m.edsoo.rw/f0c2 126
npogeccuamu spau-paouonoz, paduomepanesm,
penmzenonabopanm.
5.3 | SlnepHble peakunu
SnepHble peaky. 3aKOHbI COXpPaHEHHUs 3apsiI0BOI0 U Dusiea, Mroenepe Gy aymero
113 16.04.27 | bubnuoreka LIOK
MACCOBOTo HuCel https://m.edsoo.ru/ff0c1c58
®uzuka. Umwxenepr! Oyayinero

114 | DHeprus cBsi3u aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU 17.04.27 | bubnuorexa LIOK
https://m.edsoo.ru/ff0c1d7a

115 Pemex:ne 3anady rno Teme "SnepHble peakLiMU. DHEprus 20.04.27 | Drsmca Miskonons Gy avimero

cBsizH".
Peaxuuu cunTesa u nenenus saep. Mcrounuku sHepruu Dusica, Mroienepe Gy aymero

116 ConHIa 1 38831 21.04.27 | bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

Ypoxk-koHbpepeHuus «AoepHasn snepzemuxa.

117 | Dkonozuueckue npobdemol A0epHOI IHEPZEMUKU» 23.04.27 | ®usuka. Mmkenepe! Gyayiero

3naxkomcemeo ¢ npogheccuamu 20epHoIl IHEPZEMUKU.

118 [ToaroroBka k KOHTPOJbLHOI padoTe Mo TeMe 240427 bubnuoreka [IOK

"KonebOanus v BOJHbL. CBETOBbLIE U KBAHTOBBIE SIBJICHUSA" .

https://m.edsoo.ru/ff0c223e
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KouTposbhas pabora no teme "KonebaHusi 1 BOJHBL

119 ., 27.04.27
CBeTOBbIE U KBAHTOBBIE SIBJIEHHS".
Pazgen 6. [loBTopHuTenbH0-00001a10 1M1 MOAYJIb
Pewenue pacuerHbix no teme "MexaHuueckoe 28.04.27
120 " ®usuka. Mmxenepsl Oy ayuero
IBH)KEHHE
121 Peliennie pacueTHbIX U KaueCTBEHHBIX 3a/1a4 110 TEMe 30.04.27 | bubauoreka [IOK
"B3aumoneiicrsue ten" https://m.edsoo.ru/ff0c245a
PerieHue pacueTHbIX U KQUECTBEHHBIX 3a7ay 110 TeEMe
122 | P . 04.05.27 | ®usuxa. Uinkesepst Gyayiero
3aKOHBI COXpaHEHUsI SHEPTUU U UMITYJIbCa
JlabopaTtopHble paOoThI 10 Teme "MexaHuyeckoe ®usuka. UmxeHeps! 6yayinero
123 | 05.05.27
IBH)KEHHE
124 | JlabopatopHsie paboTel no Teme "B3aumopnericteue ten" 07.05.27 | Lusuia. Mikenepet Ovaviiero
125 | JlaboparopHseie paboTel no Teme "[IpocTeie MexaHH3MbI" 08.05.27 | Rusuia. Mikencpst Ovaviiero
126 PerieHue pacueTHbIX U KQUECTBEHHBIX 3a7a4 M0 TEMe 11.05.27 bubnuorexa LIOK
"TensoBsie npouecch” o https://m.edsoo.ru/ff0c2572
PerieHue pacueTHbIX U KQUECTBEHHBIX 3a7ay 110 TeEMe
127 || pac 12.05.27 | ®usuxa. Uinkereps Gvaviero
Brnaxnocte
14.05.27 | Qusuka. UmwxeHeps! Ovayinero
PerieHue pacueTHBIX U KQUECTBEHHBIX 3a7ay 10 TeEMe
128 "KTIL o Bbubmmnorexa LIOK
TEIUIOBBIX JBUTaTeNeH .
https://m.edsoo.ru/ff0c2a22
129 Pewenue pacyeTHbIX M Ka4E€CTBEHHBIX 3a/1a4 110 TEME 15.05.27
"3aKOHbI MOCTOSIHHOTO TOKA"
PelieHne pacueTHbIX U Kaue€CTBEHHBIX 3a/1a4 110 TEMe 18.05.27 | bubnuorexa [JOK
130 "KII[] a3nexTpoycTaHoBOK" httos://m.edsoo.r/ff0c2b30
JlaBopartopHbie paboThI 10 TeMe "3aKOHbI TOCTOSIHHOTO 19.05.27
paTop p

131

TOKA"

dusuka. MiwxeHeps! Ovavinero
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dusuka. MwxeHeps! Ovavinero

132 | JlJabopatopHsie paboTel o Teme "CBeToBbIE sIBIEHUS" 1 21.05.27 | bubaunoreka LIOK
https://m.edsoo.ru/ff0c2¢52
Pabora ¢ Tekctamu o TeMe "3aKOHbI COXPaHEHUs B Doz Mz e osn e
133 | 1 22.05.27 | bubauoreka [IOK
MEXaHHKe https://m.edsoo.ru/ff0c2d6a
®usuka. MnxeHepsl OvayInero
134 | Pab6ora ¢ Tekcramu o teme "KoseOaHust ¥ BOJHBI" 1 23.05.27 | bubauorexa IIOK
https://m.edsoo.ru/ff0c2¢82
®dusuka. MnxeHepbl OvAyIIEero
135 | Pabota ¢ Tekctamu no TeMe "CBeTOBbIE SIBJIEHUS" 1 24.05.27 | bubnuorexa LIOK
https://m.edsoo.ru/ff0c3044
136 Pabora c rekcramu no teme "KBaHTOBas u snepHas 1 250527 | dusiica Vibrerent Gy ayiero

¢busnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

24.5
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NMPOBEPAEMBIE IIPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI OCHOBHOM
OBPA30OBATEJILHOI MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIACC

Kon
NMPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATbI 0CBOEHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 0011ero 00pa3oBaHus

1.1

UCIMOJIB30BATb U3YUECHHBIC MTOHATHA

1.2

pa3auyaTh SIBJIEHUS MO ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (Pu3nuveckoe siBIeHHE

1.3

pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUH B OKPYIKAIOIEM MUDE,
B TOM 4uCJie GU3NYECKHEe SBJICHUS] B IPUPOJIE, MPU STOM MEPEBOIUThH MPAKTUYECKYIO
3ama4yy B y4eOHYIO, BBIAENSTH CYLIECTBEHHbIE CBOHCTBA (MpPU3HAKH) (PUIHUECKUX
SIBJIEHUI

1.4

OMMUCHIBATh M3YYEHHbIE CBOICTBA Ten M (U3HUECKHE SIBJIEHHS, HCIOIb3Ys
¢bu3nueckue BEJIMUYUHBI, MPU OMHCAHUHM NPABUIBHO TPAKTOBATh (PU3HUECKHIT CMBICI
MCIMOJIb3YEMbIX BEJHUYMH, WX OOO3HAueHWs] W eNUHHULbl (PU3UYECKUX BEIUYHH,
HaxOOUTh (OPMYJIbI, CBSI3bIBAIOLIME MAHHYIO (U3UYECKYIO BEJIMUYUHY C IPYTHMMHU
BEJIMYMHAMH, CTPOUTDb rpadKH U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTHUYUH

1.5

XapaKTepU30BaThb CBOMCTBA Tej, (U3MUYECKUE SIBJICHUS U MPOLIECCHI, UCIMONb3Ys
U3y4YEHHbIe 3aKOHbI, MPU 3TOM [aBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3HUECKHE SIBJIEHMs, MPOLIECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyauud  MPaKkTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYHUHHO-CJIEZICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1 — 2 JJOrMYEeCKHX IAaroB C
onopoit Ha 1 — 2 U3y4eHHBIX CBOHCTBA (YU3MYECKHUX SIBICHUH, (HU3NYECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pewatb pacuéTHble 3amaud B 1 — 2 OeicTBUS, UCNOJB3Yys 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIOIME (PU3MUECKHE BENMYMHBI. HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3aNUChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh (GU3NYECKHE BEIMYUHBI B (GOPMYJIbI U
MPOBOAMTH PACYETHI, HAXOAUTH CIPABOUYHBIE AAHHbIC, HEOOXOIUMBIE IJISI PELICHHUS
3a7a4, OLEHUBATh PEATMCTHUYHOCTD MOJY4E€HHON (U3NYECKOH BETHUHHBI

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh NMPH MOMOIIM (PU3HUECKUX
METOJOB, B ONHMCAHUM HCCJIENOBAHUS BBIAENATH MPOBEPSIEMOE MNPEANOIOKEHUE
(runortesy), pasiMyaTb U HHTEPIPETUPOBATH MOJY4YEHHBIH pe3yjbTaT, HaXOIWUThb
oLIMOKH B XOJI€ OTbITA, €1aTh BBIBOABI 10 €r0 Pe3yJIbTaTaM

1.9

MPOBOAMTD OMBITHI MO HAOMIOAEHHIO GU3UUECKUX SBJICHUN UITH U3UYECKHX CBOHCTB
Ten: (OpPMyJIHMPOBaTH MpPOBEPSIEMble MPEANONOXKEHHUsS,, COOMpPaTh YCTAHOBKY M3
NPEeAIOKEHHOro 000pyIOBaHMS, 3aMTUCBIBATH X0/ ONbITA U (OPMYJIHPOBATH BBIBOABI

1.10

BBINIOJIHATH MpsSIMble W3MEPEHHs] C MCIONb30BAHUEM aHAJOrOBBIX M LHU(PPOBBIX
npubOpOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB C YYETOM 3alaHHOH aOCOJHOTHOM
NOrPEeIIHOCTH U3MEPEHUH
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11

MPOBOAMTD UCCIIEAOBAHHE 3aBUCUMOCTH OJHOMN (PU3MYECKOH BEJIUYHHBI OT APYTOH C
MCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHMH, y4acTBOBaTh B IUIAHUPOBAHMU Y4eOHOro
HCCIEeNOBaHUs, COOMpaThb YCTAHOBKY W  BBIMOJHATb  H3MEpPEHUs, Cienys
NPEAJIOKEHHOMY TUlaHy, (DUKCHpPOBaTh pE3yJbTaThl MOJYYEHHOH 3aBHCHMMOCTHU
(bu3u4ecKUX BEJIMYHH B BHIE MPEIJIOKEHHBIX TaOIHUL U rpaHKOB, IeNaTh BbIBOJBI
0 pe3yJbTaTaM UCCIIEN0BaHUs

12

MPOBOANTb KOCBEHHbIE W3MEPEHUs] (PU3NYECKUX BEJIHUUH, CIenys MpenioKEeHHOH
MHCTPYKLMH. TIPU BBINOJHEHUH HW3MEpPEHHIl CcOoOMpaTh JKCHEPUMEHTAJIbHYIO
YCTAaHOBKY M BBIUUCIATH 3HAYEHHE UCKOMOM BEJIMUHHBI

13

cobmonarh mnpaBwia TeXHUKH Oe3omacHocTH mpu pabore ¢ JabopaTOpHBIM
o0opynoBaHHEM

14

yKa3bplBaTh TMPUHLMIBI  AEHCTBUS NPUOOPOB M  TEXHUYECKHX  YCTPOWCTB,
XapaKTepU30BaTb NPUHLMIMBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C MOMOLIBIO WX ONMUCAHMSA, UCIIOJB3Ysl 3HAHHUSI O CBOWCTBAX (PU3MUECKUX
SIBJICHUH 1 He0OXOoauMbIe (PU3HYECKHE 3aKOHbI 1 3aKOHOMEPHOCTH

15

NPUBOAUTL NpPUMEpPbl (HAXOOUTh HHPOPMALMIO O NpPUMEpPax) NPAKTHUECKOTO
HCIIOJIb30BAHHA (1)I/I3I/IquKI/IX 3HAHUHU B HOBCGHHGBHOﬁ JKHU3HU 1OJId obecrieueHust
OesonmacHOCTH mpU OOpalleHuH ¢ NpUOOpaMHU U TEXHUYECKHMMU YCTPOMCTBAMH,
COXpaHEHUsl 310pOBbs M COOJIIOAEHHS HOPM JKOJOTMYECKOro MOBENEHUsS B
OKpYy>Karolen cpene

16

OCYLIECTBISTh OTOOP UCTOYHUKOB HHPOpMALIUHU B ceTH MIHTEpHET B COOTBETCTBHH C
3alaHHbIM TIOUCKOBBIM 3alpOCOM, HAa OCHOBE HMEIIIUXCA 3HAHUH U NYTEM
CPaBHEHMs pa3JIMYHBIX HUCTOYHHMKOB BbIIENATh HH(POPMALMIO, KOTOpas SIBISIETCS
MPOTUBOPEYUBOH UM MOXKET OBITh HEJOCTOBEPHOM

17

MCIIOJIb30BaTh NP BBIMIOJHEHUH y4eOHBIX 3aJaHHI HAYUHOMONYJIIPHYIO JIMTEPATY Py
bu3nuueckoro coxepkaHusi, CHpaBOUHbIE MaTepHaibl, pecypcbl ceTH HWHTepHer,
BJIQZeTh NPUEMAMH KOHCIIEKTHPOBAHHs TEKCTa, NMpeoOpa3oBaHusi MHGOpPMALMU U3
OZHOM 3HAKOBOM CUCTEMBI B JPYTYIO

18

co3laBaTh COOCTBEHHbIE KPATKHE MMCbMEHHbIE U YCTHBIE COOOLIEHHsT HA OCHOBE 2 —
3 MCTOYHMKOB MH(pOpMaLUH (PU3NYECKOro COAEpKaHUs, B TOM 4UCIE MyOJIUMYHO
AenaTh KpaTkue COOOLIeHHs O pe3yJibTaTaX MPOEKTOB MM YUeOHBIX UCCIIEIOBAHUI,
MPH 3TOM IPaMOTHO MCIOJIb30BATh U3YUEHHBIH MOHITUHHBINA annapar Kypca Gusuky,
COIPOBOXXAATh BHICTYIJIEHHE NPE3eHTaLMen

19

NPU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB U UCCJIENOBAaHUH pacnpenensaTb 00sS3aHHOCTH B
rpynmne B COOTBETCTBUM C MOCTABJIEHHBIMU 3aJayaMH, CJEOUTb 32 BbITOJHEHUEM
[JlaHa OECTBUH, aIeKBaTHO OLIEHUBAaThb COOCTBEHHbBIH BKJAL B MESITEIbHOCTD
IPyMIbl, BbICTPAMBATb KOMMYHMKATUBHOE B3aUMOJEWUCTBUE, YUMUTbIBA MHEHUE
OKpY KaroLHX
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8 KJIACC

Kon
NMpPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 0011ero 00pa3oBaHus

1.1

HCITIOJIb30BATb MOHATHA.

1.2

pa3auyaTh SIBJIEHUS MO OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (pu3uveckoe siBIeHHE

1.3

pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUH B OKpPYIKAKOIEM MUDE,
B TOM 4ucjie GU3UYECKHe SBJIEHUS B IPUPOJIE, TPU STOM MEPEBOIUTH MPAKTUYECKYIO
3ama4yy B y4eOHYIO, BBIAENSTh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3HUECKUX
SIBJIEHUI

1.4

OMUCHIBATH HM3yuUEHHblE CBOWCTBA Tel U (U3UYECKHE SIBJICHUS, HCIOJb3Ys
busryecKue BeJMYUHbI, MPU ONMUCAHUU MPABUJIBHO TPAKTOBATh (HU3UUECKUI CMBICI
UCMOJIb3yEeMbIX BEJIMYHH, 0003HAYEHUs U €AMHULIBI (PU3UYECKUX BEJIMUMH, HAXOIUTh
(bopMyJIbI, CBSI3bIBAOLINE NAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEJTUYHMHAMH,
CTPOUTH rpa KU U3yUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJIUYUH

1.5

XapaKTepu30BaThb CBOHCTBA TeJ, (U3MUECKUE SIBJICHUS U MPOLECChI, HCMONb3Ys
U3y4YEHHbIe 3aKOHbI, MPU 3TOM [aBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3UYECKHE MPOLIECChl M CBOICTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE
CUTyallMil NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH  NPUYUHHO-
CJIEZICTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHHE U3 | — 2 JIOTMYECKUX IIAroB C MOMOLIBIO
1 — 2 wu3yyeHHbIX CBOHCTBAa (PU3MUECKUX SIBIEHHUH, (PU3MUECKHUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pewath pacuéTHble 3amaud B 2 — 3 AEHCTBUS, HUCHOJNb3Ys 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIOIME (DU3MUECKHE BENMYMHBI. HAa OCHOBE aHalu3a YCJIOBHS 3aJauu
3aNMCBIBATh KPATKOE yCJIOBHE, BbIABJIATh HENOCTATOK JAHHBIX [JIs1 PELUEHHUs 3aAa4H,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE 1JIs1 €€ PEeLIEeHUs], TPOBOAUTD PACUETHI
M CpPaBHMBATb MOJYYEHHOE 3HaueHHe (PU3MUECKOW BEJIMYMHBI C H3BECTHBIMH
JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh NMPH MOMOIUM (PU3HUECKUX
METOJOB, MCMHOJBb3ys ONUCAHME HCCJIENOBAaHMs, BBIAEIATbH  NPOBEpPsEMOE
NPEaNnoiIOKEeHHUe, OLEHUBATh NMPABUIBHOCTb MOPSAAKA MPOBEACHUS HCCIENOBaHUS,
Je1aTh BbIBOJbI

1.9

MPOBOAMTD OMBITHI 1O HAOMOAEHUIO PU3NUECKUX SIBJICHUH UIH GU3UIECKUX CBOICTB
Ten: (OpPMyIMPOBaTH MpPOBEPSIEMble MPEANONOKEHHUs,, COOMpPaTh YCTAHOBKY M3
NPEeAIOKEHHOr0 000PYIOBaHMS, ONUCHIBATH XOJ OMbITa U HOPMYJIHPOBATH BHIBOBI

1.10

BBITNIOJIHATE IMPSAMbIE U3MEPCHHUA C HCIOJb30BAHHUEM aHAJIOTOBBIX HpI/I60pOB 151
IAaTYMKOB (DPU3MUECKMX BENIMYHMH, CPAaBHUBATh PE3yJbTaThl M3MEPEHHH C Y4ETOM
3aJTaHHOM a0COJIFOTHOM MOrPEeIHOCTH

MPOBOAMTD UCCIIEAOBAHHE 3aBUCUMOCTH OJHON (PU3MYECKOH BEJIUYHHBI OT APYIOH C
HCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHMH: IUIaHUPOBaTh HCCIENOBaHUE, COOMpaTh
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YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], Clenysl MPeNIOoKEHHOMY IUIaHy, GUKCHPOBATh
pe3yJbTaThl NOJYYEHHOH 3aBUCUMOCTH B BUJE TaOJNHUL U rpadUKOB, AeNaTh BbIBOBI
1O pe3yJbTaTaM UCCIEeI0BaHUs

MPOBOAMTH KOCBEHHbIE U3MEPEHUs1 (HU3MYECKUX BEJIMYHH: MJIAHUPOBATh U3MEPEHHS,
coOHpaTh 3KCMEPUMEHTANIBHYO YCTAHOBKY, CIenysl MPeaioKeHHOW WHCTPYKLHUH, U
BBIYMCJIATH 3HAUEHHE BEJTUYHHBI

cobmonarh mnpaBwia TeXHUKHM Oe3omacHocTH mpu padore ¢ JabopaTOpHBIM
o0opynoBaHHEM

XapaKTepu30BaTb NPUHLMIbI NEHCTBHS H3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOii Ha UX ONMUCAHMS, UCMOJB3Yysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBJICHUN 1 He0OXOoauMbIe PU3NYECKHE 3aKOHOMEPHOCTH

pacno3HaBaTh MPOCTbIE TEXHHUECKHE YCTPOWCTBA U HU3MEPUTENIbHbIE MPUOOPHI MO
CXeMaM U CXE€MAaTHYHbIM PUCYHKaM, COCTaBJIATb CXEMbI 3JIEKTPUUECKUX LENeH C
NOoCJIeOBATENbHBIM U NapaJJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3M4asi yCIOBHbIE
0003HAYEHHS JIEMEHTOB 3JIEKTPUYECKUX Liernei

NPUBOOUTL NpPUMEpPbI (HAXOOUTh HH(POPMALMIO O MNpUMepax) IMPAKTUYECKOrO
HCIIOJIb30BAHHA (1)H3H'{6CKI/IX 3HAaHUHM B HOBCGHHGBHOﬁ JKHU3HHU AJid obecrieueHust
OesonacHOCTH mpu OOpalleHUH ¢ NpUOOpaMH U TEXHUYECKHMMU YCTPOMCTBAMH,
COXpaHEHUsl 310pOBbs M COOJIFOAEHHS HOPM JKOJOTMYECKOro IOBENEHUsS B
OKpYy>Karollen cpene

OCYIIECTBJISATh MOUCK HHPOpMaLUK (GU3NYECKOrO CoAep kaHus B ceTu MHTepHeT, Ha
OCHOBE HUMEHIUXCA 3HAaHUN U HyTéM CpaBHEHHUA OOMNOJHUTEJIbHBIX HCTOYHUKOB
BBIACJIATD I/IH(bOpMaLII/I}O, KOTOpasi SABJSACTCA HpOTHBOpe‘{HBOﬁ UJIH MOXET OBbITb
HE0CTOBEPHOU

UCMOJb30BaTh MPU  BBIMOJHEHUMU Y4eOHbIX 3aJlaHUN  HAYYHO-TIOMYJISIPHYIO
JuTepaTypy (pU3MHEeCKOro ComepikaHus, CIPABOYHBbIE MaTepuajbl, PECypChbl CETHU
HHTepHeT, BlafeTb NpUEMAMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIK U3 OOHON 3HAKOBOH CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M KpaTKUE YCTHbIE cooOuieHus, 00001mas
UHOOPMALMIO U3 HECKOJBKUX MCTOYHUKOB (PU3HUECKOrO COMEPIKaHUsl, B TOM YHUCIIE
nyOJUYHO MPEACTaBSTh Pe3yJbTaThl MPOEKTHON MM  HCCIEI0BATEIbCKOM
NeSITeJIbHOCTH, MPH 3TOM MPAaMOTHO MCIOJIb30BaTh H3yUEHHbIN MOHATUHHbBIN annapaT
Kypca GU3MKH, COMPOBOXKAATH BLICTYIJIEHUE NPE3eHTal[1el

1.20

NpPU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBaHUH (PHU3NUECKUX TMPOLECCOB
pacnpenensiTe OOsI3aHHOCTH B IPYIIE B COOTBETCTBHH C NMOCTABJIEHHBIMU 3aJa4aMH,
CJIeIUThb 3a BBIMOJHEHHEM IJlaHa AEHCTBUM U KOPPEKTUPOBATh €ro, aAeKBaTHO
OLIEHMBAaTb COOCTBEHHBbI BKJad B JESITEIbHOCTb TPYIIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISSE TOTOBHOCTD pa3pelaTh KOH(IUKTHI
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9 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHBbIE Pe3yJIbTATbI 0CBOEHHSI 0CHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 0011ero 00pa3oBaHus

1.1

UCIMOJIB30BATb U3YUECHHBIC MTOHATHA

1.2

pa3auyaTh SIBJIEHUS MO OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX NaHHOe (pu3nuveckoe siBeHHE

1.3

pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3UYECKUX SIBJICHUH B OKPYKAKOIEM MUDE,
B TOM 4ucjie GU3n4ecKue sBJICHUS B IPUPOJIE, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO
3ama4yy B y4eOHYIO, BbIAENSTh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3MUECKUX
SIBJIEHUI

1.4

OMUCHIBATH HM3yuUEHHblE CBOWCTBA Tel U (U3UYECKHE SIBJICHUS, HCIOJb3Ys
bu3MyecKue BeJMYUHbI, MPU ONMUCAHUU MPABUJIBHO TPAKTOBATH (YU3HMUECKUNH CMBICI
UCMOJIb3yEeMbIX BEJIMYHH, 0003HAYEHUs U €AMHULIBI (PU3UYECKUX BEJTMUUH, HAXOIUTh
(bopMyJIbI, CBSI3bIBAOLINE NAHHYIO (U3MUECKYIO BEJIMYMHY C APYTUMHU BEJTUYHMHAMH,
CTPOUTH rpa KU U3yUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJIMYUH

1.5

XapaKTepu30BaTh CBOHCTBA Tej, (U3MUECKUE SIBJIEHUS U MPOLECChI, HUCMONb3Ys
U3y4YEHHbIe 3aKOHbI, MPU 3TOM [aBaTb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUChIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3UYECKHE MPOLECChl M CBOICTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE
CUTyallMil NPAKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa: BbISABIATH  NPUYUHHO-
CJIEZICTBEHHbIE CBSI3H, CTPOUTh OOBSICHEHHE U3 2 — 3 JIOTMYECKUX IIAroB C MOMOLIBIO
2 — 3 u3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBJCHUH, (PU3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH

1.7

pemats pacyéTHble 3amayd (OMUparoIIMecss Ha CUCTeMy U3 2 — 3 ypaBHEHUH),
MCTIOJNB3Ysl 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3NUECKHUE BEIMYUHBI HA OCHOBE
aHaimM3a yCJIOBMs 3a7laud 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HENOCTAKOLIHME
WM U30BITOUHBbIE NaHHbIE, BbIOMpPATh 3aKOHbI M (HOpMyJbl, HEOOXOOUMBIE ISt
pelLIeHUsl, MPOBOAUTL Pacuy€Tbl M OLEHHBATb PEATUCTHYHOCTb MOJYYEHHOTO
3HA4€HUs1 HU3NUECKOI BETHUHHBI

1.8

pacno3HaBaTh MPOOJIEMbl, KOTOpPblE MOXHO PEIIUTh NMPH MOMOIIM (PU3HUECKUX
METOJOB, MCMNOJBb3ys OMNUCAHME HUCCJIENOBAHMs, BBIAEIATbH  NPOBEpPsEMOE
NPENNnoiIOKEeHNUe, OLEHUBATh NMPABUIBHOCTb MOPSAAKA MPOBEACHUS HCCIENOBaHUS,
JenaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOMOJEHUH U ONBITOB

1.9

MPOBOAMTD OMBITHI 1O HAOMOAEHUIO PU3NUECKUX SIBJIEHUH UIH (GU3UIECKUX CBOICTB
TEJ: CAMOCTOSITENILHO COOMPATh YCTAHOBKY M3 U30BITOUHOrO Habopa 0OopynoBaHus,
OIUCBIBATH XOJ OMbITA U €r0 Pe3yJbTaThl, (OPMYIHPOBATH BHIBOIBI

1.10

MPOBOIUTH MPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, ONpernessis CpenHee
3Ha4YeHHEe H3MepsieMOH BenuuuHbl (POKyCHOe paccTosiHHe coOMparoIed JHH3BI),
00OCHOBBIBaTh BBIOOP criocoda u3MepeHus (M3MepUTETHLHOrO Npudopa)

MPOBOAMTD MCCIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUYUH C HCIOJIb30BAaHHEM
NpPSIMBIX W3MEPEHUH: IUIaHUPOBaTh HCCIIEOBAaHHE, CAMOCTOSITEIbHO COOUpPATh
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YCTaHOBKY, (DUKCHPOBATh pPe3yJbTaThl MOJYUYEHHOH 3aBUCUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE TAOIUIM rpadMKOB, JeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEI0BAHUS

MPOBOAMTH KOCBEHHbIE U3MEPEHUsI HU3NYECKUX BEJIMYMH: [JIAHUPOBATh U3MEPEHMUS,
coOMpaTh 3KCIEPUMEHTANbHYI0 YCTAHOBKY MW BBIMOJHATb M3MEPEHHUs, Clenys
NPENJOKEHHON MHCTPYKLMH, BBIYMCIATH 3HAYEHHUE BEJIMYMHBI M aHAJU3UPOBATh
NOJIy4YE€HHbIE PE3YJIbTAThI C YUETOM 3aJaHHON MOTPELIHOCTH U3MEPEHUI

cobmoarh mnpaBuia TeXHUKHM Oe3omacHOocTH mpu padore ¢ JabopaTOpHBIM
o0opynoBaHHEM

pa3nu4yaTh OCHOBHbIE MPHU3HAKU M3YYEHHBIX (PU3HMUECKUX MOeNiel: MaTtepuaibHas
TOUKa, a0COJIFOTHO TBEPAOE TENO, TOUEHHbIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
MJIaHEeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO siipa

XapaKTepU30BaTb NPUHLMIMBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOii Ha UX ONMUCAHMS, UCTIOJb3ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBJICHUN 1 He0OXOAMMBIe PU3HYECKHE 3aKOHOMEPHOCTH

MCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMNCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PEUIEHUU yueOHO-
NpPaKTUYECKUX 3a/1a4, ONTHYECKHE CXEMbI JJIs MOCTPOCHUS U300paXKEHHI B MJIOCKOM
3epKajsie 1 coOuparoLei JTuH3e

NPUBOOUTL NpPUMEpPHI (HAXOOUTh HH(POPMALMIO O MNpUMepax) IMPAKTUYECKOro
HCIIOJIb30BAHHA (1)I/I3I/IquKI/IX 3HAHUHU B HOBCGHHGBHOﬁ JKHU3HU 1OJId obecrieueHust
6e3onmacHOCTH mpu OOpalleHuH ¢ NpUOOpaMH U TEXHUYECKHMMHU YCTPOMCTBAMH,
COXpaHEHUsI 370pOBbs M COONIIOAEHHS HOPM 3KOJOTMYECKOro MOBENEHUS B
OKpYy>Karolen cpene

OCYIIECTBISATh Mouck HHpopMmauuu (usuyeckoro comepxanus B cetu MHTepHer,
CaMOCTOSITENIbHO (OPMYJIMPYsT MOUCKOBBIA 3ampOC, HAXOAMTb MYTH OMpeNeeHUs
JOCTOBEPHOCTH TMOJIyYeHHOH HMHGOPMALMU Ha OCHOBE HMEKOUIMXCS 3HAHUH U
JOMOJIHUTEbHBIX UICTOUHUKOB

UCMOJb30BaTh MPU  BBIMOJHEHUMHM Y4eOHbIX 3aJlaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MHECKOro CONMep)KaHus, CIpPaBOYHbIE MaTepUajbl, PECYpChl CETH
HUHTepHeT, BlaaeTb NpUEMAMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMaIK U3 OIHON 3HAKOBOH CUCTEMBI B IPYTYIO

1.20

co3laBaTh COOCTBEHHBIE MUCbMEHHbIE H YCTHBIE COOOLIEHHs HA OCHOBE MHQOpMaLMH
M3 HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COAEp)KaHHUs, MyOJUYHO NMPENCTaBISATh
pe3yJIbTaThl NPOEKTHON WJIM UCCAEAO0BATENbCKON NEATENBbHOCTH, IPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHbIH MOHSATHHHBIA anmapar u3y4aeMoro pasaena (GU3MKU U
COIPOBOKAATh BBICTYINIEHHE NpPE3eHTalMeH ¢ y4€TOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB

1.21

NpPU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBaHUH (PU3NUECKUX TMPOLECCOB
pacnpenensiTb OOsI3aHHOCTH B IPYIIE€ B COOTBETCTBHHM C IOCTABJIEHHBIMH 3a/1a4aMH,
CJIeIUThb 3a BBIMOJHEHHEM IJaHa AEHCTBUM U KOPPEKTUPOBATh €ro, aaeKBaTHO
OLIEHHBAaTb COOCTBEHHbIH BKJAaX B JESITENbHOCTb TIPYIbl, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJIEHCTBHE, MPOSIBIISIE TOTOBHOCTD pa3pelaTh KOH(IUKTHI
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INPOBEPAEMBIE DJIEMEHTBI COAEPXAHUA

7 KIIACC
Koa Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUSA
pasaena | 3J1e€MeHTAa
®U3HKA U EE POJIb B [TO3HAHWUU OKPYXXAIOIIETO MHMPA
11 ®duszuka — Hayka O npupone. Senenus npupoabl. Pusnueckue SBIEHUS:
' MeXaHUYECKHE, TEIJIOBbIE, IJEKTPUUECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE
12 duznueckue BeIMUYUHBL M3Mepenue ¢usnyeckux BenuuuH. Duznueckue
' npubopsl. [TorpemwHoCTh U3MepeHuil. MexayHapoaHasi CUCTEMA €IUHHULL
EcrecTBEHHOHay4HbIII METOA NO3HAHHUS: HAONIOJEHHE, MOCTAaHOBKA HAy4YHOIO
1.3 BOIPOCA, BbIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE FMIIOTe3, OO BICHEHHE
1 HaGJIF0 1AEMOTO SIBJIEHHST
1.4 Onucanue GU3MUECKUX SBICHUH C MOMOILBIO MOJeNeH
[TpakTuyeckue paboThI:
H3mepenue paccTosiHUM.
15 H3mepeHue oObéMa JKUIKOCTH U TBEPAOTO Tea.
' OnpeneneHue pa3MepOB MabIX Tel.
H3mepenue TemnepaTypbl NpU MOMOIIM XXHAKOCTHOTO TEpMOMETpa U JaTuHKa
TEeMIIEPaTypbl
ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEIIECTBA
21 CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
' IMCKPETHOE CTPOEHHE BELIECTBA
29 JiBr>keHue yacTull BeriecTsa. CBsi3b CKOPOCTH IBHXKEHHS HACTHULL C TEMIIEPATYPOHL.
' BbpoyHoBckoe nBuxenue, nuddysus
23 B3anmopaencTBrue 4acTUL] BELIECTBA. MPUTSKEHUE U OTTAJIKUBaHUE
5 ArperaTHble COCTOSIHMSI BELLECTBA. CTPOEHHE TIa30B, >KUIAKOCTEH M TBEPABIX
24 (kpucTamuiMueckux) Tena. B3auMocBsizb Mexay CBOICTBAMM BELLECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM
2.5 OCo0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuyeckue paboThI:
26 OueHka auameTrpa aToMa METOIOM pPsIOB (C HCMojib30oBaHHEeM Qororpaduii).
' OnbIThl 1O HAOJIOACHHUIO TEIJIOBOTO PACLIMPEHHS Fa30B.
OnbITh TO OOHAPYKEHUIO NEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS
JIBDKEHUE U B3AUMOJIEUCTBUE TEJI
3.1 MexaHuyeckoe asumxeHue. PaBHOMEpHOE U HEpAaBHOMEPHOE ABUXKEHHE
39 Cxopocts. Cpenssisi CKOPOCTb MPU HEPABHOMEPHOM ABMXeHUHU. Pacuér mytu u
3 ' BPEMEHH JBH)KECHUS
313 SlBnenue wuHepuuu. 3akOH HHepuMU. BsaumopeiicTBue Ten Kak NpUYMHA
' M3MEHEHUs! CKOPOCTH ABHXKEHMs Tel. Macca kak Mepa HHEPTHOCTH TeJla
34 [InoTtHOCTh BewecTtBa. CBsA3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €IUHUILIE

00BEMaA BelEeCTBA
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3.5

Cua KkaK XapakTepUCTHKA B3aUMOJICUCTBUS TeJ

3.6

Cuna ynpyrocrtu u 3akoH ['yka. MU3mepenue Cuiibl ¢ MOMOIIBI JUHAMOMETpPA

3.7

}{B.HeHI/Ie TATOTEHUA U CHUJIA TAXECTH. Cyma TSAXKECTHU Ha prFI/IX IMJ1aHeTax. BCC
Tena. HeBecoMocTh

3.8

Cuna tpenust. TpeHue CKoNbXeHHUs U TpeHUE NOKosi. TpeHue B mpupoe U TEXHUKE

3.9

CnosxeHue cuil, HanpaBJeHHbIX 110 OAHON NMpsiMOl. PaBHOnEHCTBYOIIAsA CUT

3.10

[IpakTuyeckue paboThI:

OnpeneneHyue CKOPOCTH PaBHOMEPHOI'O ABM)KEHUS (1IapHKa B XKUAKOCTH, MOJEIH
3JIEKTPUUECKOro aBTOMOOMIA W Tak panee). OmpeneneHue cpenHeill CKOPOCTH
CKOJIb)KEHUs1 Opycka WJIM IIapvKa IO HAaKJIOHHOW Iuockoctu. OrmnpeneneHue
TUIOTHOCTH  TBEpAOro Tena. OnbITh, AEMOHCTPUPYIOLIME  3aBUCHUMOCTH
pactsbkeHus:  (medopManuu) NOPYKUHBI OT MPHJIOKEHHOW Cuibl.  OTBITHI,
JEMOHCTPUPYIOILHE 3aBUCUMOCTb CHUJIbl TPEHMsI CKOJbXEHHUs OT Beca Tena U
XapakTepa COMpHUKaCcaroLIMXCsl OBEpX HOCTEN

®dusznueckue SBJIEHUS B NPUPOAE. TIPUMEPbl [ABUXKEHUS C pa3IMYHBIMU
CKOPOCTSIMHM B XKHUBOH U HEXUBOH NMPUPOJAE, NEHCTBUE CUJIbI TPEHUs B IPUPOAE U
TEXHUKE

3.12

TexHUueckue yCTpoucTBa: TMHAMOMETP, MOALIMITHUKU

TABJIEHUE TBEP/IBIX TEJL YXHUJIKOCTEN U TA30B

4.1

Hasnenue tBEpaoro tena. CnocoObl yMEHbLICHUS U yBEIUYEHUS TaBJICHUS

42

JlaBneHue raza. 3aBUCUMOCTb aBJIEHHUs ra3a OT 00bEMa, TeMIepaTypbl

43

[Tepenaua naBiaeHust TBEPABIMU TEJIAMHU, XKUIKOCTIMHU U razaMu. 3akoH [lackassi.
ITHeBMaTHyeCKHe MalIMHbI

4.4

3aBUCUMOCTb JaBJIEHUS KUIKOCTH OT riyOuHbl. ['mapocratuyeckuii mapaaokc.
Coobwmaromuecst cocyasl. ['uapasnuyeckre MexaHHU3MbI

4.5

Atmocthepa 3emnu u armochepHoe mAaBieHue. [IpUUMHBI CylIeCTBOBaHUS
Bo3ayuIHoN obonouku 3emau. Onbir Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTrO
AaBJICHUS OT BbICOTBI HAl YPOBHEM MOPA

4.6

HUsmepenue atmocdepHoro naenenusi. [Ipubopsl ans usmepenus arMmocdepHoro
JaBJIEHUS

4.7

JleficTBUE >KUOKOCTU U ra3a Ha MOrpyk€HHOe B HHUX Teno. BrlTankuparomas
(apxumenosa) cuna. 3aKkOH Apxumena

48

IInaBanue ten. BoznyxonnasaHue

49

[IpakTuyeckue paboThI:

HccnenoBaHne 3aBUCMMOCTH Beca Teja B BOAE€ OT OObEMa MOrpyXEHHOH B
XKHUAKOCTh 4acTH Teja. OmnpeneneHrue BhITAIKUBAKOLIEH CUIIbI, AEHCTBYIOLIEH Ha
TeNO, MOrpyX€HHOE B KUIAKOCTb. IIpoBepka HE3aBUCUMOCTHU BbITAJKUBAIOLLEH
CHUJIbIL, IEMCTBYIOLIEHN Ha TEJO B )KUAKOCTH, OT MACChI TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAKOLLIEH CHIIbI, NEHCTBYHOLLIEH
Ha TeJI0O B XXKUAKOCTH, OT 00bEMa MOTPY>KEHHOW B XXUAKOCTh YaCTH Teja U OT
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NJIOTHOCTH >KUIAKOCTH. KOHCTpyupoBaHME apeoMeTpa MWJIM KOHCTPYMpPOBaHUE
JIOZIKH U OTpefiesIeHHe €€ rpy30NoAbEMHOCTH

dusnueckue sSBJICHUS B NpUupoac. BIUAHUEC aTMOC(bepHOFO JIaBJIEHUS] HA >KMBOM

4.10
OpraHu3M, IJIaBaHUe PbIO
TexHuueckue ycTpoHCTBa: COOOLIAIOIUECS COCYIbI, YCTPOHCTBO BOAOIPOBOJA,
4.11 TUAPABIMYECKUH MpPecc, MaHOMETp, OapoMeTp, BbICOTOMED, MOPLIHEBOW HAcCOC,
apeoMeTp
PABOTA, MOIITHOCTB, SHEPT A
5.1 Mexanuueckasi padora
52 MexaHuueckass MOLIHOCTD
53 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAsK TIOCKOCTh. [1paBuiio paBHOBECHS
' pbluara
54 [IpumeHeHHe npaBUiIa paBHOBECHs pbluara K OJIOKy
55 «3on0T0€ npaBuiIo» MexaHuku. KoappuireHT nonesHoro neHCTBUS MEXaHU3MOB.
' [IpocTble MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTreHuManbHast SHEPTUU TeJa, MOJHATOrO Hal 3eMIEi
5 5.7 Kunerunyeckas sHeprus
58 [TonHas MexaHuueckast SHEprus. 3aKOH U3MEHEHUs U COXPAHEHHUsS] MEXaHUUYEeCKO
' 3Hepruu
[IpakTuyeckue paboThI:
Onpenenenue paboTbl CUJIBI TPEHUST TNPU PABHOMEPHOM MABIDKEHHHM Teja IO
59 rOPU30HTAJIbHOM MOBEPXHOCTU. MccienoBaHue yciOBUII paBHOBECHUS pbluara.
HNsmepenne KIIJ nHaknoHHOM mockoctu. HM3yudenuwe 3akoHa coxpaHeHUs
MEXaHU4ECKON JHEPruu
5.10 ®dusnueckue sIBJICHUs B IPUPOJE: PblUaru B TeJe YEJIOBeKa
511 TexHuueckue yCTPOWCTBA: pblyYar, TMOABIKHBIA W HEMONBMXHBIH OJOKH,
' HAKJIOHHA$ TUNIOCKOCTb, MPOCThIE MEXaHU3MBbI B ObITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3J1€MEHTBI COAEPKAHUSA
pasaena | 3J1€MeHTAa
TEIIVIOBBIE ABJIEHUA
OcHOBHbIE MOJOXKEHHSI MOJIEKYJISIPHO-KMHETHUECKON TEOPUU CTPOEHHS! BELIECTBA.
6.1 Macca u pasmepbsl Mosieky. OnNbIThI, MOATBEPXKAAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6 62 Monenu TBEPOOro, >KMAKOrO U ra3000pa3HOro COCTOSHMI  BeLIecTBa.
' Kpucramnmuueckue u aMopdHbie Tena
6.3 OOmbsicHEeHHEe CBOWCTB ra3oB, KMAKOCTEH W TBEPABIX T€J HA OCHOBE MOJIOKEHUH
' MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6.4 CMauuBaHue U KaNnUUISIPHbIE SIBIIEHUS

81




6.5

Tennosoe pacliMpeHue u cxaTue

6.6 Temneparypa. Csizb TeMniepaTypbl CO CKOPOCTBIO TEIIOBOTO ABUKEHHS YaCTHI]
6.7 BuyTpeHHss  sHeprus. CnocoObl  U3MEHEHHs  BHYTPEHHEH  J3HEpPruu:
' TerJjionepenaya u copepiieHre padboThl
6.8 Bunel Tennonepenauu: TeNI0NpOBOAHOCTb, KOHBEKLIMS, U3JIyUEHUE
6.9 KonuuectBo Tennorel. Y aenbHas TENI0EMKOCTD BELLECTBA
6.10 TennooOMeH U TenjaoBOe paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca
6.11 IInaBnenue M OTBepAEBaHME KPUCTAJIMUECKUX BEIUECTB. YIeJbHAs TEIjaoTa
' TUIaBJIEHUS
[Tapoobpa3oBanue u koHneHcauus. Mcnapenue. Kumnenue. YnenbHas TerioTa
6.12 napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPATypbl KHUIEHHs OT aTMOC(HEPHOro
JABJICHUS
6.13 Bnaxnocts BO3nyxa
6.14 DHeprust TOrMBa. Y IeIbHas TEMJI0Ta CrOPaHUs
6.15 [Tpunuune! padots! TeroBbix asurarenei KI1/] renosoro neuraress. Teniosbie
' JBUTATEN U 3alUTa OKPY KAKOLIEH Cpebl
6.16 3aKOH COXpaHEHUs U NMPEBPALLEHUs SHEPTHH B TEIUIOBBIX MPOLECCAX
[IpakTuyeckue paboThI:
OnbIThI O OOHAPYKEHUIO NEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSXKEHUSI.
OnbIThI MO BhIpALIMBAHUIO KPUCTAJJIOB NTOBAPEHHON COJIM MJIM caxapa.
OnbIThl 0 HAOTIOAEHHUIO TETIOBOrO PaCIIUPEHUs ra30B, JKUIKOCTEH U TBEPABIX
Tel.
OnpeneneHue AaBjieHUs: BO3Ayxa B OaIOHe LIMPUILIA.
OnbIThI, JEMOHCTPUPYIOIHME 3aBUCUMOCTb JaBJIEHUS BO3/yXa OT ero o0béMa u
HarpeBaHUs UJIM OXJIAXIAEHHUS.
[IpoBepka rumore3bl JUHEHHOW 3aBUCUMOCTH AJMHBI CTOJOMKA XKMIOKOCTH B
6.17 TePMOMETPHUECKOH TpyOKe OT TeMnepaTyphbl.
' HaGnroneHue u3sMeHeHusi BHyTPEHHEH SHEpriH Tejla B pe3yJibTaTe Terjonepenadu
1 padOThI BHELIHUX CHUJI.
HccnenoBaHue siBjeHUs TEMJIOOOMEHa MPU CMEIIMBAHUU XOJIOMHON U ropsyeit
BOJBL.
OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOrO BOJOU MpU TEMIooOMeHe ¢
HarpeTbhiM METAJUTMYECKUM LUJIUHIPOM.
OrnpeneneHue yaenbHON TEMJIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca ucnapeHusl.
OrnpeneneHue OTHOCUTENIbHON BJIAXKHOCTH BO3/AyXa.
OrnpeneneHue yaenbHON TEMJIOTHI MJIABICHUS JIbIA.
@u3nyecKkue SIBJIEHUs B NMPUPOJE. MOBEPXHOCTHOE HATSHKEHHUE U KaNWLISPHbIE
6.18 SIBJIGHUSI B MPHUPOAE, KPUCTALIbI B mpupozae, uznydenue CosiHLA, 3aMep3aHue

BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI, TYMaHa, HHEsl, CHera.
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TexHudeckue yCTpPOWCTBA: KaNWJUISAPBI, NPUMEPbI UCMOJIb30BaHUSI KPHUCTAJUIOB,
XKUAKOCTHBIM TEPMOMETP, AATYUK TEMIEPATYPhl, TEPMOC, CUCTEMA OTOIIEHUs

0.1 JIOMOB, TMTPOMETPBI, MCUXPOMETp, MapoBasi TypOHWHA, ABUraTesb BHYTPEHHEro
CrOpaHusl.
DJIEKTPUYECKHWE U MATHUTHBIE ABJIEHWA
7.1 Dnekrpusauus Ten. [Ba pona 3MeKTpUYeCKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTBH  CHJIBI
7.2 B3aMMOJENUCTBUS 3aPSKEHHBIX T€J OT BEJIWYHUHBI 3apPsiA0B U PACCTOSTHUSL MEXIY
TeJIaMH)
73 OnexTpuueckoe mnoje. Hanpspk€HHOCTh 3iexTpuyeckoro mnonas. IlpuHuun
' CYINEepHO3ULMH JJEKTPUUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu »snexTpuueckux 3apsaoB. DJIEMEHTApPHBIM JJIEKTPUYECKUIl 3apsif.
' Crtpoenue atoma. [IpoBOIHUKH U AUBIEKTPUKH
7.5 3aKOH COXPaHEHUs 3JIEKTPUUECKOTro 3apsiaa
76 DNEeKTPUUECKUH TOK. Y CII0BUS CyLIeCTBOBAHUS 3JIEKTpHUECKOro Toka. McrouHuku
' MOCTOSIHHOTO TOKa
77 JleficTBUsSI  3JIEKTPUYECKOrO TOKa (TeMjaoBO€, XHUMHYECKOe, MAarHUTHOE).
' DNEKTPUUECKHUH TOK B )KUIKOCTSIX U ra3ax
7.8 Onekrpuyeckas uenb. Cuja Toka. DNEKTPUUECKOE HAMPSIKEHHUE
7.9 ConpotusieHue NpoBOAHUKA. Y IENbHOE COMPOTUBIIEHHE BELIECTBA
7.10 3akoH OMa a1 y4acTka Lenu
7.11 ITocnenosarenbHOE U NapaiebHOE COEAUHEHNE TPOBOJHUKOB
7.12 PaboTa 1 MOLIHOCTb 3JIEKTPHUECKOro Toka. 3akoH Jxoyins — JleHua
713 DJeKTpUYecKUe Lenu 1 NoTpeOUTeNHt 3IeKTpudeckoi s3Hepruu B ObiTy. Kopotkoe
' 3aMbIKaHHe
7.14 ITocTosiHHbIE MarHuThl. B3auMoneicTBue NOCTOAHHBIX MArHUTOB
7.15 MaruuTtHoe nose. MarHuTHoe rnosie 3eMJIM ¥ ero 3HaueHue AJs )KM3HU Ha 3emiie
716 Oneir  Opcrena. MarHuTHoe TMoje 3JeKTpudeckoro Toka. IIpumeHeHue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleiicTBe MarHMTHOrO MOJs Ha MPOBOAHUK C TOKOM. OJIEKTPOABHUIaTeNb
7.17 NOCTOSAHHOro Toka. Mcnonp3oBaHue 3aekTpoaBUrareneldl B TEXHUYECKUX
yCTPOMCTBAX U Ha TPAHCIOPTE
7.18 Onbitel @apanes. SBneHue anekTpoMarHuTHON MHAYKLUMHU. [1paBuno Jlenua
719 DJIeKTPOreHepaTop. CnocoObl  MONyYeHUs  3JIEKTPUYECKOW  SHEPTHUH.
' DJEKTPOCTAaHLIMU Ha BO3OOHOBJIIEMBIX UCTOYHHKAX SHEPTUH
[IpakTuyeckue paboThI:
OnbITh! 10 HAOTIOACHHUIO 3JIEKTPH3ALMH T HHAYKLHEH U MPU COPUKOCHOBEHUH.
7.20 HccnenoBanue neiicTBUSA 3J1€KTPUYECKOrO NOJI HA MPOBOJHUKHU U AUSJIEKTPUKH.

COopka u mpoBepka padOoThI SJIEKTPUUECKOHN 1LIEMH MOCTOSIHHOTO TOKA.
U3mepeHue v peryupoBaHue CUJIbI TOKA.
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H3mepenue 1 peryiupoBaHie HalpsHKeHUs.

HccnenoBanne 3aBUCHUMOCTM CHJIBI TOKA, HAYLIErOo 4Yepe3 pe3ucrop, OT
COTMPOTUBIIEHHUS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOpE.

OnbIThI, NEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOrO CONPOTHBIIEHUS
NPOBOJHUKA OT €ro JUIMHBI, MJIOLAAH NTONEPEeYHOro CeYeHHs U MaTepuyaa.
[IpoBepka npaBuia CI0KEHHUs HAMpPSDKEHUH MPU MOCIEeN0BaTEIbHOM COEAMHEHUH
nByx pesucropoB. IlpoBepka mnpaBuna s CUJIbl TOKa MpHU Mapajjie]bHOM
coenuHeHuu pe3uctopos. OnpeneneHue padbOThI 3MEKTPHUECKOrO TOKA, HAYLIETO
yepe3 pesuctop. OnpeaeneHyre MOLHOCTH 3JIEKTPUUECKOrO TOKA, BbIAEIAEMOH Ha
pesucrope. Mcciaenosanue 3aBUCUMOCTH CHIIbI TOKA, UAYLLETO Yepes JaMITOUKY, OT
HanpsbkeHuss Ha Hell. Onpenenenue KIIJ[ Harpesatens. HccnemosaHue
MarHUTHOINO B3aUMOJAENUCTBUS TMOCTOSIHHBIX MarHuToB. M3yueHue MarHuUTHOro
TOJIs1 MOCTOSIHHBIX MarHUTOB IPU UX OObEAMHEHUH U pazneneHuu. MccnenoBanue
NEeNCTBUS  JJEKTPUYECKOro TOKa Ha  MarHUTHyl  crpenky.  OnbiThl,
JEMOHCTPUPYIOIHE 3aBUCHUMOCTb CHJIbI B3aUMOJEICTBHUSl KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa M HamnpaBlieHUs TOka B KaTyluke. M3yuyeHue nedcTBus
MarHUTHOTO IOJIS1 Ha MPOBOAHUK ¢ TOKOM. KoHCTpyHpoBaHue 1 u3yueHue padoTsl
anextpoasurarens. Msmepenue KIIJI anexTpoasurarenbHoi ycTaHOBKU. OMBITHI
MO MCCIENAOBAHUIO SIBJIEHUS] JJIEKTPOMArHUTHOM HWHAYKLMHU. HCCleOBaHUE
M3MEHEHUH 3HaueHHUsl U HamnpaBieHUs] MHIYKLMOHHOIO TOKa

Odusuyeckue sBJIEHUS B MPUPOJAE. DJJIEKTPUYECKHe sBIeHUs B armocdepe,

7.21 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMjH, Apeid MOoJCOB,
POJIb MArHUTHOTO TOJISL I1s1 )KU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHnudeckue yCTpONCTBA: JJIEKTPOCKOMN, aMIepMeTp, BOJBTMETP, peOCTar,
CUETYMK  DJIGKTPUYECKOM  DHEPrud,  SJIEKTPOOCBETUTENbHbIE  MPUOODBI,

7.22 HarpeBaTelIbHbIE JIEKTPONPUOOPHI (MPUMEPBI), EKTPUYECKUE MPEAOXPAHUTENH,
3JIEKTPOMArHUT, 3JIEKTPOABUraTeb MOCTOSIHHOIO TOKA, T€HEPaToOp MOCTOSTHHOIO
TOKa

9 KJIACC
Kon Kon
ITpoBepsiembie 3JieMeHTbI COAePKAHUSA
pasgeJia | 3JeMeHTA
MEXAHWYECKHUE ABJIEHUA

8.1 MexaHuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra

82 OTHOCHUTETPHOCTh MEXAHUUYECKOTO JIBUIKEHHUSI

83 PaBHOMEpHOE NPSIMONIMHENHOE ABUXKEHUE

] 8.4 HepaBHoMepHOoe npsimonuHeiiHOe aBuxeHue. CpenHsis U MTHOBEHHAast CKOPOCThb

Tesa MPU HEPABHOMEPHOM JBHXKEHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMONIMHENHOE IBUXKEHUE

8.6 Ceobonnoe napenue. Onpitel ["anunes

8.7 PaBHOMepHOe nBIKEHHE MO OKpyxHocTU. [lepron W wacrora oOpalieHus.

JIuHeiiHas U yrioBasi CKOpocTU. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE
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8.8

Ilepsbiit 3akoH HeroTOHA

89 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akoH HproTOHA
8.11 [IpuHLMN cyneprno3uLuu CUl
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: cua TPEeHUs CKOJIb)XXEHHUS, CUJla TPEHUS ITOKOsI, Ipyrue BUbl TPEHUS
8.14 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTeHHs. Y CKOpeHHEe CBOOOIHOrO MaaeHHs
815 JBuxenue raHeT Bokpyr Connua. Ilepsas kocmuueckast ckopocts. HeBecomocTb
' U Meperpy3Ku
8.16 PaBHOBecue MaTepua bHOI TOUKU. AOCOIIOTHO TBEPAOE TENO
8 17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEMJIEHHON OCbKO BpallleHUs. MOMEHT CHIIBL.
' LeHTp TspKECTH
8.18 Umnynsc Tena. U3menenue umnynbsca. UMnynabc cuibl
8.19 3aKOH COXpaHeHUs UMITYJIbCca
8.20 PeaxTuBHOE ABUXKEHUE
8.21 MexaHuueckast paboTa U MOILIHOCTb
8.22 Pabota cui TskecTH, ynpyroctH, TpeHusi. CBsi3b 3HEPTUU U padOoThI
8.23 [ToTeHuuanbHas 3Heprus Tena, NOJHATOrO HaJl IOBEPXHOCTBIO 3EMIIH
8.24 IToTeHuManbHasi SHEPTUS CXKATON NPYKUHBI
8.25 Kunerundeckas sneprus. Teopema 0 KWHHETUUECKON SHEPIUU
8.26 3aKOH COXpaHEeHHs] MEXaHUUEeCKOH 3Hepruu
[IpakTudeckue padboThI:
Onpenenenue cpenHel CKOPOCTU CKOJIbXKEHHUSI OPyCKa MIIM JBH)KEHUS 1IAPUKA M0
HaKJIOHHOI myockocTtd. OrpeneneHue yCKOpPEeHHs Tejla NMPU pPaBHOYCKOPEHHOM
JBHU>KEHHUHU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH NyTH OT BPEMEHHU MTPU PaBHOYCKOPEHHOM JBU>KEHUH
0e3 HauaJbHOU CKOPOCTH.
[IpoBepka rumoTesbl: €CiIM NPU PAaBHOYCKOPEHHOM IBM)KEHHHM 0Oe3 HavajlbHOMH
8.27 CKOPOCTHM MNYTH OTHOCATCSl KakK psii HEUETHBIX YMCEN, TO COOTBETCTBYIOLIHME
NPOMEXYTKH BPEMEHU OAMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJIBXKEHUsI OT CHJIbI HOPMaJbHOTO
nasnenusi. OmnpeneneHve koddduirieHTa TpeHHus ckonbxeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHre paboTbl CHIIbI TPEHHUS NMPH PABHOMEPHOM
OBM)KEHUH TeJa M0 FOPU30HTabHOI MoBepXxHOCTH. OnpeneneHue padboThl CHIIbI
yOPYrocTH NMpHU NOABEME Ipy3a C UCMOJb30BAHUEM HEMOABUXKHOIO U MOABHXKHOTO
6J10KOB
808 ®dusnueckue sBJIEHUS B NPUPOAE. MNPUIMBBI U OTJIUBBI, ABUXXEHUE IUIAHET
' ConHevyHOM CUCTEMBI, PEaKTUBHOE ABH)KEHHE )KUBbIX OPraHU3MOB
8 20 Texnudeckue yCTpPOWCTBA: CNHMIOMETP, OATYUKU MOJOXKEHHs, PACCTOSHUS H

YCKOPEHMUsI, PAKEThI
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MEXAHWYECKHWE KOJIEBAHHWA 1 BOJIHBI

9.1

KonebarenbHoe npukeHue. OCHOBHbIE XapaKTEPUCTHKU KOJNEOAHWI: Mepuo,
4acTOTa, aMILIUTyaa

9.2

Marematuueckuili M NpPyXUHHBIA MasaTHUKU. lIpeBpaineHue sHepruu npu
KoJe0aTeNIbHOM IBH)KEHUH

93

3atyxaromue konedaHusi. BoiHyxneHHble konedanus. PezoHanc

94

MexaHnuueckue BoaHbl. (CBoiicTBa MexaHudeckux BOJH. [IlpomonbHble U
nonepeyHble BOJHBL. J{MMHA BOJHBI U CKOPOCTb €€ pacnpOCTPaHEHHUS.
MexaHuyeckue BOJHbI B TBEPAOM Tese, CEHCMUUECKUE BOIHBI

9.5

3Byk. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

HHbpa3Byk U yiIbTpa3ByK

9.7

[IpakTuyeckue paboThI:

OnpeneneHue 4aCcTOThI U MepHoAa KoeOaHUH MaTeMaTHYECKOrO MasiTHUKA.
OnpeneneHue 4aCTOThI U epHoAa KoyieOaHUH NPY>KMHHOTO MasTHUKA
HccnenoBaHye 3aBUCMOCTH Nleproza KoeOaHUH MOIBELIEHHOTO K HUTH IPy3a OT
IUIMHBL HUTH. MccrnenoBaHHe 3aBHCHMOCTH Mepuoja KoyieOaHUH MNpY>KUHHOTO
MasiTHUKa OT Macchl rpy3a. IIpoBepka He3aBUCMMOCTH Nepuona KonedaHuil rpysa,
MOABEIIEHHOrO K HUTH, OT MAacChl Ipy3a M ECTKOCTH NPY>XUHBL HM3mepeHue
yCKOpeHUs: CBOOOIHOrO NaieHus

9.8

@dusznyeckue SBJIEHUS B INPUPOAE. BOCHPHUSATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUECKHE BOJIHbI, LIyHAMHU, 3XO

9.9

TexHuueckue yCTpPOHCTBA: 3XOJIOT, MCIOJb30BAHUE VYIBTPAa3BYyka B OBITY U
TEXHUKE

10

DJIEKTPOMATHUTHOE T10JIE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNeKTPOMarHUTHOE noe. DNeKTPOMarHUTHbIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

10.2

[Ixana 371€KTPOMarHUTHBIX BOJIH

10.3

DnekrpoMarHuTHast npupona csera. CkopocTs cBeta. BonHOBbBIE CBOICTBA CBETa

10.4

[IpakTuyeckue paboThI:
H3y4yeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILLBE MOOMJIBHOTO TesedoHa

10.5

@duznueckue SBJIEHUS B TNpUpoAe. OHOJOrHMYeckoe HeicTBUE BHIUMOIO,
yJIbTPapUOJETOBOrO U PEHTTEHOBCKOTO M3JIyUeHHI

10.6

TexHUueckue yCTpOHCTBA: UCIOIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH IJ11 COTOBOM
CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBast monensb ceeta. Mctounuku ceera

11.2

IIpsiMonuHeNnHOE pacpoCTpaHEHUE CBETa

11.3

OTtpaxenue ceta. [1nockoe 3epkano. 3aKOH OTpakeHHs! CBETA

11.4

[Ipenomnenue ceera. 3akOH npesnomieHus ceeta. [lonHoe BHyTpeHHee OTpakeHue
CBETa
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11.5

JIunza. Xop nyyel B TMH3e

11.6

Onrtuueckas cucrema ¢oroannapara, MUKPOCKONA U TeJeCKomna

11.7

I'na3 kak onruyeckasi cucreMa. biM3opykocTb U 1abHO30PKOCTh

Paznoxxenue 6enoro ceera B ciektp. OnbiTel HptoTOHA. CioKeHHE CIIEKTPaIbHbIX
uBeToB. Jlucnepcus ceeta

11.9

[IpakTuyeckue paboThI:

HccnenoBaHie 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOI'O JIy4a OT yIjia MajeHus.
H3yyeHue xapakTepuCTHK U300paXKeHHUs MpeaMeTa B IIOCKOM 3epKaie.
HccnenosaHie 3aBUCMMOCTH yIJ1a MPEIOMIIEHHsI CBETOBOIO Jlyya OT yrJja MafeHus
Ha IpaHuLe «BO3IYX — CTEKJIO.

[TonyueHue u3o0pakeHHii ¢ MOMOUIbIO COOUPAOILEH JIMH3BI.

Omnpenenerue GOKYCHOrO PaCCTOSIHUS U ONTHYECKOH CHIIbI COOMpPAIOLIEH JIMH3BI.
OmnbIThI MO Pa3I0kKEHHIO OEJIOro CBETa B CIEKTP.

OmnbIThI M0 BOCMPUSATUIO LIBETA MPEIMETOB MPH MX HAOMIOIEHUU Yepe3 LIBETOBbIE
bunbTpsI

11.10

®duznueckue siBieHuss B mnpupone: 3atmenus ConHua u JlyHbl, nBera Tedn,
ONTHYECKHUE sIBJIEHUs B atMocdepe (uBeT Heba, pedpakuus, paayra, MUpax)

11.11

TexHuueckue yCTpOHCTBA: OYKHM, MepuUckom, ¢oToanmnapar, ONTHYECKHE

12

CBETOBOJbI
KBAHTOBBGIE ABJIEHWA
12.1 OnsiTel Pesepdopna u nanerapHas monens atromMa. Monesb atoma bopa
12.2 Hcnyckanue u nornouienue ceera atomoM. KBaHThl. JIHeHuaThie CIEKTPhI
12.3 PanuoaktiBHOCTB. Asb(a, 6eTa- U ramMma-u3nyyeHus
12.4 Ctpoenue atomHoro sinpa. Hykinonnast Mmogens atoMHoro siapa. Mzoronsl
12.5 PanuoaktusHble npeBpatuenus. [lepuoa nonypacnana aTOMHbIX siep
12.6 SnepHble peakii. 3aKOHbI COXPAHEHHUs 3apsiI0BOIO U MaCCOBOIO YUCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b Macchl U 3HEPTUU
12.8 Peakuuu cunresa u nenenus sinep. Ucrounuku sHeprun CosHLA U 3BE3N
129 Anepnas sHepreruka. JleficTBMEe pPaAMOAKTUBHBIX H3JIyYEHHII Ha O KUBBIE
' OpraHU3MbI
[IpakTuyeckue paboThI:
HabnroneHue CrijiomHbIX 1 IMHEHYAThIX CIIEKTPOB U3JTyYEHHUSI.
12.10 HccnenoBaHue TPEKOB: U3MEpPEHHE dHEPrMM YaCTHULIbI IO TOPMO3HOMY NyTH (IO
dororpadusm).
H3mepeHue paaiuoakTUBHOrO hoHa
duznueckue SBIEHUS B MPUPOAE. €CTECTBEHHBIH pPaTUOAKTUBHBIA (OH,
12.11 KOCMHUYECKHE JIy4d, pPaJAUOAKTUBHOE M3JIyd€HHE MPUPOAHBIX MHUHEPAJIOB,
JNENCTBHE PAANOAKTUBHBIX U3JTy4YEHUI HA OpPraHU3M 4eJlOBeKa
1212 TexHudeckue yCTpOMCTBA: CHEKTPOCKON, WHAMBUAYAJIbHBIA NO3UMETp, Kamepa

BunbcoHa
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INPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OBPA30OBATEJIBHOMN IPOIT'PAMMBI OCHOBHOI'O

OBLIETO OBPA3OBAHUA

Kon
NMpPOBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPEGOBAHHUS K MPEIMETHBIM Pe3yJbTATaM 0A30BOr0 YPOBHS
OCBOEHHSI OCHOBHOIi 00pa30BATEJIbHOI NMPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBaHusi Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKU B HayYHOW KapTHHE MHPA; CHOPMHPOBAHHOCTb OA30BBIX
MpPEACTaBIEHUI O 3aKOHOMEPHOH CBSI3U M MO3HABAEMOCTH SIBIEHHI MPUPOJIBI, O POJIH
sKcrepuMeHTa B (u3uke, 0 cucreMooOpasyromeid ponu (GU3UKKM B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHHUKH U TEXHOJOrHH, 00 3BONIOLMH (PU3HMUECKUX 3HAHUH U UX
pOJNM B LIEJIOCTHOW €CTECTBEHHOHAyYHOW KapTHMHE MHpPA, O BKJane POCCHICKUX MU
3apyOeXXHBIX Y4EHBIX-PU3UKOB B pa3BUTHE HaykH, OOBSICHEHHE IPOLIECCOB
OKPY>KaroIlero MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHMs O BHJAaX MaTepuu (BELIECTBO M T10J€), O [IBIKEHMHM Kak crocode
CYLIECTBOBAHUSI MaT€PHH, OO0 aTOMHO-MOJIEKYJIIPHOH TEOPUH CTPOEHHUS BELIECTBA, O
¢bu3n4eckoil  CyIHOCTH  SIBIEHHH  npupoAbl  (MEXaHUYECKHUX,  TEIUIOBbIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX), YMEHHE pa3jIMyaThb SIBJIEHUS IO OMMCAHUI0 HX
XapaKTePHBIX CBOMCTB U Ha OCHOBE OIbBITOB, IEMOHCTPUPYIOLIUX NTaHHOE PHU3n4ecKoe
SIBJICHHE, YMEHHE DPACMO3HAaBaTh NPOSIBIEHHE H3YyUYEHHbIX (U3UYECKUX SIBIECHHI B
OKpY>KarollleM MHUpE, BbIENsAs UX CYLECTBEHHbIe CBOHCTBA (TPU3HAKU)

BnaneHue ocHOBaMH MNOHSTHUITHOTO anmnapara U CUMBOJIMYECKOIO s3bIKa (1)I/I3I/IKI/I H
UCIMOJIB30BAHUE UX OJI PELLIECHUS yqe6Hbe 3aa4, YMEHUEC XapaKTCPU30BATb CBOICTBA
TEJI, (bmnqecxne ABJIEHUA KW TNPOUECCHI, HCNOJIb3ysA q)yH,HaMeHTaJIbeIe H
SMIIMPHYECKUE 3aKOHBI

VYMeHue OnuchiBaTh M3YYE€HHbIE CBOWCTBA Tel U (U3UYECKHE SIBJIEHUS, HCIOJb3Ys
(buU3MYECKUe BEJTUUUHBI

BnaneHue OoCHOBAMM METOMOB HAyYHOrO MO3HAHUS C YYETOM COOJFOJEHUS TPaBHUII
Oe3omacHoro Tpyna: HabmoaeHue GU3NYECKUX SBJICHUH:

YMEHHE CaMOCTOSTENILHO COOMpATh IKCIEPUMEHTAIbHYK) YCTAHOBKY W3 JaHHOIO
Habopa 0OOpyNOBaHUS MO MHCTPYKLMH, OMHCHIBATH XOI OMNbITA U 3aMUCHIBATH €ro
pe3ysbTaThl, GOPMYJIHPOBATEH BHIBOIBI,

NpOBEACHUE TIIPAMBIX H KOCBECHHBbIX H3MepeHHﬁ (1)I/I3I/I'{eCKI/IX BEJIMYUH. YMEHUE
MUIAHUPOBATb  M3MEPEHMs, CaAMOCTOSITEJbHO  COOMpaTh  AKCIEPUMEHTAJBHYIO
YCTAHOBKY IO HWHCTPYKUHWHU, BBIHUCIATHL 3HAUYEHUE BEJIHNYWMHBI W aAHAJIU3HUPOBATH
NOJIyYEHHbIE PE3YyJIbTAThI C y4ETOM 3alaHHON MOTPELIHOCTH PE3YJIbTATOB U3MEPEHUH,
NpOBEACHUE HECJIOKHBIX JSKCIIEPHUMEHTAJIbHBIX HCCHeHOBaHHﬁ; CaAMOCTOATEJIBHO
CO6I/IpaTb 9KCNEPUMEHTAJIBHYI0O YCTAHOBKY W INPOBOAWUTbL HUCCIECAOBAHUE TI10
UHCTPYKUHWH, NPEACTABJIATE NOJYYEHHBIC 3aBUCUMOCTHU (1)H3H'{6CKI/IX BE€JIMYHH B BUEC
Ta6.III/IL[ 151 I"pa(bI/IKOB, YYUTBIBATH NOIpC€HIHOCTHU, ACIATH BbIBOAbI IO PE3yJIbTaTaM
HCCIIeI0BAHUS

[ToHuMaHNe XapaKTEepPHbIX CBOHCTB (pU3MUECKUX Mozenel (MarepuajbHas TOUKA,
aOCOIOTHO TBEPHOE TENO, MOJENH CTPOEHUs! ra3oB, JKHIKOCTEH W TBEPABIX Tel,
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IJIAHETapHasT MOJeNb aTOMa, HYKJIOHHAsh MOJeJb aTOMHOro sApa) U YMEHHe
NPUMEHSITD UX 111 O0bsCHEHUS] (U3UYECKUX MPOLIECCOB

VYMeHue OOBSCHATH (U3MYECKHEe MPOLECcChl M CBOMCTBAa TeJd, B TOM YHCIE U B
KOHTEKCTE€ CUTyalUMH NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJISITh NPUYUHHO-CJIEICTBEHHbIE CBSI3H M CTPOMTb OOBSCHEHHE C OMOpod Ha
M3y4YEeHHbIe CBOWCTBA (PU3NUECKUX SIBJIEHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJ€eIU

VYMeHue pemiath pacyéTHble 3anauu (Ha 6aze 2 — 3 ypaBHEHUI), UCMOJIb3Ysl 3aKOHBI U
(dbopMyJibl, CBsI3bIBAKOLIME (PU3UYECKHE BEIUYUHBI, B YACTHOCTH, 3aMUCHIBATh KPATKOE
yCIIOBUE 3aJa4M, BBISIBJIATh HENOCTAIOIIMUE NAHHbIC, BHIOUPATh 3aKOHBI U (HOPMYIIbI,
HeoOXOAMMbIE AJI €€ pelleHMs, MCIMOJIb30BAaTh CIPABOYHbIE JaHHbIE, MPOBOIUTH
pacyéTbl UM OLIEHUBATh PEAJUCTUUYHOCTb TMOJYYEHHOro 3HayeHus (UIMUECKOH
BEJIMYUHBI, YMEHUE OMPENeNATh Pa3MEePHOCTb (PU3UYECKOI BEJMUUHBL, MOJTYYEHHOMN
Npy pelIeHHH 3a0a4H

YmeHue XapaKTEPHU30BATb MPUHIHIIbI HeﬁCTBHﬂ TEXHHUYECKUX yCTpOﬁCTB, B TOM 4YHUCJIE
OBITOBBIX HpI/I60pOB, U TPOMBILIJICHHBIX TEXHOJOTMYECKUX MPOLECCOB IO HX
ONMUCAHUIO, UCTIOJIb3Yys 3HAHUS O CBOICTBaX (bmnqecxmx SIBJIEHUN U HCO6XOHI/IMbIe
¢bu3nueckue 3aKOHOMEPHOCTH

10

YMeHHne UCIOoNIb30BaTh 3HAHUS O (1)I/I3I/I'{eCKI/IX SIBJICHUAX B HOBCCHHCBHOﬁ JKHU3HHU OJId
oOecrieyeHus: 0€30MacHOCTH TMpH  OOpalleHMH ¢ ObITOBBIMM NpHOOpaMH U
TEXHUYECKHMMH yCTPOMCTBAMM, COXpPAHEHHsI 3[0pOBbsi M COOJIOAEHHS HOPM
9KOJIOrMYECKOro MOBEAEHUs B OKpYXAKLIel cpele, MOHMMAaHHE HEOOXOAMMOCTH
NPUMEHEHUS]  AOCTIDKEHMH  (PU3MKM M TEXHONOrMH AN PaLMOHAIbHOIO
MPUPOIONOIb30BAHUS

11

OneIT noucka, npeoOpa3oBaHUS U MNpPENCTaBJIEeHHs WHPOpPMaUUU (HUIUYECKOTrO
COIep KaHUSI C UCMOJIb30BaHHEM HH(GOPMALIMIOHHO-KOMMYHHMKATHBHBIX TEXHOJOIHH;
YMEHHE OLIEHUBATh JOCTOBEPHOCTD MOJy4YeHHOH HH(POPMALIMK HA OCHOBE UMEOLLIMXCS
3HAHUI U JONOJHUTENIbHBIX MCTOYHHKOB, YMEHHE HCIOJB30BATh NPU BBIMTOJHEHUU
yueOHBbIX 3aJaHuii HAy4YHO-TMOMYJSIPHYIO JIUTEPATypy (U3MUYECKOro COIEpKaHMs,
CIpaBOYHbBIE MaTepHalbl, pecypchl ceTH MHTepHeT, BnaneHue 0a30BbIMU HaBbIKAMHU
npeoOpazoBaHuss MHGOPMALMU W3 ONHOW 3HAKOBOH CHUCTEMbI B JPYIyI0, YMEHHE
co3aBaTh COOCTBEHHbIE MUCbMEHHbBIE H YCTHbIE COOOIIEHUSI HA OCHOBE MHpOpMALUU
M3 HECKOJIbKUX UCTOYHHKOB
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HNEPEYEHDb 3JIEMEHTOB COJAEPXAHUS, IPOBEPAEMBIX HA OI'D 11O

®U3BUKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHHUSA
1 MEXAHHWYECKHUE ABJIEHUA
11 MexaHuueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCHUTETBHOCTh
' JBHOKEHMS
PaBHOMepHOe 1 HepaBHOMepHOe nBuxkeHHe. CpenHsis CkOopocTb. DopMyna MUl BBIUUCIEHUS
1.2 cpenHel ckopoctu: v = S/t
PaBHOMepHOE MpsIMONIMHENHOE NBHXKEHHE. 3aBUCUMOCTb KOOPIHMHATHI Te€jla OT BPEMEHHU B
Cllyuyae paBHOMEPHOIO NMPSAMOJUHENHOIO IBUKEHHUS |
1.3 x(f) =x,+vt
I'padpuku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOEKIIUU CKOPOCTH, MPOEKLHH MEPEMELIEHUS, MyTH,
KOOPJHUHATHI MPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBH)KEHHUH
3aBUCUMOCTb KOOPAHMHATHI TeJia OT BPEMEHH B CJIy4ae PaBHOYCKOPEHHOI'O MPSIMOJUHEHHOIO
JBIKEHUS
EQ
Sx(f) =V, Ity * 5
DopmyJbl OJ1s1 MPOEKLUU MEPEMENICHHs, MPOEKIUH CKOPOCTH M MPOEKLHH YCKOPEHUs MpU
PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM JIBHYKEHHH
2
14 S ()=, -T+a, t—‘
v, ()=, +a, -t
a, (f)=canst,
U2x2 — lez =2a.s,
I'padpuku 3aBUCUMOCTH OT BpEMEHH JJIs1 TPOEKLUH YCKOPEHUSI, MPOEKIIUU CKOPOCTH, MPOEKLIMU
nepeMeIIeHHs], KOOPAUHATHI MPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBHXKEHUU
CeobonHoe manenue. Popmynibl, OMUCHIBAKOIIME CBOOOJHOE MaJeHHE Tejla MO BEPTUKAIH
L5 (nBI>KEHUE TeNla BHU3 UM BBEPX OTHOCUTENIbHO MOBEpXHOCTH 3emin). I’ paduku 3aBUCUMOCTH
' OT BPEMEHU JJIsl POEKLUH YCKOPEHHsI, MPOEKLUHU CKOPOCTH U KOOPIUHATHI MPU CBOOOIHOM
NajgeHUH Tesla MO BEPTUKAIU
CxOpoCTb paBHOMEPHOTO IBMXKEHHUSI TeJa Mo OKpykHOCTH. Hanpasienue ckopocTH.
®opmynia 1Sl BBIYUCIIEHUsI CKOPOCTHU Yepe3 PaaiuyC OKPY>KHOCTU U Nepuon odpalieHus:
b= 2nR
T
1.6

IleHTpocTpemurenbHoe yckopeHue. HampasneHue LEHTPOCTPEMHUTENBHOIO YCKOPEHUS.
®dopmyia 151 BBIYUCIEHUS YCKOPEHUS:

2
v
TR
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dopmyia, CBA3BIBAIOLIAS IEPUOM U YACTOTY OOpalleHHs:

1

Y =
T

Macca. [TnoTHOCTE BemecTBa. PopMyia it BBIYUCIEHUS MIJIOTHOCTHU

p— m
1.7 Vv
1.8 Cuna — BekTOpHas pusuueckas BenuurHa. ClokeHue CUI
19 Asnenue nunepuuu. Ilepseiii 3akoH HeroTOHA
Bropoii 3akon HetoTOHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS Tesla U BEKTOpa CUJIbIL, JEHCTBYIOIIEH Ha TeJo
B3aumopericteue ten. Tperuii 3axkon HetoToHa:
1.11 = =
Fyg=—F
Tpenue nokost U TpeHue ckonbxeHus. Popmyrna njs1 BbIYMCIEHUS MOAYJs CHJIbl TPEHHUs
CKOJIb)KEHHUS:
1.12
F_=u-N
p—H
Hedopmanus Tena. Ynpyrue u Heynpyrue aehopMauuu. 3aKoH ynpyroi nepopmaumu (3akoH
I'yka):
L1z | Ty<d)
F=k-Al
BcemupHoe TsiroreHue. 3akOH BCEMHUPHOI'O TSTOTEHUST:
my - 5
F=G.-—1 2
R
1.14

Cuna TsxkecTH. Y ckopeHHe CBOOOJHOTO MaICHUs!.

®dopmMyna st BBIYUCIIEHUS CUJIbI TSDKECTU BONM3M noBepxHocTH 3emnu: F = mg.

Jsumxenue nnaHer Bokpyr Connua. Ilepsass kocmuueckas ckopoctb. HeecomocTs u
neperpy3ku

1.15

HNmnynbe Tena — BeKTopHas pu3uyecKasi BeJIMUHHA.
p=mo

HUmnynbc cucremel Tea. M3Menenue umnyibca. UMnynbc cumbl

1.16

3aKkoH COXPAaHEHUS UMNTYJIbCa NJIA 3aMKHyTOI>'I CHCTEMBI TEJI.
p=nylj im0, =const

PeakTuBHOE nBUXKEHUE

1.17

MexaHuueckast pabora. @opmyJia [t BIYUCIEHUST pa0OThI CHUJIBI:

A=Fscosc

MexaHuueckass MOLIHOCTb:
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1.18

Kunernueckas u NOTCHLHUAJIbHAsA SHECPI'Usl. (I)opmyna JAJ11 BBIYHUCIIEHHUA KUHETHYECKOU OHEPIUM:

2
N
E =

Teopema o kuHeTH4eckou 3Heprun. PopMyna it BBIYUCIEHUS] MOTEHUAIbHON SHEPTUH Tea,
MNOJHSATOrO
HaJ 3eMIEH:

E, =mgh

1.19

MexaHuveckasi 3HEpPIUs:
E=FE, +E P
3aKOH COXpaHeHHUs] MexaHu4eckoi s3Hepruu. Popmyra 11st 3aKOHa COX PaHEHUs] MEXaHUYEeCKOH

3HEPruu B OTCYTCTBUE CUJ TpeHUs: 2 = const.
IIpeBpalieHue MEXaHNYECKON SGHEPTUU NPU HAJIUYUU CUJIbl TPEHMUS.

1.20

[IpocThie MexaHU3MBIL. «30J10TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:

ﬂ‘g "‘% T.an :0
[TonBuxHbII 1 HenoaBKHBIA Onoku. KITJ{ mpocThIx MexaHH3MOB,

A
— _ “ nomesHEad
N=——"

Aﬁrpﬂﬂmﬂ

1.21

JlaBneHue TBEPAOro Tea.
®dopmya 15 BBIYMCICHUS AaBJI€HUs] TBEPAOIO Tena:
'
P==-
Haenenue raza. AtmocepHoe naBieHue.
FI/I,HpOCTaTI/ILIeCKOG AABJICHUE BHYTPH KUIKOCTH.
(Dopmyna AJIs1 BBIYUCIIEHUS AABJICHUS BHYTPHU XXUAKOCTHU!

p=pgh+p.

1.22

3akoH [lackans. I'unpaBnuyeckuii npecc

1.23

3axoH Apxumena. Popmyra 1J1s1 ONpeeseHUs BbITAIKUBAIOLIENH CHITbL, AeHCTBYIOLIEHN Ha Tello,
NOrpy»k€HHOE B )KMIKOCTb WU Ia3:

F_-'J‘_I_‘-;{ =ng

YcaoBue mnaBanus tena. IlnaBanue CYAOB U BO3AyXOIlJIaBAHUE

1.24

Mexanuueckue koyebaHus. AMIUIMTYOa, MNepuong U 4vactora konedaHuil. Dopmyna,
CBSI3BIBAIOLLAS YACTOTY U MEPHOA KOJEOaHHIA:
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1.25

MartemMaTuueckuil U TMPY>KUHHBIA MasTHUKH. [IpeBpailleHUe 3HEPruu npu KoJedaTebHOM
JIBUKEHUU

1.26

3aryxatomue konebanusi. BoiHyxneHHble konebanus. Pezonanc

1.27

MexaHuueckue BOJIHBI. HpOHOHbeIe U NONEPEYHbIE BOJIHBIL. ILHI/IHa BOJIHBI U CKOpPOCTb
pacrpoCTpaHeHHs BOJIHBI:

A=u-T

1.28

3Byk. I'pomkocTe M BeicOoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHULE ABYX CpPem.
HHbpa3Byk U yIbTpa3ByK

1.29

[Ipaxmuueckue pabomui

H3mepeHue cpenHel IUIOTHOCTH BEILECTBA, apXMMENOBON CHIIbI, KECTKOCTH MPY>KUHBL,
K03 (ULIMEHTa TPEHHUS CKOJIbXKEHHUS, pPadOThl CHIIBI TPEHUs, CUJIbl YIIPYrOCTH; CpenHe
CKOPOCTH JABI>KEHHs OpyCKa MO HAKJIOHHOM MJIOCKOCTH; YCKOPEHHUsl Opycka MpH ABHIKEHHHU IO
HAKJIOHHOH MJIOCKOCTHU; YaCTOThI U MepHoaa KoleOaHui MaTeMaTHYECKOrO MasiTHUKA;, YaCTOTHI
M repuoaa kojeOaHWid NMPY)XKMHHOTO MasiTHUKA, MOMEHTa CHIIbI, IEHCTBYIOLIErO Ha pbIYar;
paboThI CHJIBI yIPYTOCTH MPH NMOABEME IPy3a C MOMOILBIO HEMOABHXKHOTO OJ10Ka;, paboThl CHITBI
YIPYrOCTH NMPH MOABEME IPy3a ¢ NOMOLIBI NOABHKHOIO OJIOKA.

HccnenoBaHue 3aBUCUMOCTH apXUMEIOBOH CHIIBI OT 00bEéMa MOrpY>KEHHOH 4acTH Tejda U OT
TUIOTHOCTH >KMIKOCTH, HE3aBUCMMOCTH BBITAJIKUBAIOILENH CHJIbI OT MaccChl Tesa, CHUJIbl TPEHUS
CKOJIb)XKEHUSI OT CHJIbl HOPMAJbHOIO JaBJE€HUs U OT pOAa MOBEPXHOCTH, CHJIbI YIIPYTOCTH,
BO3HMKAIOILEH B MPYXHHE, OT CTENeHu nedopMalMM MPYKUHBI, YCKOPEHHUsl Opycka OT yria
HAKJIOHA HAaMpaBJISIOLIeH; neprozaa (4acToThl) kojeOaHUil HUTSIHOTO MasiTHUKA OT JJIMHbI HUTH,
nepuona KoyiebaHUH NPYXKUHHOIO MAasiTHUKA OT MAacChbl Ipy3a M JKECTKOCTHU IPYXKHUHBIL,
MCCIIeIOBAHUE HE3aBHCHUMOCTH IepHoaa KoJeOaHUH HHUTSHOrO MasiTHHKa OT MacChl rpysa.
IIpoBepka ycoBusi paBHOBECHS pblyara

1.30

Qusuueckue asnenus 6 NPUpooe: IPUMEPbl IBUKEHUS C PA3JIUYHBIMH CKOPOCTSIMH B KHBOH U
HEXXMBOH MpHUpone, AeHCTBUE CUJIbl TPEHHUs B NPUPOAE U TEXHUKE, MPUIMBBI U OTJIMBHI,
neuxeHue raHer COMHEUHON CUCTEMbI, pEaKTUBHOE JABM)KEHUE JKUBBIX OPraHU3MOB, pbluaru
B TeJle 4YeJIOBEKa, BIMSHME aTMOC(HEPHOro NaBJE€HUS Ha JKMBOH OpPraHH3M, IIaBaHHE PbIO,
BOCIPHUSITHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, LlyHAMHU, 3X0

1.31

Texnuueckue ycmpoiicmeéa: CNUAOMETP, NATUUKHU IOJIOXKEHMs, PACCTOSIHUS M YCKOpEHUs,
OUHAMOMETD, MOALIMITHUKHY, PAKEThI, PblYar, MOABHKHBIA U HETMOABHKHBINA OJIOKH, HAKJIOHHAS
TUIOCKOCTb, MPOCTbIE MEXAHU3MBbI B OBbITY, COOOLIAIOIIHECS COCYABI, YCTPOHCTBO BOAONPOBOA,
TUAPABIMYECKHI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
3XO0JIOT, UCTOJIb30BAHHUE YJIBTPA3BYKa B ObITY M TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHbIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUH CTPOEHHs BeluecTBa. Mopenu
TBEPIOro, KHIKOrO M razoo0pa3HOro cocTosiHui BewecTBa. Kpucramnuueckue u amopgHbie
Tena

22

JBmkenne uactuu BeuiectBa. CBs3b CKOPOCTHM ABIMKEHHMsS] YacTHL C TEMIeEpaTypoH.
BbpoyHoBckoe nBuxeHue, nuddysus

23

CmauuBaHue 1 KaNMUJUJISIpHBIE SABJICHUS
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24

Tennosoe pacmmpeHue u cxaTue

2.5 TennoBoe paBHOBECHE
2.6 BHyTtpeHHnss sueprusi. Pabora u Teronepenaya kak crocoObl U3MEHEHHs BHYTPEHHEH 3Hepruu
2.7 Bunel Tennonepenadu: TemIONpOBOAHOCTb, KOHBEKLUS, U3yUEHUE
Harpesanue u oxnaxnaenue ten. KoianuecTBo TennoTel. Y AenbHast TEMIOEMKOCTS!
28 Q=cmlt, 1)
3aKOH COXpPaHEHHUs SHEPTUH B TEIUIOBBIX MpoLeccax. Y paBHEHHE TEIUIOBOro OanaHca:
29 Ql +Qz P
210 HUcnapenue n koHaeHcauus. M3MeHeHHe BHyTpEHHeH 3HeEpruuM B MpoLleCCe HCNApeHus U
' KoHaeHcauuu. Kunenue sxunkocTy. Y nenbHas Ternjora napoodpasosanusi: L = O/m
2.11 BrnaxHocTb BO3nyxa
IInaBnenue u kpucramnusauus. M3MeHeHHe BHYTpeHHEH OJHEPrUM INpU IUIABJIEHUU U
5 1o | KPUCTANIM3ALMM. VY aenbHasi TEMIOTA MJIABJIEHUS
32
m
2.13 | BHyTpeHHsIs1 3HEpPrUsi CropaHusi TOILIMBA. Y AeJbHAsl TEIJIOTA CrOpaHust TOMuBa: ¢ = Q/m
2.14 | Ilpunuuns! pabote! Temnosbix apurareneit. KI1/1 terosoro apurarens
[Ipaxmuueckue pabomui
H3Mepenue ynenbHONW TEIIOEMKOCTH METAJNIMYECKOrO LWIMHAPA, KOJMYECTBA TEIUIOTHI,
NOJY4YEHHOr0 BOJOI KOMHATHOHM TeMmnepaTypbl (UKCUPOBAHHON MacChl, B KOTOPYIO OINYIIEH
215 HarpeTblil LUIMHADP, KOJMYECTBA TEMJIOThl, OTAAHHOIO HArpeTbiM LIMJIUHAPOM, HOCIHE
' ONyCKaHusl €ro B BOAY KOMHATHOHW TEMIIepaTypbl, OTHOCHUTENIBHOM BJIQXXHOCTH BO3AYXa,
yAeNbHON TEeMmoThbl NuasieHus npaa. MccnenoBaHue M3MEHEHHsl TemmepaTypbl BOAbI MPHU
Pa3JIMYHBIX YCJIOBUSIX; SIBJIEHHs TEIIOOOMEHA MPU CMELIMBAHUU XOJIONHOW U ropsiuell BOIbI,
npouecca ucrapeHus
Quzuueckue A61eHUA 6 NpUpooe: TOBEPXHOCTHOE HATSDKEHHWE W KallWJUIpHblEe SIBIEHUS B
2.16 | npupone, kpucTauibl B ipupoae, usnyuenue CoyHua, 3aMep3aHue BOJOEMOB, MOPCKUE OPU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera
Texnuueckue ycmpoicmea: KanuuApbl, IPUMepbl UCMOIb30BaHUS KPUCTAJIOB, XUAKOCTHBIH
2.17 | TepMOMeETp, HATYMK TEMIEpaTypbl, TEPMOC, CHCTeMa OTOIUIEHUs OOMOB, T'MIPOMETPBHI,
MICUXPOMETp, NapoBasi TypOHHa, IBUraTelb BHYTPEHHErO CrOpaHHs
3 JJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpusauus Ten. [Ipa Buna 3JeKTpUYECKUX 3apsiioB
3.2 BsaumoneiicTBue 3apspkeHHbIX Tenl. 3akoH KynoHa
33 3aKOH COXpaHEHHs JIEKTPUUECKOro 3apsiaa
34 Dnextpuueckoe mnose. Hanpsbxk€HHocTh anexkTpuueckoro nois. IlpuHuun cyneprno3uuuu
' 3JIEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snextpuueckux 3apsAnoB. JleHCTBHUE 3JEKTPUYECKOrO MOJS Ha JJIEKTPUYECKHE
’ 3apsanbl. [IpoOBOOHWKY M TUANIEKTPUKH
16 ITocTosiHHbBIN 31exTpuyeckuil Tok. JleficTBus anekTpuyeckoro Toka. Cuna Toka. Hanpsxenue.

[=qt,U=Ayq
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DJeKTpU4YeCKOe CONPOTUBIIEHHE. Y IeNIbHOE 3IEKTPUIECKOe COMPOTHBIIEHHE!

3.7 R=plS
3.8 3axoH OMa ans yyacTka asekrpudeckoit uenu: [ = U/R
ITocnenosarenbHOE COeMHEHHE TPOBOAHUKOB!
I, =1, U=U +U,: R=R +R,
3.9 [TapannensHOE COenMHEHNE TPOBOAHUKOB PABHOIO CONPOTUBIIEHUS:
U=U;I=1+1I; R:%.
CMmelnaHHbIe COEIMHEHUS IPOBOIHUKOB
3.10 | Pabora u MowmHOCTb 3aekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jxoyns — Jlenua:
3.11 2
Q=f"-R-t
3.12 | OnbiT DpcTena. MarHuTHOE noJie NpsiMoro NPOBOJHUKA C TOKOM. JIMHMM MarHUTHON HHIYKLIUH
3.13 | MarnuTHOe noJjie NOCTOSSHHOIO Maruura. BzauMoneicTeie NOCTOSHHBIX MATHUTOB
3.14 | eiicTBME MarHUTHOIO MOJIsI HA MPOBOAHUK C TOKOM
3.15 | Onbitel @apanes. SIBnenue snexTpomaruuTHol uHaykuuu. Ilpasuno Jlenua
[Ipaxmuueckue pabomui
H3Mepenne 31eKTpUYecKOro COMPOTHUBJIEHHUS] PE3UCTOPA, MOLIHOCTH 3JIEKTPUYECKOrO TOKa,
paboThI ANEKTPUUYECKOTO TOKA.
HccnenoBaHne 3aBUCHUMOCTH CHJIbI TOKa, BO3HMKAKOLIEro B IPOBOAHHUKE (PE3UCTODBI,
3.16 | nammouka), OT HaNpPsDKEHUS] Ha KOHLIAX MPOBOJHHMKA, 3aBUCUMOCTH CONPOTHUBIIEHHUS OT JJIMHbI
NPOBOJHUKA, MJIOLIAIH €r0 MOMNEePeUHOro CEYEHHUs U YAEIbHOr0 CONPOTHBIIEHHUS.
[IpoBepka mpaBuia ISl 3JIEKTPUYECKOrO HANPSDKEHUs MPU MOCJIEN0BATEIbHOM COEIUHEHUH
NPOBOAHUKOB; MpaBWJa U CUJIbl 3JIEKTPUYECKOrO TOKAa NPU MapajjlelbHOM COeIMHEHUH
NPOBOAHUKOB (PE3UCTOPbI U JJAMITOUKa)
Duzuueckue a61eHUA 8 NPUPOOE: INEKTPUUECKHUE IBIEHUS B aTMOChepe, 3JeKTPHUECTBO KUBBIX
3.17 | opraHM3MOB, MarHMUTHOE NoJie 3eMiH, Ipeiid MoMOCOB, POJIb MATHUTHOTO MOJIS IS XKU3HU Ha
3emuie, MOJISPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 3I€KTPOCKON, aMIepMeTp, BOJBTMETP, peocTaT, CYETUHK
318 3JIEKTPUYECKOM 3HEpruH, 3JIEKTPOOCBETUTETIbHbIE npubdOopBI, HarpeBaTeJbHble
' 3NEKTPONpuOOpEl  (MpUMEpPBI),  JJMEKTPUYECKHE  NPENOXPAHUTENIH,  3JEKTPOMArHHuT,
3JIEKTPOABUIaTeN b MOCTOSHHOIO TOKA, FeHepaTop MOCTOSTHHOIO TOKa
3.19 | DnextpomarHuTHble BOJHbI. I1kana 37eKTpOMarHUTHBIX BOJIH
3.20 | JIyueBas monenb cBeta. IIpsiMonMHetHOE pacpOCTpaHEHHE CBETA
3.21 | 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 | Ilpenomnenue cera. 3aKOH NPEJOMIIEHHUS CBETA
3.23 Jucnepcus ceera
3.24 | Jlunza. Xon ny4eii B 1uH3e. @okycHoOe paccTosiHUe TUH3bL. OnTudeckas cuna quHsbl: D = 1/F
3.25 | I'na3 xak ontuueckas cuctema. Onruyeckue npuOopsbl
3.26 | [Ipakmuueckue padomoi
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H3mepeHue onTuueckod Cuibl coOuparolieil JHH3bI, (POKYCHOrO PacCTOsSHUS coOuparouiei
JUH3bI (O CBOWMCTBY paBEHCTBA pa3MepOB IMpenMeTa M H300paKeHWsl, KOorjma MpeaMer
pacrnoJyioxKeH B ABOWHOM (OKyCe), MOKa3aTeJst MPeIOMIIEHHS CTEKIa.

UccnenoBaHue CBOKMCTBA H300pakeHUsl, MOJYYEHHOrO C MOMOINBIO COOMparolleil JUH3BI,
HN3MCHCHUA (bOKyCHOI"O PaCCTOSAHHUA ABYX CJIOXKEHHBIX JIMH3, 3aBUCUMOCTH yrIJia NPEIOMIICHUA
CBETOBOIO Jiy4a OT yIJia MaJeHusl Ha FPaHULE «BO3IYX — CTEKIIO»

Quzuueckue asnenun 6 npupoode: 3aTMenust Conxua u JIyHel, LIBETA TeJ, ONTUYECKHUE SIBICHHUS B

3.27
atMocdepe (uBer HeOa, pedpakuus, panyra, MUPaK)

3.28 | Texnuueckue ycmpoiicmea: O4KH, Iepuckomn, ¢GoToannapar, ONTHYECKHE CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHWA

4.1 PanuoakTuBHOCTh. Anb(da-, Oera-, raMmma-u3naydyeHus. Peakiuu ansga-u Oera-pacnana

42 OnsiTel Pesepdopna no paccesHuro anbga-yactuu. IlnanerapHas Mmonenb atoma

43 Cocras atromHoro sinpa. M3oronel

4.4 Ilepuon nonypacnana aTOMHBIX sIAEP

45 S nepHble peakii. 3aKOHbI COXPAHEHHUS 3apsiI0OBOrO U MaCCOBOIO YHCE
Qusuueckue A61eHUA 6 NPUPOOe. €CTECTBEHHBIH PanUOAKTUBHBIA (DOH, KOCMHYECKHE JIY4YH,

4.6 pPanMOaKTUBHOE U3Jy4€HHE NPUPOAHBIX MUHEPAJIOB, N€HCTBUE PAIMOAKTUBHBIX U3J1y4eHUN Ha
OpraHU3M 4eJI0BEeKa

47 Texnuueckue ycmpoiicmea: CNEKTPOCKOIN, WHIMBMUAYaJbHBIH A03UMeETp, kamepa BuibcoHa,

AA€pPHass SHEPreTUKa
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YYEBHO-METOJAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

1. ®uzmuka: MHXKeHephl Oyayliero: 7-i kjacc: yriyOneHHbI ypOBeHb: yu4eOHHK: B 2-X 4yacTsx/
B.B. benara, H . Boponinosa, M. A. Jlomauenkos, FO.A. [TaneOpatuesa, non penaxuueit KO A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBewmenue, 2024,  https://physics-
engineers.ru/books/1 https://physics-engineers.ru/books/4

2. dusuka: MHXKeHepbl Oyayuiero: 7-H kjacc: yriayOJNeHHbIH YpOBEHb. TeTpaab-TPEHAXep:
yueOHoe nocobue, pazpaboraHHoe B komruiekTe ¢ yueOuukom/ [ A. Apremenkos, B.B. benara,
H.1. Boponuoga; non penakuueii FO.A. ITanebpartuesa — Mocksa: [Ipocsetienue, 2024.

3. ®us3uka: uHxeHephl Oyayuiero: 8-if knacc: yriyOJeHHbIH ypOBeHb: Y4€OHUK: B 2-X 4acTsx/
B.B. benara, HW. Boponnosa, 1. A. Jlomauenkos, FO.A. [TaneOpartuesa; non penakuuei F0.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBewmenue, 2024,  https://physics-
engineers.ru/books/2  https://physics-engineers.ru/books/5

4 duzuka: uHXKeHepbl Oyayuiero: 8-U kjacc: yriayOJNeHHbIH YpPOBEHb: TeTpaab-TPEHAXep:
yueOHoe nocobue, pazpaboraHHoe B komrjiekTe ¢ yuyeOuukom/ J[.A. Apremenkos, B.B. benara,
H.1. Boponuoga; non penakuueii KO.A. ITanebparuesa — Mocksa: [Ipocserienue, 2024.

5. ®usmka: MHXKeHephl Oyayiiero: 9-i kjacc: yriyOneHHbI ypOBEeHb: yUeOHMK: B 2-X 4yacTsx/
B.B. benara, HW. Boponuosa, 1. A. Jlomauenkos, FO.A. [TaneOpatuesa, non peaaxuueit KO A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024,  https://physics-
engineers.ru/books/3  https://physics-engineers.ru/books/64

6.®duszuka: MHXKeHepbl Oynyiiero: 9-il kynacc: yriyOJIeHHBIH ypOBEHb. TeTpadb-TPEHAXKEP:
yueOHoe nocobue, paspaboraHHoe B koMriekTe ¢ yuyeOnukom/ J[.A. Apremenkos, B.B. benara,
H.H1. Boponuosa; non penakuueii KO.A. ITanebparueBa — Mocksa: [Ipoceewenue, 2024.r

7. EI'. MockoBkuHa, B.A. Bonkos. COopHuk 3anau o ¢usuke. 7-9 kiaccel. - M.: BAKO, 2025.

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
7 Kaacc

1. Kupuk JI.A. Meroanueckue Mmatepuansl. @usuka. 7xi. — M.: Unekca, 2023.

2. C6opHuk TecToBbIX 3anaHuil no pusuke. 7 knacc /Coct. H.K. Xannaunos, T.A., XannaHosa. M. :
BAKO, 2024.

3. A.E. Mapon, E.A. Mapon. [lunaktuueckue marepuainsl. Pusnka. 7xki1.; yueOHO-METOAMUYECKOE
nocodue. — M.: JIpoda, 2023.

4. EI'. MockoBkuHa, B.A. Bonkos. CoopHuk 3anau no ¢pusuke. 7-9 knaccsl. - M.: BAKO, 2025.
5. Kupuk JI.A. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJbHbIE padoTel. PI'OC. dusuka.
7xn. — M.: «HMnexca», 2022.

6. J1.O. I'ennenureiid, JLA. Kupuk, U.M. I'enpdrat 3anaun no ¢pusmke 1yt OCHOBHOMN LIKOJIBI C
npumepamu pewerus. 7-9 knaccsl./ nox pen. B.A. Opnosa — M.: Mnexkca, 2023.

7. 13. T'enneninreiin, JILA. Kupuk, U M. INenwdrar. Pemenue kaoueBbx 3agay no Gusmke mis
OCHOBHOI Ikoabl. 7-9 knaccel. — M.: Unexkca, 2023.
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8. E.A. MapoH OnopHble KOHCIIEKThI M pa3HOYpOBHeBbIe 3ananus. Pusuka. 7 knacc. — CI16: 000
«Bukropus narocy», 2023.

JIOMOJIHUTE/IbHASA JIUTEPATYpPAa AJs y4allHXCsl

1. JIL.3. I'enpentureiid, JI. A. Kupuk, UM. I'eapdrar 3anauu no ¢pusuke aiasi OCHOBHOH LIKOJIbI €
npumepamu pewenus. 7-9 knaccst./ noa pea. B.A. Opnosa — M.: Mnekca, 2023.
2. A E. Mapon, E.A. Mapon. ®u3uka. 7 knacc. CaMOCTOATENHbIE U KOHTPOJbHbIE paboTbl. — M.

Hpoda, 2023.
3. Hay4Ho-nonyssipHbiii (U3MKO-MAaTEMaTUUECKUI JKypHan A UIKOJbHUKOB W CTYAEHTOB
«KBanT» http://kvant. mccme.ru/ https://www kvant.digital/

4. Tlopran ecrecTBeHHbIX Hayk: Pu3uka http://www.e-science.ru/physics
YueOHO-pa3BleKaTENbHbIN NOPTA A A€TeH, yuuTeNei, u poauteneid  http://nau-ra.ru/
6. HHTepHer-onmMMnMana WKOJbHUKOB MO ¢pusuke https://distolymp2.spbu.ru/olymp/

W

J{OMOJIHUTE/ILHAA JIUTEPATYPA ISl YUHUTEJIs

1. T'opaosa JL A, Jleromuna C.B. COopuuk 3anau no ¢usuke: ruapocraruka. 7-11 knaccot. M.
BAKO, 2022.

2. U H. Axaemxuna, M.M. Anapeesa, M. H. bonnapos, C.B. Jlozosenko, A.A. [layroBa, noa
penakuueit Jlozosenko C.B. @usuka: 7-9 knaccbl: cCOOpHUK 3a1a4 U ynpaxxHeHuil: yueOHoe
nocodbue — Mocksa: Ilpocseuienue, 2024.

3. B.B. Jlopodeiiunk ®Pusuka 7-8 knaccol: cOOPHUK 3aaad AJjis MOATOTOBKU € OJIMMIIUANAM:
nocodue aAns NOArOTOBKM K onuMmnuanam. — Munck: Asepcas, 2022,

4 T.C. besyrnosa, C. I'' Maxnenko, A. K. Aramanuenko, ®Puzuka. OOoOwarommume
nadoparoptblie paboTbl 32 Kype (M3MKU OCHOBHOW LIKOJIbI (IOBTOPEHME, CUCTEMATU3ALIMS,
noaroroska Kk OI'D). [1paktukym / A K. Aramanuenko, C.I'. Maxnenko. — Pocros Ha [{ony:
Jleruon, 2023, 2024, 2025, 2026.

5. O.HM.I'pomuesa. KontpoJbhbie u caMocTosiTebHble pad0Thbl 10 Gu3uke. 7 Kiacc: K y4eOHUKy
A B. Ilepbimiknna «®@usuka. 7 knacey ®I'OC. — M.: U3narenbctBo «Ik3ameny, 2022

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
8 kaacc

1. Kupuk JLA. Meroauueckue marepuannl. Pusuka. 8xan. — M.: Mnekca, 2023.

2. abik H.C. [loypounbie paspaborku no ¢pusuxe. 8 knacc. — M. BAKO, 2021. — 272 ¢c. — (B
NOMOILb LIKOJBHOMY YUUTENO).

3. COopHuk TecToBbIX 3aaaHuii no pusuke. 8 knacc /Cocr. HK. Xannanos, T.A., Xannanosa. M.
BAKO, 2024.

4. A E. Mapon, E.A. Mapon. [Iupakrudeckue marepuanst. @usuka. 8ki.: yueOHO-METOAMUECKOE
nocobue. — M.: Jlpoda, 2023.

5. Kupuk JI.A. PazHOypOBHEBbIE CAMOCTOSITENbHbIE U KOHTPOIbHblE pPadoThl. PI'OC. Pusuka. 8
ki, — M. «HMnekca», 2023.

6. EI'. MockoskuHa, B.A. Bosakos. Coopuuk 3anau no ¢pusuke. 7-9 knaccol. - M.: BAKO, 2025,
k) KonrtposbHo-usmepuresbhbie Matepuanbl. Pusuka: 8 knacc/Cocr. HU. 3opun. — M.: BAKO,
2017.

7. J1.3. I'enpentrreiin, JLA. Kupuk, U M. I'eabrar 3apaumn no ¢pusuke ajist OCHOBHON LIKOJIbI €
npumepamu pewenus. 7-9 knaccsl./ nox pen. B.A. Opnosa — M.: Mnekca, 2023.

8. JL.O. I'enpenwrreiin, JIA. Kupuk, U M. I'enbdrar Pemenue knrodesbix 3anau no pusuxe ans
OCHOBHO¥ KOJIbL. 7-9 Knaccel. — M.: Unekca, 2023.
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9. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOYpOBHeBbIe 3ananus. Pusuka. 8 knacc. — CI16: 000
«Bukropus nmroc», 2023.

JOnoJTHUTEe/IbHAS JIUTEPATypa AJsl Y4ALIHXCS

1. JI.O. I'enpenwreiin, JI. A. Kupuk, U.M. I'enbdrar 3anauu no husuke ajisi OCHOBHOMN LIKOJIBI C
npumepamu pewenus. 7-9 knaccnl./ non pea. B.A. Opnosa — M.: Unekca, 2024.

2. AE. Mapon, E.A. Mapon. ®uzuka. 8 knacc. CamocTosITeNIbHbIE U KOHTPOJIbHBIE PA0OTHI. —
M.: Ipoda, 2023.

3. HayuHo-nonyssipHblii (pHU3UKO-MAaTEMATHYECKUHA JKypHAJ IJsl LIKOJbHHUKOB W CTYIEHTOB
«KBanT» http://kvant. mccme.ru/ https://www kvant.digital/

4. Tlopran ecrecTBeHHbIX Hayk: Pu3uka http://www.e-science.ru/physics

YueOHO-pa3BleKaTENbHbIN NOPTAN A A€TE, yuuTeNnei, u poauteneid  http://nau-ra.ru/

6. HHrepHer-onuMnuana WKOJbHUKOB MO ¢pusuke https://distolymp2.spbu.ru/olymp/

W

J{OMOJIHUTE/IbHAS JTUTEPATYPA AJsl YUHTEJIs

1. NH. Axkaemkuna, M.M. Annpeesa, M. H. bonnapos, C.B. Jlozosenko, A.A. Ilayrosa, nox
penaxuueii Jlozosenko C.B. ®@usuka: 7-9 knacchl: COOPHUK 3a1a4 M yIpakHEHUH: yueOHOe
nocobue — Mockaa: [Ipocserienue, 2024.

2. B.B. Jlopodeiiunk ®usuxa 7-8 kjacchl: COOPHUK 3amad IJjisl MOATOTOBKU € OJUMIIHAIAM:
nocoOue 11 NOArOTOBKU K onumnuanam. — MuHck: Aeepcas, 2022.

3. T.C. besyrnoBa, C. I Maxuenko, A. K. Atamanuenko, ®Pusuka. OOoOumarouue
nabopaTopHble padOThI 32 Kypc (U3UKK OCHOBHOM WIKOJIbI (MIOBTOPEHHE, CUCTEMATU3ALIMS,
noaroroska k OI'D). IIpaktukym / A K. Aramanuenko, C.I'. MaxHenko. — Pocrtos Ha [lony:
Jlernon, 2023, 2024, 2025, 2026.

4. O.M. I'pomueBa KoHTponbHBIE M CAMOCTOSITENbHBIE PA0OTHI 1O (pusuke. 8 kiace: kK yueOHUKY
A B. Ileppriukuna «®@usuka. 8 knacey ®I'OC. — M.: U3naTenscTBo «JKk3ameny, 2022,

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
9 kaacc

1. Kupuk JI.A. Meroauueckue Mmatepuansl. Pusuka. 9xn. — M.: Unekca, 2023.

2. Kupuk JI.A. PazHOypOBHEBbIE CAMOCTOSITEIbHBIE H KOHTPOJbHbIE paboTel. PI'OC. duszuka. 9
K1 — M.: «HMnexca», 2023.

3. EI'. MockoBkuHa, B.A. Bonkos. CoopHuk 3anau no ¢usuke. 7-9 knaccol. - M.: BAKO, 2025.
4. CobopHuK TecToBbIX 3anaHuil no pusuke. 9 knacc /Cocr. H K. Xannanos, T.A., XaHHaHoBa. M..:
BAKO, 2024.

5. KoHTponbHO-u3MepurensHbie Matepuanbl. @usnka: 9 knacc/Cocr. H-H. 3opun. — M.: BAKO,
2023.

6. A.E. Mapon, E.A. MapoH. CamocTosiTeNIbHbIe U KOHTPOJIbHbIE paOOThL. Pusnka. 9 ki1.: yueOHO-
Metoauueckoe nocodue. — M.: JIpoda, 2023.

7. J1.3. I'enpenwureiin, JI.A. Kupuk, .M. I'enbdrar 3anauu no ¢usuke ayisi OCHOBHOH IIKOJBI C
npumepamu peweHus. 7-9 knaccsl. / non pearo B.A. Opinosa — M.: Mnekca, 2023.

8. JL.O. I'ennenwreitn, JI.A. Kupuk, U.M. I'enbdrar Pernenue kmroueBbx 3ana4 no ¢Gpu3mke 1is
OCHOBHOH LIKOJIBL. 7-9 kjaccel. — M.: Mnekca, 2023.

9. E.A. Mapon OnopHble KOHCMEKTHI U pa3HOypoBHeBbIe 3ananus. Pusnka. 9 knace. — CI16: 000
«Bukropus nmroc», 2023.
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http://kvant.mccme.ru/
https://www.kvant.digital/
http://www.e-science.ru/physics
http://nau-ra.ru/
https://distolymp2.spbu.ru/olymp/

JIOMOJIHUTE/IbHASA JIUTEPATYPAa AJs y4alluXCsl

1. JLO. I'ennenwureiin, JI.A. Kupuk, M. I'enpdrat. 3anaun no ¢pusuke 1yt OCHOBHOMN LIKOJIBI
¢ mpuMepamu pereHusi. 7-9 knaccel. / non pen. B.A. Opnosa — M.: Mnekca, 2023.

2. AE. Mapon, E.A. Mapon. ®uzuka. 9 kiacc. CaMoCTOSITESIbHbIE U KOHTPOJIbHBIE Pa0OTHI. —
M.: Ipocda, 2023.

3. HayuHo-nonynsipHblii (HU3MKO-MAaTeMaTHYEeCKHI >KYpHaN MAJis LIKOJBHUKOB U CTYAEHTOB
«KBanT» http://kvant. mccme.ru/ https://www kvant.digital/

4. Tlopran ecrecTBeHHbIX Hayk: @u3uka http//www.e-science.ru/physics

YueOHO-pa3BIeKaTENbHbIN NOPTAN A A€TE, yuuTeNnei, u poauteneid  http://nau-ra.ru/

6. HHTepHeT-onMMnMana WKOJbHUKOB MO ¢usuke https://distolymp2.spbu.ru/olymp/

W

J{OMOJIHUTE/IbHAS JTUTEPATYPA AJsl YUHTEJIs

—

H.H. 3opun. OI'D 2025 ®usuka: pemenue 3anay. — M.: Dkemo, 2025 (Cnaem 6e3 npobduem).

2. U H. Axaemkuna, M.M. Auapeesa, M.H. bounapos, C.B. Jlozoenko, A.A. IlayroBa, non
penaxuueii Jlozosenko C.B. ®@usuka: 7-9 knacchl: COOPHMK 3a1a4 M yIpakHEHUH: yueOHoe
nocodbue — Mockaa: [Ipocerienue, 2024.

3. T.C. besyrnoa, C. I Maxuenko, A. K. AtamanueHko, ®Pusuka. OOoOumaromue
nabopaTopHble padOThI 32 Kypc (U3UKK OCHOBHOM WIKOJIbI (MIOBTOPEHHE, CUCTEMATU3ALIMS,
noaroroska k OI'D). I[Ipaktukym / A K. Atamanuenko, C.I'. MaxneHnko. — Poctos Ha JloHy:
Jlernon, 2023, 2024, 2025, 2026.

4. T'T". Hukudopos OI'D 2025. Pusuka. TpeHaxep. DkcnepuMeHTanbHble 3ananus / I'.I.
Hukudopos, E.E. Kamzeera, M.}O. Jlemunosa. — M.: U3narensctBo «Ik3amen», 2025.

5. H.C. Ilypeuuesa. @usuxa. OcHoBHOM ['ocynapcrBeHHbIl Jx3aMeH. ['0TOBUMCS K UTOroBOI
atrecrauuu (yueOHoe nocodue) — M.: UsnarenscrBo «MuTtemnexkt-LlenTpy», 2024,

6. E.E. Kamszeera OI'D 2025. ®usuka: TUNOBbIE 3K3aMEHALMOHHbIE BapHUaHThbl: 30 BApHAHTOB -
Mocksa: M3natensctBo «HanmonansHoe obpazoBanuey, 2025, 2026.

7. O.M.I'pomueBa. KoHTposbHBIE 1 CAMOCTOSITENbHBIE PA0OTHI 1O Pu3UKeE. 9 Kiacc: K yueOHUKY

A B. Ileppriukuna «®@uzuka. 9 knacey ®I'OC. — M.: U3naTenscTBo «Ik3ameny, 2022,

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI
U PECYPCBI CETH UHTEPHET

https://physics-engineers.ru/ Muxxeneprl Oyayiero. @usuka 7-9 yriayOnéHHbIN ypOBEHb

DI'UC «Mos wkosay

https://resh.edu.ru/ Poccuiickast 3JJeKTpOHHAsI LIKOJIA

https://mouypoku.pd/ bubnuoreka uudppoBoro 06pa3oBaTENbLHOIO KOHTEHTA

https://content.edsoo.ru/case/subject/9/ Enunoe coneprxanue ob1ero oopazoBaHus
HHrepakTHBHBIE METOAUYECKHE KelChbl. DPU3HKa.

https://school.oblakoz.ru/materials/463017 Tpenaxep "Obnako 3Hanuii". @usuka. 7-9 kiacc
(yrnyOneHHbIi ypOBEHb)

https://newuroki.net/  HoBwiii caiit ot npoekta UROKILNET.
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http://kvant.mccme.ru/
https://www.kvant.digital/
http://www.e-science.ru/physics
http://nau-ra.ru/
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https://physics-engineers.ru/
https://resh.edu.ru/
https://%25d0%25a0%25d1%2598%25d0%25a0%25d1%2595%25d0%25a0%25d1%2591%25d0%25a1%25d1%2593%25d0%25a1%25d0%2582%25d0%25a0%25d1%2595%25d0%25a0%25d1%2594%25d0%25a0%25d1%2591.%25d0%25a1%25d0%2582%25d0%25a1%25e2%2580%259e/
https://content.edsoo.ru/case/subject/9/
https://school.oblakoz.ru/materials/463017
https://newuroki.net/
UROKI.NET

OcHameHue yueOHOro npouecca no ¢pusuke
y4e0HO-1a00pPATOPHBIM H KOMIIBIOTEPHBIM 000pyAOBaHHEM

Jns oOyyeHHs y4Jalquxcs B COOTBETCTBHM C MPOrpaMMoi 0a30BOro M3ydeHus: GU3MKH
HeoOXOoaMMa peanu3alus IesITeIbHOCTHOTO MOAX0Aa B 00YYeHUH, KOTOPBIH TpeOyeT MOCTOsIHHOM
onopbl mpouecca 0o0yueHHs (PU3MKE Ha OEMOHCTPALHOHHBIA 3KCIEPHUMEHT, JIabopaTopHbIe
paboThl U OMBITHI, BHIMOJHAEMble y4yauumucs. KaOuHer QuU3MKM rMMHA3UMM OCHALUEH MOJHBIM
KOMILJIEKTOM JI€MOHCTPALIHIOHHOTO U JaDOpaTOPHOro 060pyIOBaHHs B COOTBETCTBHH C MIEPEUHEM
yueOHOro o6opyaoBaHus no GuU3uke 1jisi OCHOBHOM IIKOJIBL.

JleMoHCTpauuoHHOe 00OpynOBaHUE OOECHeuuBaeT BO3MOXXHOCTb HAONIONEHUS] BCEX
M3y4YaeMbIX sSIBJIEHHH, BKJIFOUEHHBIX B pab0ouyro nporpaMmy no ¢pusmke. I1pu 3ToM ucnonp3yores
- KJIACCUYECKHE HM3MepHUTeNIbHble NMPHOOpPhl U COBPEMEHHbIE LIM(POBBIE CPENCTBA H3MEPEHHUs
(bU3UYECKUX BEJTHUHH.

Hcnonb30oBaHue TEMAaTHYECKUX KOMIUIEKTOB JJa0OpPaTOpPHOro 00OpYIOBAHUS 10 MEXAHUKE
U MOJIEKYJIIpHON (hU3MKe, SJIEKTPUUECTBY U onTHkKe, LudpoBoii nadboparopuu no Gpusuke LeHTpa
«konpHbiii KBaHTOpHUYM» MO3BOJIIET OPraHU30BAaTh BBIMOJHEHHE JEMOHCTPALIMOHHOIO U
(bpOHTANBHOrO 3KCNIEPUMEHTA, Ja0OPATOPHBIX U MPAKTUYECKUX paboT, a TaKkke CIIOCOOCTBYET:
dbopMUPOBaHUIO O0LIEYy4eOHOr0 YMEHUs - NOA0HpaTh 0OOPYAOBaHUE B COOTBETCTBUU C LIENBIO
MPOBENEHHS CAMOCTOSITEIBHOTO UCCIIEIOBAHUS,
NPOBECHUIO SKCIIEPUMEHTANIbHON paboThI Ha JTFOOOM 3Tare ypoka,
(bOpPMHPOBAHUIO UCCIIEOBATEIBCKUX YMEHHIA.

B npouecce popMupoBaHUs SKCIEPUMEHTANIbHBIX YMEHUIN N0 QU3MKE yYALIHIACS YIUTCS
NpPeACTaBJIATh HHGOPMALIUIO 00 UCCIETOBAHUH B YETHIPEX BUIAX:

B BepOaJbHOM: OMNHUCHIBATh 3KCIEPHUMEHT, CO3[aBaTh CJIOBECHYIO MOZENb 3KCIEPUMEHTa,
(buKCUpOBaTh BHUMaHHE Ha U3MEPSEMbIX (PU3MUECKUX BEJTMYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aMOJIHATh TaOJHLIbI JAHHBIX, JIEXKALIHUX B OCHOBE TOCTPOEHUs rpaduKOB (MPH 3TOM
y y4alliuxcsi BO3HMKAET NMNEPBUYHOE NPEACTaBIEHUE O MaclITadax BEJIUUYHH);

B rpaduyeckom: cTpouTh rpadukd no TaOJMYHBIM [JaHHBIM, YTO IMO3BOJSIET MEpeiTH K
BBIZIBMXKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MeXAy (HU3NYECKUMU BeTUYMHAMHU (TIPH STOM
YUUTENb TOKA3bIBAET NPEUMYIUECTBO B BU3yaJM3aLMH 3aBHCUMOCTEH MEXIy BEIHMYHHAMM,
HarJsiAHOCTh U MHOTOMEPHOCTb);

B aHAJIUTUYECKOM (B BUE€ MATEMATHYECKUX YPABHEHHI): TPUBOAUTh MaTEMATHUECKOE ONHCAHHE
B3aUMOCBSI3H (PU3UYECKHUX BEJIMYHMH, MaTeMaTH4YeCKOe 0000IEHHE MOJYYEHHBIX Pe3yJIbTaTOB.

KomnuekT o6opyaoBanust puznueckoro KabMHeTa COCTOUT U3 CIAENYIOLINX MO3ULUI:
VuebHo-MeTonuueckass Jjureparypa no ¢usnke (y4eOHUKH, 3aJauHUKH, IOUIAKTHYECKHE
MaTepHallbl, CIPaBOYHAs JINTEPATYPA).

TexHuueckue cpencrBa OOY4EHHS - MEPCOHANBHBIA KOMIBIOTEP C BbIXOOOM B HHTepHer,
MHTEPAKTHUBHAS MaHEeJ b, MOOWJIbHBIA KOMITBIOTEPHBIH KJacc.
KommnekT snekTpocHaOxeHust kabuHera pU3HKHU.
[TpuGope!l 1)1 AEMOHCTPALIMOHHBIX ONBITOB (MPUOOpPBI OOLIEro Ha3HAa4YeHWs, MPUOOPBI MO
MeXaHHUKe, MOJIEKYJSIPHOH (DPU3MKE, JIEKTPUYECTBY, ONTHKE U KBAHTOBOW (pU3HKE)
KomnbroTepHasi ©3MepUTeNbHas CUCTEMA.
[TpuGops! 11t GPOHTANBHBIX Ja0OPATOPHBIX pabOT U ONMBITOB (HAOOpPH! OOOPYAOBAHUS MO BCEM
TeMaM Kypca QU3UKQ).

101



10.
11.

bazoBas (obs3arenbHast) yacTb M JAONOJHHUTENbHOE obOopynoBanue uUeHTpa «Touka pocrta»
«Ixonbubiii KBanTOpHym». bazoBas yacte cocTouT M3 LUMPPOBBIX NATYMKOB M KOMILJIEKTOB
COMYTCTBYIOLUMX 3JIEMEHTOB [JIsl OMBITOB MO MEXaHWMKE, MOJIEKYJSIpHOH  (u3uKe,
3JNEKTPOAMHAMUKE W onTuke. JlonojgHuTenbHOoe obOopynoBaHue (MPOGUIbHBI KOMILIEKT) -
uudposas nadopatopusi no ¢pusmke: oauH OecrpoBoaHON MynbTuaaTuuk Releon Air «®@usuka-
5», nporpamMHoe oOecnieueHue Releon Lite u nByxkaHanbHasi NPUCTaBKa - ocLULIorpad.
[Tpubopel nnst npaktukymoB, BkMoudas «Ludposyro nmaboparopuro no ¢usuke», «OI'D —
nadoparopus».

[TpunapgnexxHoctd anst onbiToB. (JlabopaTopHble NPUHAMJIEKHOCTH, MaTepHabl, MOCYa,
MHCTPYMEHTBI)

Mounenu.

[TeyatHbie nocoOust. (Tabnuupbl, pa3gaToyHbIe MaTEPUAIbI).

ObecneunBaeT BBINOJIHEHHE SKCIIEPUMEHTOB N0 TEMaM Kypca
1076370878

Komnnexranus:

becnpoBogHON MyJIbTUAATYHK MO PHU3UKE C 6-F0
BCTPOECHHBIMU JaTYUKAMHU!

[{udppoBoii faTYHK TeMIEepaTypbl C AUANA30HOM H3MEPEHHUs]
He yxke 4eM oT - 20 no 120C

[udposoii naTyrk adOCOMIOTHOrO NaBJIEHHUS C TUANA30HOM
u3MmepeHus He yxe dyeM oT 0 no 500 klla

JlaT4MK MarHUTHOTO MOJISI C AMANIA30HOM U3MEPEHHUs HE yKe
gyem oT -80 1o 80 mTn

JlaT4MK HanpsiKeHUsl C AMana3oOHaMU U3MEPEHHUsI HE yoKe ueM
oT -2 1o +2B ; ot -5 no +5B; oT -10 1o +10B; ot -15 no +15B

udposast nadopatopust 1o JaTuuk ToKa He yxe 4em ot -1 1o +1A
¢busuke (yueHUYeckast) JlaTuuk akcenepoMeTp € MOKa3aTelsiMU He MeHee YeM: £2 g;
+4 g +8 g

OTtnenbHbIE YyCTPOICTBA!

USB ocuunnorpad He meHee 2 kaHana, +/-100B
AKkceccyapbl:

Kabenr USB coequHUTENbHBII

3apsiaHoe ycTpoicTBo ¢ kadbenem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy KonctpykTop nnst npoBenenus
IKCIEPUMEHTOB

Kpartkoe pykoBOACTBO MO 3KCILIyaTauuu HudpoBoit
nadoparopuu

[TporpamMmHOe obecrieueHue

Metonuyeckue pexkomenHmauuu (40 pabor) Hanuuue
PYCCKOSI3BIYHOTO caiiTa nmoaaep:kku Hanudrie BUTEOPOIHUKOB.
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TemaTHyeckue KOMILIEKTbI JIAa0opaTOpHbIX Npudopos (7-9 kiacc)

Bechl ¢ rupsimu yueOHbIe 15
Junamometp yueOnblit Ha 4 H 15
XKenob naGopatopHblii C APUKOM 15
JlenTta usmepurenpHas 15
HaGop rpy3oB no mexaHuke 15
HaGop Ten paBHOro o0bema 1 paBHOM MacChl 1

Prruar-nunerika 15
Tpubomerp nadbopatopHbIii 15
Kanopumerp 15
Habop xajopumeTpu4eckux Ten 15
MeHn3ypka ¢ NpUHAAJIEXKHOCTAMHU 1 15
TepmomeTp nabopatoprbiii 0-100 °C 15
Amnepmerp nadopaTopHslii 0-2 A 15
Bonbr™merp naboparopHsiii 0-6 B 15
Kurou naGopaTopHbiii 15
Komnac mkoabHbIil 15
Marsur noyiocoBo¥ J1abopaTOPHbIii 15
Musnnuamnepmerp 1abopaTopHbIi 15
Habop pe3ucropos 15
PeocraT non3yHKOBbIi 15
DJIeKTpUYeCKast JaMIia 15
3epkaiio mjaockoe Ha Opycke 15
[InactuHa cTekasiHHas (MpU3Ma) C KOCIMM yIiaMH 15
JInH3a 1BOSIKOBOTHYyTasl 10
DKpaH CO LIENbI0 10
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