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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOKEHUIM U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMmel, npeactaBieHHbIX B PI'OC
COQ, a Takxe ¢ yuétom deaepanbHON padoyueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TTpenoiaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTebHbIX
opranuzanusax Poccurickon @enepanuu, pean3yommux OCHOBHbBIE
oOpa3oBaTeabHbIE MPOTPAMMEI.

CopeprkaHue mporpamMmsl 1o (pU3MKe HAIpaBiIeHO Ha (POPMUPOBAHKE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu
oOyueHunu ux (pusrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
noaxoaa. [Iporpamma no gusuke coorBercTByeT TpeboBanusam ®I'OC COO k
TUIAHUPYEMBIM JINYHOCTHBIM, MTPEJAMETHBIM U METAINIPEAMETHBIM PE3YJIbTaTam
o0yueHus, a TAK)KE YUUTHIBAET HEOOXOUMOCTh PEATU3aLUU MEXKIIPEAMETHBIX
CBsi3el (PU3HMKU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU IIpeaMeTamu. B Hel
OIPEETSAIOTCS OCHOBHBIE LIEIH U3YUYEHHs (PU3UKU HA YPOBHE CPEIHEr0 OOLIEro
00pa3oBaHusl, IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHMSI Kypca (PU3UKU: TUUYHOCTHBIE,
MeTarnpeIMeTHBIE, IpeIMETHBIC (Ha 0a30BOM YpPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

IUIaHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (U3HKU Ha 6a30BOM YPOBHE, B TOM
quclie IPeAMETHBIE PE3YJIbTATHI 110 FojlaM 00yUYeHUs;

coziep kanue yuyeoHoro npeamera « Pusuka» mo rojgaM 00ydeHusl.

du3rka Kak Hayka 0 HanboJsee O0IMX 3aKOHaX MPUPOIbI, BRICTYTAs B KAUYECTBE
y4eOHOTO TIPEeIMETAa B MIKOJIE, BHOCHUT CYIIICCTBEHHBIN BKJIA B CHCTEMY 3HAHHUI 00
okpy:xarotieM mupe. [IkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3YIOIIH IS
€CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DU3NUECKUE 3aKOHBI
JIe’KaT B OCHOBE MPOIECCOB U ABJICHUHN, U3YyUaeMbIX XUMUEH, OMO0JIOTHEH,
dbusnyeckoii reorpadueit u actpoHomueit. Mcronab30BaHuE U aKTUBHOE
npuMeHeHUe (GU3NIECKUX 3HAHUN OTPEICIISET XapaKTep U Pa3BUTHE
pa3HoO0pa3HbIX TEXHOJIOTHI B cepe SJHEPreTUKU, TPAHCTIOPTA, OCBOCHUS
KOCMOCA, ITOJIy4YE€HUsI HOBBIX MAaT€pHUAJIOB C 3aJJaHHBIMU CBOWCTBAMU U APYTHX.
N3yuenue ¢pu3nKyu BHOCUT OCHOBHOM BKJIAJl B (DOPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa 00ydaronmxcs, B OpMUPOBAHUE YMEHHUIN MPUMEHSITh
Hay4HBI METO/1 MMO3HAHUS MPU BBIMOJTHEHUH UMY YYEOHBIX UCCIEAOBAHUM.



B ocHOBY Kypca pu3mky 1 ypOBHS CpeTHET0 00111ero o0pa3oBaHus IMOJ0KEH
PAI UaeH, KOTOPBIE MOYKHO PacCMaTpUBaTh KaK MIPUHITUIIBI €T0 IIOCTPOCHUS.

Hoes yenocmrnocmu. B COOTBETCTBUH € HEW KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTEpHAJl U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cooTBETCTBUU C HEMl MaTepual Kypca PU3UKU 00beAMHEH
BOKpYT (pusmdeckux Teopuit. Beaymmm B kypce siBisieTcss GopMupoBaHue
IIPEJICTABICHUMN O CTPYKTYPHBIX YPOBHSX MAaT€PUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peannsanys MpearonaracT HCIoJIb30BaHUE
I'YMaHUTApHOTO NOTEHIHAA (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(U3KKHU C pa3BUTHEM OOILECTBA, & TAKKE C MUPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOIeMamMu.

Hoes npuknaonoii nanpaesnennocmu. Kypc GU3UKH npeamnogaracT 3HakOMCTBO €
HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTHUYECKUX MPUITOKEHUN N3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeiCTBOM BBEICHHS JIEMEHTOB COJIEpKaHUS,
MOCBSILIEHHBIX IKOJIOTMYECKUM ITPOOIeEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHBI C
Pa3BUTHEM TEXHUKHU M TEXHOJIOTHM, a TaK)Ke 00CY X ACHUS MpodiieM
PalMOHAIBHOTO MTPUPOJONOIB30BAHMS M SKOJOTUYECKON O€30aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca GU3HKH Ha YPOBHE CPEIHET0 OOIIEro
oOpa3oBaHUs SABISIFOTCS (pU3UUecKre Teopuu ((hOpMHPOBAHUE TTPEACTABICHUHA O
CTPYKTYpPE MOCTPOCHHS (PU3HUECKON TEOPHH, POJIU (HyHIAMEHTAIBHBIX 3aKOHOB 1
MIPUHIIUIIOB B COBPEMEHHBIX IIPEACTABICHUAX O IPHUPO/IE, TPaHHIIAX
MIPUMEHUMOCTH TCOPUM, JIJIS1 OTTMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U
MIPOIIECCOB).

CucTeMHO-/1eSITEIbHOCTHBIN OAXO0 B Kypce (PU3UKHU peaiu3yeTCs MPEXKIE BCETO
3a CU€T OpPraHu3alMK YKCIIEPUMEHTATBHOMN ACATEILHOCTH o0yuatomuxcs. J{is
0a30BOr0 YPOBHS Kypca (PU3UKU — ITO UCTIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00OPAaTOPHBIX PadOT, KOTOPHIE B
nporpamme mo Gpusnke 00beAMHEHBI B OOIIUNA CITUCOK YYCHUYECKUX
MpaKTUYECKUX padoT. Brienenue B yka3aHHOM IepevHe JJabopaTOpHbBIX padoT,
MIPOBOJAUMBIX [JIJIs1 KOHTPOJISI M OLIECHKH, OCYIIECTBISAETCS YYaCTHUKAMHU
00pa30BaTeILHOTO MPOIECca UCXOs U3 OCOOCHHOCTEHN TUTAHUPOBAHUS U
ocHaieHus kabunera gusuku. [Ipu »ToM obecrieurBaeTCsl OBJIAJICHUE
OOyYarOIIMMUCS YMEHUSMHU TTPOBOIUTH KOCBEHHbBIE U3MEPEHUS, NCCIICTOBAHMUS



3aBUCUMOCTEH (1)I/I3I/I‘—ICCKI/IX BCJIMYHUH M ITIOCTAHOBKY OIIBITOB ITIO IIPOBCPKEC
MNpCAIOKCHHBIX I'MIIOTEC3.

Bonbiioe BHUMaHME yACSICTCS PEMICHUIO PACUETHBIX M KAYECTBEHHBIX 3a1a4. [Ipu
ATOM JIJIS1 pacUETHBIX 3a/1a4 IPHOPUTETOM SIBIISIFOTCS 33J1a4U C SIBHO 3aJJaHHOM
(bU3UYECKO MOJICIBIO, TIO3BOJISIFOIINE TIPUMEHSITh U3yYCHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, TaK ¥ HHTCTPUPYS 3HAHUS U3
pa3HbIX pasnaesnoB. i1 kKaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIIIOTCS 3a/1aHUs Ha
O0BSICHEHHE MPOTEKAHNS (DU3MUECKHUX SBJICHHUIA U TIPOIIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyrolue BbIOopa Gu3nuecKo MOACIHU JUIsl CUTYyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B cootBercTBuu ¢ TpedboBanusamMu @PI'OC COO k MatepuanbHO-TEXHUYECKOMY
oOecreueHuto yueOHOro npoiecca 0a30Bbli YpOBEHb Kypca (PU3HKU Ha YPOBHE
cpeaHero ob1ero o0pa3oBaHus U3y4aeTcs B YCIOBUAX NPEIMETHOrO KaOuHeTa
(GU3MKH UK B YCIOBUAX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-
HAy4HOTro 1uKIIa. B kabunere Gpu3nku numeeTcs: HEOOX0AUMOE J1abOpaTOPHOE
00OpyIOBaHUE JIJIsl BBITIOJIHEHHUS YKa3aHHBIX B TIpOTpamMMe 1o (QU3HKE
YUYEHUYECKUX MPAKTUUECKUX PadOT U AEMOHCTPALIMOHHOE 000y A0BaHUE.

JeMmoHCTpannonHoe 000pyaoBaHue GOPMUPYETCS] B COOTBETCTBUH C MIPUHITUTIOM
MUHHMAJILHOM JTOCTATOYHOCTH M 00ECIIeYNMBAET TOCTAHOBKY MEPEYUCICHHBIX B
mporpamMme 1o (pu3uKe KITFOYEBBIX JEMOHCTPAIIUN SISl HCCIICIOBAHUS N3YIaeMBbIX
SIBIICHUN U TIPOIIECCOB, YMITUPUIECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe 000py10BaHUE JJISI YYEHUUECKUX MPAKTUYECKUX padOT
bopMHpYyETCS B BUJIE TEMATHICCKUX KOMIUICKTOB M O0OCCIICYMBAETCS B pacuéTe
OJTHOTO KOMITJIEKTA Ha IBYX 00yJaromuxcs. TeMaTHIecKre KOMITJICKTHI
71a060paTOPHOTO 00OPYIOBAHUS TOJDKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUH aHAJIOTOBBIX U IIUGPOBBIX TPUOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuil.

OCHOBHBIMU LENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCSI:

dhopMupoBaHUE UHTEPECA U CTPEMJICHUSI 00YUaIOIMUXCS K HAYYHOMY U3y4YCHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BUTHUC l'IpeI[CTaBJ'IGHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA U Q)OpMHpOBaHI/IG
HCCIICA0BATCIIbCKOI'O OTHOMICHMA K OKPYKAIOIUM ABJICHUAM,

dbopMupoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yUeHHUS OCHOB
CTPOCHHMSI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dhopMupoBaHUE YMEHHI OOBSICHATD SBJICHUS C UCIIOIb30BaHUEM (PU3HUCCKUX
3HAHUM U HAYYHBIX JOKA3aTEJIbCTB;

(dbopMHpOBaHKE MPEACTABICHUIA O PO (PU3UKH IJIs1 PA3BUTHSL IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUU.

JlocTikeHue 3Tux 1enei odecrneuynBaeTcs pelieHueM ClIeIyoumMX 3a1a4 B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHHH 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOUAS MEXaHUKY, MOJICKYJIIPHYIO (DHU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTBI aCTPOPU3UKH;

dbopMupoBaHHE YMEHHUIN NPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
(bu3nYECKUX SABICHUN B MPUPOJAE U IJIs NPUHSITHUS IPAKTUUYECKUX PEIICHUN B
MMOBCEJIHECBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHHMSI PAa3JIMYHBIX 33/1a4 C SIBHO 33J]aHHON (PU3NYECKON
MOJIEJIBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHue (PU3NIECKOU
MOJIENH, aICKBATHOM YCIIOBUSIM 3a]1auu;

MOHMMaHUE QU3NYECKUX OCHOB U MPUHIIUIOB JACHUCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAICHUEC MCTOJaMHU CAMOCTOATCIbHOTO IIIIAHUPOBAHHWA U IIPOBCACHUA
(1)I/ISI/III€CKI/IX OKCIICPUMCHTOB, aHAJIN3d U UHTCPIIPCTALIUN I/IH(bOpMaI_II/II/I,
OoIIpCACICHUA NOCTOBCPHOCTH ITOJIYUCHHOI'O PC3YyJIbTAaTa,

CO3/IaHUE YCIOBUM ISl pa3BUTHS YMEHUN IPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIi YpOBEHb) HA YPOBHE CPEHETO OOIIEro
oOpa3oBanus otBoAuTcs 136 yacoB: B 10 kitacce — 68 yacos (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEJEIO).

COJEPXAHUE ObYUYEHHMA

10 KITACC

Pazgen 1. ®usuka u METOIbl HAYYHOTO TTO3HAHUS



®dusznka — Hayka o npupoje. HaydHblie METOIbI MO3HAHUS OKPYKAFOIIErO0 MUPA.
Ponb 3kcniepuMeHTa 1 TEOPUM B POLECCE TO3HAHUS TPUPOBL. DKCIIEPUMEHT B
dusuke.

MonenupoBanue pu3NUECKUX SABJICHUN U MpolieccoB. Hay4yHble rTUIOTE3BI.
duznyeckre 3aKOHbI U TeOpUU. [ paHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb 1 Mecto ¢u3uku B pOpMUPOBAHIHN COBPEMEHHON HAyYHON KapTUHBI MHUpPA, B
MIPAKTUYECKOMN AEATEIBbHOCTHU JIFOACH.

JleMoHCcTpanuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKHU.

Pa3nen 2. Mexanuka
Tema 1. Kunematuka

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUabHOW TOYKH, UX MTPOECKIIMHM HA OCH CUCTEMBI KOOpaAuHAT. ClI0KEeHUE
MEPEMELICHHUM U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsSIMOJIMHENHOE ABMkeHue. [ paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTU U NTEPEMEILICHUS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOosHOE majzieHue. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.

KpuBonuHeiHoe nBrKeHue. /[BUKEeHNE MaTepUaIbHOM TOYKH 110 OKPYKHOCTH C
MIOCTOSIHHOM I10 MOJYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHENHASI CKOPOCTb.
[Tepron u wactora oopamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA U MMPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABUKECHHE
CHapsJ10B, LIEITHbIE U PEMEHHBIE ITEpEIaYn.

JemoHcTpauuu

Mogenb cucTeMbl OTCUETA, WILTKOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.



[TaneHue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBr>xeHus Tena, OpOIIEeHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOAHOTO TaICHUS.
HarmpaBienue ckopocTy pH IBHXKEHHUH 110 OKPYKHOCTH.
Y4eHn4eCcKuit IKCIIEPUMEHT, JIa00paTOPHBIC PAOOTHI

W3yueHne HepaBHOMEPHOTO JBMKEHUS C ENIBIO ONPEICICHUS MTHOBCHHOM
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKAY ITyTSMH, IPOMJEHHBIMU TEJIOM 3a
MOCJIE0BATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS ApUKa B BA3KOU KUIKOCTH.
N3yuenne nBuxeHus Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.
Tema 2. JlunaMuka

ITpunnun otHocuTenbHOCTH [ anmiies. [lepssiil 3akoH Herotona. MlHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unnu cui. Bropoii 3akon HeroTona jist
MaTepuaIbHOW TOUKU. TpeTnii 3akoH Hpr0TOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TsAroTeHus. Cuna tsokectu. [lepBast kocMuueckasi CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHus (okos, cKoyibkeHust, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJBXKEHUS U CHiia TpeHus mokosi. Koaddunuent tpeHus.
Cuiia conpoTUBIIEHUS MPU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU rase.

[ToctynaTenbHoe 1 BpallaTenbHOE ABHKEHNE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTEINILHO OCH BpaleHus. [liiedo cumbl. Y clloBUsI paBHOBECHS
TBEPAOTO TeJIa.

TexHuueckne yCTpouCTBa U IPAKTUYECKOE TIPUMEHEHHNE: TOAIIUITHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

JleMoHcTpanuu

SIBnenune nHEpUUH.



CpaBHEHHE Macc B3aUMO/ICHCTBYOIIMX TEN.

Bropoi 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.
CpaBHEHUE CUJI TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.
YcnoBust paBHOBecus TBEpAOTO Tena. Buabl paBHOBeCH .
Y4eHndecKuit IKCIIepUMEHT, JIa00paTOpHBIE PAOOTHI
N3yuenue nBuKeHUs1 OpycKa Mo HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
pe3rHOBOM 00pasIie, OT ux aedopMarium.

HccnenoBanne ycnoBUil paBHOBECUS TBEPIOIO TeJla, UMEIOUIETO OCh BPAILICHHUS.
Tema 3. 3aK0oHBI COXpaHEHUS B MEXaHUKE

HNmiynbc MaTepuanbHOM TOUKHU (TeNa), CUCTEMbI MaTepUaIbHbIX TOUEK. MmMmnyibe
CUJIbl U U3MEHEHHUE UMITYJIbCA TENA. 3aKOH COXPAaHEHUS UMITyJbca. PeakTuBHOE
JIBU)KCHHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKU. Teopema 00 U3MEHEHUU
KUHETUYECKOW SHEPTUM.

[ToTenumanbHas 3ueprus. [loreHumnanbHas sHeprus ynpyro ae@opMupoBaHHOM
npy>kuHbl. [loTeHnnanbHas sHeprus Teaa BOJIU3U NOBEPXHOCTH 3€MJTH.

[ToTeHmanbHble U HEMOTEHIMAIbHBIE CUITBL. CBSI3b pa00THI HEMOTEHIIMAIBHBIX
CUJI C U3BMEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckne yCTpoOMCTBA U MPAKTUYECKOE IPUMEHEHNE: BOJTOMET, KOMED,
MIPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JemoHcTpannmn

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE IBUKEHHUE.
[lepexona MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.
VYyeHnueckuit SKCIEPUMEHT, JJabopaTOpHBIE PAOOTHI

HSY‘IGHI/IC a0COJIFOTHO HCYIIPYI'OI'0 yapa C IIOMOIIbIO ABYX OJNMHAKOBBLIX HUTAHBIX
MAasATHHUKOB.

HccnenoBanue cBsi3U padOTHI CHJIBI C K3MEHEHUEM MEXAHWYECKOM YHEPTUU TeJa
Ha [IPUMEpE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MonekynsapHas Gu3uka u TepMOJIMHAMUKA
Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETUUECKON TEOPUH

OCHOBHBIE MOJOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPUH U X ONBITHOE
o0ocHoBaHue. bpoyHoBckoe asmxenue. uddysus. Xapakrep ABHKEHUS U
B3aUMOJICUCTBUS YaCTHUIl BellecTBa. MOJEIn CTPOEHHUS Ta30B, )KUIKOCTEN U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJieseil. Macca u
pa3mepsl Mosiekyll. KonnuectBo Bemectna. [loctostnaass ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana Temmeparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETHUECKON
TEOPHUU UAeaTBHOTO raza. AOCOII0THAS TEMIIEpaTypa Kak Mepa cpeaHei
KMHETUYECKOU SHEPTUM TEIJIOBOTO JBMKEHUS yacTull ra3a. [llkana remneparyp
KenbBuHa. ['a30BbIe 3ak0HBI. YpaBHeHHe MenaeneeBa—Kianeipona. 3akon
JanbroHa. M3ompoueccsl B UACAIBHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBieHne H30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OApOMETD.
JemoHCTpauuu

OMBITHI, IOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBA, (hoTOrpaduu MOJIEKY
OPTaHUYECKUX COCIUHECHUN.

OmnbITel 110 1U(y3UH KUAKOCTEH U ra30B.
Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita LlTepHa.



OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOACHCTBHSI.
Monens, HILTIoCTpUpYIOIIasi IPUPOLY JAABICHHS ra3a Ha CTEHKH COCyAa.

OnpIThl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO Tasa,
U30IPOLECCHI.

YyeHn4yeckuit HSKCIIepUMEHT, J1a00paTopHbIe PabOTHI

Omnpenenenne Macchl BO3Ayxa B KJIIACCHON KOMHATE HA OCHOBE MU3MEPEHUI 00bEMa
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/Ly TTapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Tra3a.
Tema 2. OCHOBBI TEPMOJIMHAMUKH

TepMoauHamuueckas cucrema. BHyTpeHHsIsl SHEprus TEPMOANHAMUYECKON
CUCTEMBI U CIIOCOO0bI €€ n3MeHeHus. KonndyecTBo TemnoTsl U pabota. BHyTpeHHss
SHEPrus OJTHOATOMHOTIO MJAECAIBHOIO ra3a. Buipl Teruionepenaun:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIyUYECHHE. Y AEIbHAS TEINTIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIoThl NpH TeIIonepeaaye.

[Tonsatue 06 aguabaTHOM mporiecce. [lepBbIit 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne IepBoro 3akOHa TEPMOJIMHAMUKY K n3omporeccam. [ papuaeckas
WHTEpIpeTanys padoThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh IPo1ieccoB B MPUPO/IE.

TerutoBbie MammHbl. [TpyuHIMIBL AeicTBUA TeIIOBBIX MamuH. [Ipeodbpa3oBanus
HHEPrUM B TEIUIOBBIX MamKHax. KoadpuiueHT noiae3noro AeicTBUs TEMIOBOU
mMamuHbl. [ukin KapHo u ero koagGuimeHT none3Horo AeMcTBusl. JKOJIOTHYECKUE
pOoOIEMBbI TEIIIOIHEPTETUKHU.

TexHuueckue YCTpOﬁCTBa " IIPAKTHUYCCKOC IMPUMCHCHHUC: IBUI'aTCJIb BHYTPCHHET O
CTrOpaHu:, OBITOBOM XOJIOAUTIbHUK, KOHAUITUOHCD.

JemoHCcTpauuu

W3MeHeHne BHYTPEHHEW SHEPTUH TeJa IPU COBEPIICHUH padOThI: BBUIET MPOOKHU
u3 OyTBUIKU MO/ IEUCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue 3(pupa B JaTyHHOU
TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHenue BHyTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaade.
OnbIT 110 a1abaTHOMY PACHIUPEHHIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENs] BHYyTPEHHETO CrOPaHUs, PEAaKTUBHOIO
JIBUTaTEJIA.



Y4eHndecKuit IKCIIepUMEHT, JIa00paTOpHBIE PAOOTHI
N3mepenue yaenpHON TENI0EMKOCTH.
Tema 3. Arperatasie cocTOsIHHS BelecTBa. Da30Bbie NEPEXOIBI

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kuneHue. AGCONMIOTHAS U
OTHOCHUTEJIbHASA BJIAXXHOCTh BO3ayXxa. HacklieHHbIM nap. Y iejibHas TerioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHS OT JIaBJICHUS.

Tsépmoe Teno. Kpucraminyeckue u amop@Hbie Tena. AHU30TPOIHUS CBOICTB
kpuctaiuioB. JKnnkue kpucraimasl. CoBpeMeHHbIE MaTepuaisl. [1naBienne u
KpUCTAJUIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHuUE TEII0BOro OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOTYUYECHHS] COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

JleMoHCcTpannu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue nmpu NOHWKEHHOM JIaBJICHUH.

CriocoObl M3MEpEeHUs BIAYKHOCTH.

HaOnroieHne HarpeBaHUs U TUTABIICHHUS KPUCTANTMIECKOTO BEIIECTBA.
JleMoHCTpalys KpUCTAJIOB.

Y4eHnUeCKU IKCTIEPUMEHT, JTA00OpaTOpHBIE pabOTHI

N3mepeHne 0OTHOCUTENIbHOW BIAKHOCTH BO3AyXa.

Paznen 4. DnexkTpoauHamuka
Tema 1. Dnekrpocraruka

DnekTpu3anus Tel. DINeKTPUUYECKUil 3aps. JIBa BUIa 31EKTPUUECKUX 3aPSIOB.
[TIpoBOAHUKH, TUATIEKTPUKHU U MTOTYTPOBOJHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodueuHsblil 21€KTpUIECKUN 3apsi.
Onektpuueckoe noise. Hanpsk€HHOCTE anekTpuyeckoro noii. [Ipuamun
CYNEPIIO3ULIUM JICKTPUUECKUX MOJIeH. JINHUN HANPSIAKEHHOCTH AIEKTPUIECKOTO
TIOJISL.



PaGota cun anextpocratudeckoro nois. [lorenuan. Pa3nocts moTeHInamos.
[IpOBOIHUKH ¥ AUDIAEKTPUKH B IJIEKTPOCTATUUECKOM IOJIe. [[namekTpuueckas
MMPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DneKTPOEMKOCTD INIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHu4yeckne yCTpoiCTBA U MPAKTUYECKOE IPUMEHEHUE: AIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

JleMoHCcTpanuu

Y CTpOUCTBO U NIPUHIUII JEUCTBUS DIIEKTPOMETpA.
B3anmopenicTBrue HadIEKTPU30BAHHBIX TEII.
DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX TEJL.
[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.
DIIEKTPOCTaTHYECKAs 3alUTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTbD BHGKTpOéMKOCTI/I IIJIOCKOI'O KOHACHCATOpa OT INIOIaIH ITJIIaCTHH,
pacCTOAHUA MCIKAY HUMHU U I[HBJ'IGKTpPI‘-IGCKOﬁ IIPOHHUIACMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

VY4yeHnuecKuil 3KCIIEpUMEHT, JJa0opaTOpHbIE PAOOTHI

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [TocTostHHBIN 351eKTpUUeCcKUil TOK. TOKM B pa3IUyHbIX cpeax

DIIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MIcTOUHNKH
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTka Lenu.

9H€KTpI/I‘{CCKOG COIIPOTHUBJICHUC. Y,ZleJIBHOG COIMPOTHUBJICHUC BCUICCTBA.
HOCJ’IGI[OB&TGHLHOG, IMapauIiCJIbHOC, CMCIIIAHHOC COCAMHCHUC ITIPOBOJHHUKOB.

Pabora anexkrpudeckoro Toka. 3akoH Jxoymns—Jlenma. MoiHocTh
DIIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAS CUJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) AJ1eKTpuueckoit rienu. KopoTkoe 3aMbIkaHue.



DNEeKTpOHHAS! TPOBOJIUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COIPOTUBIICHHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAs! TPOBOAMMOCTH TOJIYTTPOBOHUKOB.
CaoiictBa p—n-niepexoza. [1oaynpoBoAHUKOBBIE PUOOPHI.

DJIEKTPUUECKUM TOK B paCTBOPAaxX M paciliaBax AJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAs TUCCOIUAIUSA. DIEKTPOJIHU3.

DIEeKTpUYECKNN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENBHBIN pa3ps.
Mounns. [1nazma.

TexHudyeckune ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTart, MICTOYHUKH TOKa, dJIEKTpOHArpeBaTeIbHbIe MPUOOpHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTUBIIEHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN JIHO/, TaIbBAHUKA.

JemoHCTpauuu
N3mepeHure cuiibl TOKa U HaMPSHKEHUS.

3aBHCHUMOCTD COIIPOTHUBJICHUS HUIMHAPHUICCKHUX ITPOBOAHUKOB OT JJIMHEI,
momaay MmornepeuYHoro CCUYCHUA 1 MaTrcpualia.

CMmemniaHHoe COCANHCHUC ITPOBOJIHUKOB.

[IpsiMoe n3mepeHne dneKTpoaABrKyLIen cuibl. KopoTkoe 3aMbikanne
raJIbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.
IIpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsi ¥ MPOBOJAUMOCTD BO3yXa.
OHOCTOPOHHSS IPOBOUMOCTD THO/IA.

Y4yeHnuecKuil SKCIIEpUMEHT, JJabopaTOpHbIE PaOOTHI
N3ydeHne cMEeaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepenune 3neKTpOABMKYILIEW CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO
CONIPOTHUBJICHUSL.

HaOmronenue aiexktpoiusa.

MC)KHpGJIMCTHBI@ CBsi3HU



Nzyuenue kypca pusznku 6a3oBoro ypoBHs B 10 ki1acce oCyliecTBIsSETCS C YIETOM
COJIEP>KATEIIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH,
XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE ¢ U3yYEHUEM METOJ0B HAYYHOI'O
MO3HAHUSA: SBJIICHHE, HAyYHbIN (DAKT, TUNoTe3a, Gu3nueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHHUE, IKCIEPUMEHT, MOJEIINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pellieHre CUCTEMbI YpaBHEHUM, JTUHEHas GyHKIU, napadoa,
runepOoia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE PYHKITUU: CUHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexannueckoe JIBMXKEHUE B )KUBOU npupoze, auddysus, ocmoc,
TEII000MEH >KMBBIX OPraHU3MOB (BU/IbI TEIUIONEPEIauu, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBICHUSI B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEN U
ra3oB, AJICKTPUYECKHE CBOMCTBA METAJIJIOB, 3JICKTPOJIMTHYECKAS IMCCOLIUALIMS,
raJbBaHHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE ABUKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, OAIIMITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHECHUSI UMITYJIbCA B
TeXHUKE (pakeTa, BOJIOMET U IPYTHUE), ABUTATENb BHYTPEHHETO CTOpaHus, mapoBas
TypOHHa, OBITOBOM XONOJMIBHUK, KOHAUIIMOHED, TEXHOJIOTUHU TIOTYyYESHHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DIIEKTPONIPUOOPOB, KCEPOKC, CTPYUHBIH
MIPUHTEP, AIEKTPOHATPEBATENbHBIC TPUOOPHI, AIEKTPOOCBETUTEIHHBIE PUOOPHI,
rajbBaHUKa.

11 KITACC
Paznen 4. DnexkTpoauHamuka
Tema 3. MarauTHoe noJjie. DJIeKTpOMarHuTHas UHIYKIUS

ITocTosiHHBIE MarHUTHI. B3anMoaelcTBHE TOCTOSTHHBIX MAarHUTOB. MaruutHoe
nosie. BekTop MarHuTHOWM MHAYKIUU. [[puHINII CyNIepIIO3UIIMM MarHUTHBIX TIOJIEH.
JIvann marauTHOM MHAYKIMK. KapTHaA TMHUIA MarHUTHOM MHIYKIIUH TOJIS
ITOCTOSTHHBIX MarHuTOB.



MarauTHo€ 1oJ€e MpOBOJIHKUKA ¢ TOKOM. KapTrHa IMHUNA HHAYKIIMK MarHUTHOTO
MOJISL JIMHHOTO MIPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOIHHKA,
KaTylku ¢ TokoM. OnbIT Opcrena. BzaumoaelicTBue NpoBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBieHue. [[BrkeHne 3apssKeHHON YacTHIIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cumsl JlopeHia.

SIBiieHue 3neKTpOMarHuTHON MHAYKIMU. [I0TOK BEKTOpa MArHUTHOW MHAYKLIHH.
DNEKTPOJBIKYIIASA CHJIa UHIYKIIUU. 3aKOH AJIEKTPOMArHUTHON MHYKIIUU
Qdapajes.

BuxpeBoe anekTpuueckoe mojie. DISKTPOABIKYIIAS CUJIa UHAYKIINU B
MIPOBOJIHUKE, IBUAKYIIEMCS TOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuino Jlenua.

NHAYKTUBHOCTD. SIBJICHHE CAaMOMHIYKIIMU. DIEKTPOJABUKYIIAs CHIa
CaMOMHAYKIIHH.

9HepFI/I$I MAardvTHOI'O ITOJIAA KaTYIKH C TOKOM.
9H€KTpOM3FHHTHO€ I10JIC.

TexHuueckne yCTpouCTBA U IPAKTUYECKOE IPUMEHEHHUE: TOCTOSIHHBIE MArHUTBI,
AJIEKTPOMArHUTHI, AJIEKTPOIBUTATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII,
VHIYKIHAOHHAS [1€Yb.

JleMoHCcTpannu

OnbIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MarHUTHBIM TIOJIEM.
JIMHUKM MHIYKIMU MarHATHOTO TOJISL.
B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna AMnepa.

HencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUATA.
SIBneHue 3eKTPOMArHuTHON UHIAYKIIUH.

[IpaBuiio Jlenna.

3aBHCHUMOCTD BHGKTpOI[BI/I)KYH_Ieﬁ CUJIbl MHAYKIOHUH OT CKOPOCTH U3MCHCHUA
MAar"guTHOI'O ITIOTOKaA.



SIBneHne caMOUHIAYKITUH.

VY4yeHn4ecKuil 3KCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

N3ydeHre MarHuTHOTO MOl KATYIIKH C TOKOM.

HccnenoBanne 1eHCTBHSI IOCTOSSHHOTO MarHUTA Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS SJIEKTPOMAarHUTHOW UHYKIIAH.

Pasnen 5. Konebanus 1 BOJTHBI
Tema 1. MexaHu4ecKue U 3JIEKTPOMarHUTHBIC KOJICOaHHUS

KonebatenbHas cuctema. CBoOOIHbIE MeXxaHHUECKHE KoeOaHus. 'apMonndeckue
kosnebanwms. [leprnon, yactora, amrutyna u ¢asza konedanuid. [IpyKuHHBIHI
MasiTHUK. MaTeMaTnyeckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KOJIeOaHuil.
[IpeBpallieHre 3Heprur Mpy rapMOHUYECKUX KOIEOAHUSIX.

KonebarenbHbiit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS B
HJeaIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXy MEXaHUYECKUMU U
AIEKTPOMarHUTHEIMU KosieOanusamMu. @opmysa ToMcoHa. 3akoH coXpaHEeHUs
HHEPTUU B UJ€ATHLHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BbIHy X /1€HHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeiHyX1€HHbIE 3JIeKTPOMarHUTHbIE KOJIeOaHu .

IIlepemennslii TOK. CHHYCOMAIbHBIN IEPEMEHHBIA TOK. MOIITHOCTH MEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u NOTpeOICHUE NEKTPUIECKON
AHEPrUr. DKOJOTUUECKHE PUCKH MPU MTPOU3BOACTBE JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHuueckne yCTpouCTBA U NPAKTUYECKOE TPUMEHEHHUE: ANEKTPUUECKUN 3BOHOK,
TE€HEpaTop MEPEMEHHOIO TOKA, INHUU 3JIEKTponepeaay.

JemoncTpanuu

HccnenoBanue mapaMeTpoB KoyieOaTeIbHOM CUCTEMBbI (PYKUHHBIA WU
MaTEeMaTUYECKUA MASITHHK).

HabOmroienne 3aTyxaromux KojaeOaHuH.
HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.



CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HAIPSDKEHUS OT BPEMEHH) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc IIpH IMOCJICAOBATCIIBHOM COCAMHCHHUHN PE3UCTOPA, KaTyIIKHU
HHAYKTUBHOCTHU U KOHACHCATOPA.

Mopens JIMHUY JIEKTPOIEPENAUH.
YdeHUYeCcKuil SKCIIePUMEHT, Ta00paTOpHbIE paOOTHI

HccnenoBanre 3aBUCHMOCTH NIEPHOJIA MAJIbIX KOJIEOAHUH Tpy3a Ha HUTHU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre nepeMeHHOro TOKa B LIEMH U3 MOCIEA0BATENbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PEe3UCTOpa.

Tema 2. MexaHu4eckue 1 3JIEKTPOMarHUTHbIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBHS pacnipoctpanenus. [lepuoa. CxkopocTthb
pacnpocTpaHeHUs U JAJMHa BOJIHbL. [lonepeunblie v Mpo10iabHbIE BOJIHBIL.
WNuTtepdepenims u nuPpakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa sektopoB E, B, V B anektpomaruutHoii Bosine. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPETIOMIICHUE, TOJIsIpU3anus, TuQppaKims,
unrepdepeniusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.

[ITkana 3eKTPOMArHUTHBIX BOJIH. [[puMEHEHNE 3IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUTIBI paAUOCBS3U U TEIEBUACHUS. Pagnonokanus.
DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckne yCTpouCTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YIbTPA3BYKOBAs JUATHOCTUKA B TEXHUKE U MEIULMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

JemoHcTpannu
OO0pazoBaHue U pacpOCTpaHEHHE MONEPEYHBIX U MPOOJIbHBIX BOJIH.
Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

Ha6J'IIOIICHI/IC OTPAXXCHUA U IIPCIIOMIICHUA MEXAHUYCCKUX BOJIH.



Habmonenue nnreppepeHunu u 1upakiiud MEXaHUYECKUX BOJIH.
3BYKOBOW pE30HAHC.

HabGmroneHue cBs3u rPOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTYI0M U 9aCTOTOM
KOJIcOaHMIA.

WccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpayKEHUE, TPEIOMIICHHE,
noJispu3anys, tudpaxius, tHTepPepeHIns.

Tema 3. OnTuka

I'eomeTpuueckas onruka. [IpssMornHEerHOE pacIpPOCTPAHEHHUE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenominienue cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOIIOTHBINA TOKAa3aTeNb
npenoviienus. IlonHoe BHyTpeHHee oTpakenue. [IpenenbHsiii yroi moiaHoro
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

Cobuparomiue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOsSTHUE U
ONTUYECKas CHiia TOHKOM JInH3bL. [TocTpoeHne n3o0paxkeHnii B COOMpPArONnX u
pacceuBarolnX JnH3aX. POpMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

Bonunosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJII0/ICHUS] MAKCUMYMOB 1 MUHMMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT
JBYX CUH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

HMudpakuus ceeta. udpakiuronnas pemérka. Y clioBue HaOIIOACHHS TIaBHbBIX
MaKCHUMYMOB IPHY NTaJCHUN MOHOXPOMATHYECKOTO CBETa Ha AUGPAKIIMOHHYIO
PELIETKY.

[Tonspuzanus ceera.

TexHu4yeckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHUE: OUKH, JIyTia,
doToamnmnapat, NPOEKIMOHHBIN anmnapar, MUKpOCKOII, TEJIECKOI, BOJJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

JemoHCcTpauuu



[IpsimonuHEHOE pacpOCTpaHEHHE, OTPAKEHHUE U TIPEIOMIICHUE CBETA.
OnTudeckue mprudopHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb cBEToBOAA.
UccnenoBanrie CBONCTB U300paKEHUI B JIMH3AX.
Mojgenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepenium cBera.

HaOnronenue nudpakiyu cBera.

HabGmronenue nucnepcuu cBera.

ITonydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.
[Toydyenue cexTpa ¢ mOMOIIbIO AUGPAKIIMOHHON PEIIETKH.
HabGnronenue nonasipusanuu cBeTa.

Y4yeHnuecKkuil 3KCIIEpUMEHT, JJabopaToOpHbIE PaOOTHI
N3mepenue rnokasaress NperoMIICHUS CTEKIIA.
HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI clielIMaIbHON TEOPUHU OTHOCUTEIBHOCTH

I'panubl MPUMEHUMOCTH KJIACCUYECKOU MeXaHUKU. [locTyarTsl cienuanbHOM
TEOPUH OTHOCUTEIILHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAKYYyME,
MIPUHIIUIT OTHOCUTENBHOCTH DWUHIITENHA.

OTHOCHUTEIBLHOCTH OTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAILICHUE
JUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CB$13b MacChl C HEPTUEHN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIbI. DHEPTUS
MTOKOS.

Paznen 7. KBantoBas ¢dusuka

Tema 1. Dj1eMeHTHI KBAHTOBOM ONTUKUA



®otonsl. @opmyra [lnanka cBs3u 3HEprUn GOTOHA C €T0 YACTOTON. DHEPTUA U
UMIYJIbC POTOHA.

OTtkpeiThe U uccnenoBanue poroddpdexra. Onbitel A. I'. CtoneroBa. 3aKOHbI
dbotorddexra. YpaBuenue DitHireiHa 1t porodrddexra. «KpacHas rpanuiia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.
XHUMHYECKOE JICCTBHUE CBETA.

TexHuveckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOATEMEHT,
(boTomaTUYMK, COTHEUHAs Oarapes, CBETOANO/I.

JemoHcTpauuu

®otorddHekT Ha yCTaHOBKE C IMHKOBOM IMJIACTUHOM.
HccnenoBanne 3akoHOB BHeENTHETO (hoTod(dekTa.
Cseroamo.

Conneunas Oartapes.

Tewma 2. CtpoeHue aToma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccestHuo o -4acTHuil.
[InanerapHas monens aroMa. [loctynartel bopa. M3nydenne u nornomenue
(OTOHOB IPH MEPEXO0/I€ aTOMA C OJJHOTO YPOBHS SHEPTUU Ha Apyroi. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJAOPOJIA.

BousiHoBbIe cBoiicTBa yacTull. Bonnsl ne bpoiinsa. KopnyckyispHo-BOJIHOBOH
JyaJu3M.

CrnioHTa"HoOE U BBIHYKJICHHOC U3JIYUCHHC.

TexHnueckne yCTpouCTBAa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIA AaHATU3
(cexTpocKoI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

JemoHcTpanuu

Mopens onbita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHEeHYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.

YyeHnveckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI



HaOnroienue IMHE4aToro CuekTpa.
Tema 3. AtomHOoe 1pO

OKCNIEPUMEHTBHI, IOKa3bIBAIOIIUE CIOKHOCTh CTPOCHUS siapa. OTKpbITHE
paguoakTuBHOCTH. OnbITHI Pezepdopa mo onpeneneHuo coctaBa
paaroakTUBHOTO U3nyudeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUs .
BinsiHue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HEHWTpoHa. HykmonHas monens siapa ['eitzendepra—
NBanenko. 3apsn sapa. MaccoBoe unciio sjapa. M30Torsbl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnal. ['aMMma-u3inydeHue.
3aKOH paJuOaKTHUBHOTO pacnaja.

OHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.
SnepHble peakunu. JleneHue u CUHTE3 sep.

SAnepusiii peaktop. Tepmosaepuslii cuntes. [IpoGneMbl 1 epCHeKTUBHI AIEPHON
DHEPIrEeTUKH. DKOJOTHUYECKUE ACIIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTtobl HaOMIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIe B3aUMOCHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MHpA.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, siaepHbliil peakTop, aToMHast 6oM0a.

JemoHcTpauuu
Cu€T4yrK MOHU3UPYIOIINX YaCTHII.
Y4eHn4eCcKuit IKCIIEPUMEHT, JIa00paTOPHBIEC PAOOTHI

HccnenoBanre TPEKOB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Paznen 8. DrneMeHThI aCTpOHOMUH U aCTPODUZUKHU

Ortanbl pa3BuTUs acTpoHoMuu. [IpukinaaHoe U MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUM.

Bun 38€31H0T0 HebOa. Co3Be3aus, ipKkue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeyHas cucrteMa.



Connne. ConmHeuHnasi akTUBHOCTh. MIcTounuk aHeprun CoJiHIa U 3BE3/1. 3BE3bI, UX
OCHOBHBIEC XapaKTEPUCTUKH. JluarpaMma «CreKTpaIbHbIM KJIACC — CBETUMOCTDY.
3BE31bI TIIaBHOM MTOCIEIOBATSIBHOCTH. 3aBUCHMOCTD «MAacca — CBETUMOCTEY JIJIS
3BE3]1 ITIaBHOM ITOCJEN0BATENBHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE
MPEACTaBICHUSI O MMPOUCXOXKICHUH U 3BoIIOIMU CoJIHIIA U 3BE3]]. DTalbl KU3HU
3BE3I.

Mieunsiii [TyTs — Hama 'anaktuka. [lonoxenue u apuxkenue CoyHIA B
INanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B A/1pax
TraJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa606ma. Pa3oeranue rajakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe nsiyyeHue.

Macmrabnas ctpyktypa Beenennoil. Metaranaktuka.
Hepewménnblie npo6iieMbl aCTPOHOMUH.
YyeHnuyeckue HaOIIOACHUS

HabGnronenuss HEBOOpY>KEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH IS ONpeIeIeHUS OJ0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/11s CEeBEPHOro NOIyLapus U sIpKUe 3BE3/BL.

HaoGmonenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.
O6o0maroniee NTOBTOPEHUE

Poxb hu3uku 1 acTPOHOMHH B SKOHOMHUYECKOM, TEXHOJOTHYECCKOM, COITUATBLHON 1
THUYECKOH cepax esTeTbHOCTH YeI0BeKa, POJIb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOMN HAYYHOUM KapTHHE MHpPA, POJIb (U3HUECKON TEOPHUH B
(bopMHpOBaHUY MTPEACTABICHUI O (PU3UUECKON KapTUHE MUPA, MECTO (PU3NUYECKON
KApTUHBI MUPa B 00ILIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEICTaBIEHUM O IIPUPOJIE.

MC}KHPGIIMCTHLIG CBA3HU

Nzyuenue kypca pusnku 6a3oBoro ypoBHs B 11 kinacce ocyiecTBisercs ¢ y4éTom
COJIEP>KATEIIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvle nonamusi, CBI3aHHBIE C U3yYEHUEM METOJOB HAYYHOI'O
MO3HAHUSA: SABJICHHE, HAyYHbIN (DaKT, TUIOTe3a, (u3nuecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHUE, IKCIEPUMEHT, MOJEIIUPOBAHNE, MOJIENb, U3MEPEHUE.



Mamemamuxa: pelieHne CUCTEMbl YPaBHEHU, TPUTOHOMETPUUECKHUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
BEKTOPHI M UX TIPOSKIINH Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKITNH, MPU3HAKU TTOA00HS TPEYTOJLHUKOB, OMIPEICIICHNE
TJIOIIA/IN TUIOCKUX PUryp U 00bEMa Tel.

buonoeus: QJICKTPHUYCCKHUC SABJICHHA B KHUBOM IIpUpoac, KoyieOaTeJIbHbIE JABHXXCHUA
B YKMBOH npupoac, OIITHYCCKUC ABJICHUA B JKUBOU mpuponc, I[Gf/iCTBI/IC paananuu
Ha KUBBIC OPIraHU3MBI.

Xumus: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAILUINYECKASI CTPYKTYpa TBEPABIX TEIL,
MEXaHU3MbI 00pa30BaHUS KPUCTATMYECKON PEIIETKH, CIEKTPATHHBINA aHATIU3.

l'eoepacghus: MmarHUTHBIE TTOJIFOCA 3€MJTH, 3aJI€)KH MArHUTHBIX Py, (POTOChEMKA
3€MHOI OBEPXHOCTH, IIPEICKA3AaHUE 3EMIICTPSICEHU.

Texnonozus: TAHUY 3JEKTpoONEpeaay, TeHEPATOP NEPEMEHHOIO TOKA,
AJIEKTPOJIBUTATENb, UHAYKIIMOHHAA 11€4b, pajap, pAAUOIPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus, NpOEKIIMOHHBIN aIllapar, BOJOKOHHAs ONTHKA,
coJiHeYHas 6arapes.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIETI'O ObPA3OBAHU A

OcBoenune yuebHoro nmpenMera «Pu3nka» Ha YpOBHE CpeIHEro o0IIero
oOpazoBaHnus (0a30BbI YPOBEHB) JIOJDKHO 00ECIIEUUTD TIOCTUKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro npeaMera « DU3ukay JOKHbBI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIIMUXCSI PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHW MO3UIIUEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOITUX
TPAIUIIMOHHBIM [IEHHOCTSIM POCCUICKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO
OTIBITA U ONBITA JECATEILHOCTH B IIPOLECCE pean3alliid OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIILHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOTO0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKOW MO3UIMU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;

IMPHUHATUEC TPpaAUIUOHHBIX O6H.[€‘I€HOB€‘I€CKI/IX IF'YMaHHUCTUYCCKUX U
JAEMOKPATHYCCKHUX HCHHOCTCﬁ;



TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpTraHU3aIlNH;

YMEHHE B3aMMOJIECTBOBATH C COLMAIIBHBIMU UHCTUTYTAMH B COOTBETCTBUH C UX
(GYyHKUMSAMH U Ha3HAYEHHUEM;

TOTOBHOCTb K T'YMaHUTApHON U BOJIOHTEPCKOU IEATEIbHOCTH;
2) IaTPHOTHYECKOr0 BOCIIUTAHUSA:
c(hOPMHPOBAHHOCTh POCCUNCKON IPAKJAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, IOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OLIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JIESITEIIbHOCTU YYEHOT0;

OCO3HAHKE JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;
4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
NpUCYLIEro (pU3NYECKON HAYyKE;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEPEC K pa3IMUHbIM cdhepam npodheccuoHaTbHOU NeATeTbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10TrM4eCKOro0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH IKOJIOTMUYECKOM KYJIbTYpPbl, OCO3HAHHUE II100aTBHOTO
XapakTepa IKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH CpeJie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

pacIIMpEeHUE OMbITA JCITEILHOCTH YKOJOTUYECKON HAIIPABIEHHOCTH HA OCHOBE
MMEIOITUXCS 3HAaHUH 110 (PU3HKE;



7) UEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(hOpMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HYECKON HAYKU;

OCO3HaHHEC ICHHOCTU Haquoﬁ ACATCIbHOCTHU, TOTOBHOCTE B ITPOLICCCE N3YUCHUA
(1)I/ISI/IKI/I OCYHCCTBIIATDL ITPOCKTHYIO K HCCIICAOBATCIILCKYIO ACATCIIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATDI

[To3HaBaTenbHBIC YHUBEPCAJIbHBIC YICOHBIC ICUCTBUS
ba3oBrie nornueckue JIeCTBUA:

CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJUu3UPOBATh IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIpCACIAThb HECIU ACATCIbHOCTH, 3a/laBaTh IIapaMETPhbl 1 KPUTCPHUU UX
JOCTHUKXCHUA,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX (PHU3UYECKUX
SABJICHUSIX;

pa3padaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C YYETOM aHAN3a UMEIOIINXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTDB KOPPCKTUBLI B JACATCIIbHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJIbTATOB
OeJrsiM, ONCHUBATDb PUCKHU HOCJ'ICI[CTBI/II\/JI ACATCIIBHOCTH,

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBHUSX peaIbHOT0, BAPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATL KPCATHUBHOC MBIIIJICHUC ITPU PCIICHUHN Y KU3HCHHBIX HpO6JICM.
ba3oBbie uccienoBare/IbCKue JelCTBUS:

BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUYSBBIMH MTOHITHSIMHI U METOIaMHU
bu3nUecKoil HayKu;

BJIAJICTh HABBIKAMH yUEOHO-HCCIIEIOBATEIBCKON M MPOSKTHOW JCATEIBHOCTH B

o0nactu (U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METO/IOB PEIICHUs 3a7ad (PU3UIECKOTO CONCPKAHUS, TPUMEHEHHIO Pa3IMYHbBIX
METO/IOB TIO3HAHUS;



BJIAJICTh BUAAMU JECATEIBHOCTH 110 ITOJYYEHHUIO HOBOTO 3HAHUSA, €TI0
MHTEPIIpEeTaln, TPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyJIM3UPOBATH 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIs JOKA3aTeIbCTBA CBOUX
YTBEPKIAEHUM, 3a1aBaTh [MAPAMETPbl U KPUTEPUH PELICHUS;

AHAJIU3UPOBATH ITOJYUYEHHBIE B XOJI€ PELICHUS 3aa4i PE3YJIbTAThl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON
NEeATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

YMCTD IICPCHOCUTD 3HAHUA T10 (I)I/ISI/IKC B ITPAKTUYCCKYIO 0011acTh
KHN3HCACATCIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHHUS,
CTaBUTh MIPOOJIEMBI U 33J1a4H, JIOMYCKAOIINE aIbTEPHATHBHBIC PEIIICHUS.
PaGota ¢ undopmarmei:

BJIa/IETh HAaBBIKAMH MOTy4YeHHs HHGopMannu GU3NIECKOTO COACPKAHUS U3
VMCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH IOUCK, aHAJIN3,
CUCTEMATHU3ALIMIO U HHTEPIIPETALMIO MH(DOPMALIMU PA3IHYHBIX BUIOB U (hopM
IIPEACTABIICHHUS;

OICHHUBATb JOCTOBCPHOCTH I/IH(i)OpMaIII/II/I;

WCIIOJIb30BaTh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPTraHU3aIlMOHHBIX 3a]1a4 C
coOioieHueM TPeOOBAaHUM SPrOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TUTUCHBI,
pecypcocOepexeHust, TPaBOBBIX U ATHUECKUX HOPM, HOPM HH(POPMAITMOHHON
0Ee30ITaCHOCTH;

CO3/aBaTh TEKCThI (PU3MUECKOr0 COAECPKAHUA B pa3IMYHBIX (hopMaTax ¢ yuéTom
Ha3HauYeHUsd UHPOpPMALIMU U LEIEBON ayJUTOPUH, BbIOMpas ONTUMAIBHYIO (GOopMy
MPE/ICTAaBIICHUS U BU3yaJlU3al[1u.

KommyHUKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE TEHCTBUS:



OCYIIECTBJIAThH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU ACATEIHHOCTH;
pacro3HaBaTh MPEANOChUIKA KOHPIUKTHBIX CUTyalluid U CMSITYaTh KOH(IUKTHI,

paSBépHYTO H JIOTUYHO H3JlaraTb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB,

MIOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW W WHIMBH Iy JIbHOM
paboTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUMN C YUETOM OOIITUX
MHTEPECOB U BO3MOKHOCTEN KAXJOTO YJICHA KOJUIEKTUBA,

MIPUHUMATH 111 COBMECTHOMU JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEeUCTBUS 110 €€ JOCTHXKEHUIO: COCTABJIATH IIJIaH JEHCTBUH, paclpeiesiaTh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJIOT0 YYACTHUKA KOMaH bl B OOIIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

nperaratb HOBbIC ITPOCKTHI, ONCHUBATb UACHU C ITIO3UIIMY HOBHU3HBI,
OPUTIMHAJIbHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATH ITOSUTUBHOC CTPATECIHICCKOC ITOBEACHUC B PA3JIMYHBIX CUTYalUAX,
MMPOABIIATE TBOPUCCTBO U B006pa}K€HI/IC, OBITH NHHUIIUAaTUBHBIM.

PerynstuBHble yHUBEpCAIbHBIE YUEOHBIE T1EUCTBUS
Camoopranuzanusi:

CaMOCTOSITEIILHO OCYIIECTBIIATH [TO3HABATEIBHYIO ACATEILHOCTD B 00JIACTH
(bU3KMKKM 1 ACTPOHOMMH, BBISIBIIATH IIPOOJIEMBI, CTABUTH U (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITEJILHO COCTABIIATH IUIAH PELICHNs PACUETHBIX M KAYECTBEHHBIX 3a/a4,
TUTaH BBITIOJHEHHSI MPAKTUYECKOM paboThl C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U NTPEATNIOUYTEHU;

JaBaTb OUCHKY HOBBIM CUTYAlUAM;
paciupiaATb paMKHU yqe6H0r0 MpeamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘ITCHHﬁ;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;



CIIocOOCTBOBATH (HOPMHUPOBAHUIO U TMPOSIBICHUIO SPYIUIIUU B 0051acT! (DU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBINA UHTEIIJIEKT:

JaBaTb OICHKY HOBBIM CUTyallUAM, BHOCUTb KOPPCKTHUBELI B ACATCIbHOCTD,
OOCHUBATDb COOTBCTCTBUC PC3YJIbTATOB L CIIAM,

BJIAJICTh HABBIKAMU MTO3HABATEILHON peIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCII0JIb30BaTh NPUEMBI PEQIIEKCUH ISl OUEHKH CUTYyally, BBIOOpa BEPHOTO
peneHns;

YMEThb OLICHNBATb PUCKH U CBOCBPCMCHHO IIPUHMMATL PCIICHUS 110 UX CHUIKCHHUIO,

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX [PU AHAIU3E PE3YIbTATOB
JIEATENBHOCTH;

IMPUHUMATb CC6$I, IMOHHUMaAas CBOM HEAOCTATKHM U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3€E PE3yJIbTATOB
JEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce nocTukeHns IMUHOCTHBIX PE3YJIbTATOB OCBOSHUS IIPOTPAMMBI TT0
bu3uKe 4711 YPOBHS CPEHETO 00IIero 00pa3oBaHus y 00yUYaIOMUXCs
COBEPIIIEHCTBYETCS YMOITMOHAILHBIN MHTEIUIEKT, TTPEAMOIararoIIHii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOMN C(hephl,
OBITh YBEPEHHBIM B cele;

CaMOpPCTyJIUpOBaHUs, BKIIIOYAIOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHHUMATDH
OTBETCTBEHHOCTB 3a CBOE IIOBCICHUC, CITOCOOHOCTh AJJaIlITUPOBATHCA K
OMOIMOHAJIbHBIM U3MCHCHUAM U IIPOSABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTUBAIIMHU, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTUKEHHUIO LIEJIU U
yCHexy, ONTUMUA3M, HHUIIMATUBHOCTh, YMEHUE IEMCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMATh 3MOLIMOHATBLHOE COCTOSIHUE
JPYTUX, YIUTHIBATH €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CHOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHUIO;



COIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIEHUS C
JIPYTUMU JTIOJABMU, 3200 TUTHCSI, MPOSIBIISITE UHTEPEC U pa3perniaTh KOHGIUKTHI.

[NPEAMETHBIE PE3VYJIbTATDI

K xonmy oOydenus B 10 kj1acce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MeCTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBbHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIBI IPUMEHEHUS U3YUEHHBIX PU3HMUECKUX MOJCIICH:
MaTepHualibHasi TOYKa, MHEPIMAIbHASI CUCTEMa OTCUYETA, aOCOJIFOTHO TBEPIOE TENO,
WJICATbHBIN Ta3, MOJEIIA CTPOEHUS ra30B, )KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3aps]l IPU PeIIeHUU PU3NUECKUX 3a/1a4;

pacno3HaBath (pu3ndeckue sBIeHUS (ITPOLIECCHl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOEHHUSI BEILIECTBA U
AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHWE, CBOOOTHOE MTa/ICHNE TEJ, IBIKEHUE TT0 OKPYKHOCTH, WHEPITHS,
B3auMoJIeicTBHE Tel, Tu(dy3us, OpOyHOBCKOE ABMKCHHIE, CTPOCHHE KUIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHHE 00BEMA TeJl IPU HArPEeBaHUU (OXJIAXKICHHUH ), TETLNIOBOE
paBHOBECHE, UCTIAPEHUE, KOHAEHCAIUS, IUIABJICHUE, KPUCTALUIU3ALIUS, KUTICHUE,
BJIAJKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IMPU €ro HarpeBaHUU B 3aKPBITOM
COCY/JI€, CBSI3b MEXKY MMApaMETPAMH COCTOSIHUSA T'a3a B U30IIPOLIECCaX,
ANEKTpU3aLus TeJl, B3aUMOACHCTBHE 3apSAI0B;

OIKCHIBaTh MEXaHUYECKOE JBMKEHUE, UCTIONb3Ysl (PU3NUECKIE BETUUUHBIL:
KOOpAMHATA, IIyTh, [IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJla,
MMITYJIbC T€Jla, KHHETUYECKAs SJHEPTUsl, IOTCHIMAIbHAS SHEPIUs, MEXaHUUYECKas
paboTa, MexaHHYECKas MOIIIHOCTb; MPU ONMCAHUU MPABUIILHO TPAKTOBATH
(bu3nYeCKuil CMBICI UCIIONIb3YEMbIX BEJIHMUMH, UX 0003HAUCHUS U €AMHHUIIBI,
HaXoJuTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HYECKYIO BEIUYHUHY C APYTHUMHU
BEJINYNHAMMU;

OIMCHIBATh U3yUYEHHBIC TEILIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SBJICHUS, UCIIOJIB3Y I
busnyecKre BEIMYUHBL: JaBJICHHE Ta3a, TEMIIEPAaTypa, CPEeIHSST KHHETHIEeCKAas
DHEPIHsl XAOTHYECKOTO JIBIKEHHUST MOJIEKYJI, CPETHEKBAIpATHYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTUsI, padboTa ra3a, KoaduimeHt
MOJIE3HOTO JIEWCTBHS TETUIOBOTO ABUTATENIS; IPU OMMCAHUY MPABHIILHO
TPaKTOBaTh (PU3UYECKUIN CMBICI UCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U



€IMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3bIBAIOIINE JAaHHYIO (PM3HUECKYIO BETHUUHY C
JPYTUMU BEITUYNHAM;

ONMCHIBATH U3YUYEHHBIE JIEKTPUYECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIOB3YS (PU3NUYECKHE BETUUMHBIL: SJIEKTPUUECKUI 3aps/l,
AIEKTPUUECKOE M0JIE, HAMIPSKEHHOCTD MOJIs, MOTEHLIUAJ, PA3HOCTh MOTEHIUANIOB;
IIPU ONKMCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICI UCTIONB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBL;, YKA3bIBaTh ()OPMYJIbl, CBA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBATH (PU3UUYECKHE MPOIIECCHI U SBICHUS, UCTIONB3Ys (GU3HMUECKHE
3aKOHBI ¥ MPUHLMIIBL: 3aKOH BceMupHOro tsrotenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXAHUYECKOW SHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA,
MIPUHIIUIT CYNIEPIO3ULINU CUJI, TPUHIIUIT PABHONIPABHS MHEPIIMATIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJTHEN KMHETUYECKON SHEPTUH TEIMJIOBOIO IBUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMIIepaTypoi, MepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3innyaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS (TPaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATHh OCHOBHBIC IIPUHIIUIIBI JEHCTBHUS MAaIIMH, TPHOOPOB M TEXHHUUCCKUX
YCTPOMWCTB; pa3inyaTh YCIOBUS UX 0€30MMaCHOTO UCIIOIH30BAHUS B MIOBCETHEBHON
JKU3HU,

BBITIOJTHATH SKCTICPUMEHTHI TI0 UCCIIE0OBAHUIO (DU3UUECKUX SIBJICHUH M IMPOIIECCOB
C MCTIOJIb30BAHKMEM TIPSIMBIX M KOCBEHHBIX U3MEPECHHM, ITPU 3TOM (DOPMYIUPOBATH
npobJieMy/3aa4y U TUIOTE3Yy YU4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
NPEI0KEHHOTO 000pYA0BaHNs, IPOBOIUTE OMBIT U (DOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISAThH MPSIMbIE Y KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEJTUUHH, IIPU ITOM
BBIOMPATh ONTUMATBHBINA CITOCO0 M3MEPEHUSI U UCTIONH30BATh U3BECTHBIE METOIbI
OLIEHKU MTOTrPENIHOCTEN U3MEPEHHUI;

UCCJIEeI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMU BEIUYMHAMU C UCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI, ITPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH
PE3yNbTAThl MOJYYEHHOU 3aBUCUMOCTH (PU3NYECKUX BETMYUH B BUJE TaOIUI U
rpauKoB, 1eNaTh BHIBOABI IO pe3yJbTaTaM UCCIIEI0BAHMUS;

coOJTI01aTh TIpaBMIIa 0€30IMIaCHOTO TPY/Ia IPU MPOBEACHUHN UCCIICIOBAHUN B
pamMKax yueOHOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIEA0BATENLCKONU U TPOSKTHOM



JESATSIILHOCTH C UCTIOJh30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB B JaO0OPaTOPHOTO
000pyIOBaHUS;

pelaTh pacy€THBIE 3a/1a4M C SIBHO 33JJaHHON (PU3NYECKON MOJIEIbIO, UCIIONb3YS
(du3nYecKre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4yi BEIOMPATh
(bU3HYECKYI0 MOJIENh, BBIIETATH (DU3NUECKUE BETUYUHBI U (DOPMYJIBI,
HEO0OXOAUMBbIE IS €€ PEIICHMs], TPOBOJAUTH PACUETHI U OLICHUBATh PEAIbHOCTh
MOJIyYE€HHOT0 3HaueHUs (PU3NYECKOMN BETNUNHBI;

pelIaTh KaYeCTBEHHBIC 3a1a41: BBICTPAUBATh JJOTHYCCKH HEITPOTHBOPCUUBYIO
LIEMIOYKY PACCy’KJICHUI C OMIOPOM Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(bU3UYCCKHE SIBJICHUS,

MCIIOJI30BATh IPU PELIEHUH YYEOHBIX 3a]1a4 COBPEMEHHbIE NH(OPMAIIMOHHbIE
TEXHOJIOTMU IS IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUUA U TIPEACTABICHUS
y4eOHOHN ¥ HAYYHO-TIOMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3 pa3IMUHbIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;

MIPUBOIUTH NMPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHUE IIPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3HKE B IIOBCETHEBHOW KU3HU IS
oOecrieueHust 6€30MaCHOCTH MPU OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, AJII COXPAHEHUS 3I0POBbs U COOTIOICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TPYIINE C BHIMOJHEHUEM PA3IUIHBIX COIUANIBHBIX POJieH, IIIIaHUPOBATh
paboTy rpyMIibl, paIMOHATIBLHO PACIIPEACIATh 00S3aHHOCTH U TUIAHUPOBATH
JIEATENBHOCTh B HECTAaHJAAPTHBIX CUTYALUAX, aICKBATHO OLICHUBATH BKJIA]]
KQKJIOTO 3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMON TTPOOIIEMBI.

K xoniy oOyuenus B 11 ki1acce npeiMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPHUPOBATH Ha TIPUMEPAx Pojb U MeCTO (DU3UKH B POpMUPOBAaHUHU
COBpEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON JEITETLHOCTH JIFO/ICH, IIEJIOCTHOCTh M €TUHCTBO
(bu3HUecKoil KapTUHBI MUDA;

YUYUTBIBATH I'PAHUIBI HIPUMCHCHH A N3YYCHHBIX (bI/IBI/I‘{eCKI/IX MOI[GJIeﬁl TOYCUHBIN
BHCKTpI/I‘-IGCKI/Iﬁ 3apiana, JIyd CBCTa, TOYCUHBIM UCTOUHUK CBCTAa, AJCpHaAA MOJICIIb
aTOMa, HYKJIOHHAadA MOJICJIb aTOMHOIO sApa P PCIHICHUN CI)I/IBI/I‘IGCKI/IX 3ajday,



pacno3HaBath (pu3udecKre BICHUS (ITPOILIECCHI) H OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOIMHAMHKHN U KBAaHTOBOW (DU3UKH: DTICKTPUIECKASI TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MATHUTHOE JICHCTBUS TOKA, B3aNMOICHCTBHEC
MarHUTOB, dJIEKTPOMArHUTHASI MHIYKIIHS, IEHCTBUE MarHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM U JBWKYIITUHCS 3apsl, JJICKTPOMarHUTHBIC KOJIeOaHUs 1
BOJIHBI, IPSIMOJIUHEITHOE PAaCIIPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTEepPEepeHIMS, TU(PPaKIUI U TOJIIPU3ALNS CBETA, TUCTIEPCHUS CBETA,
dbotoanekTpudeckuii 3G hext (hoTodddhexT), CBeTOBOE JaBIeHNUE, BOSHUKHOBEHUE
JMHEWYATOro CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAS U ICKYyCCTBEHHAS
pPalOaKTUBHOCTb;

OMUCHIBATh U3yUYECHHBIE CBOICTBA BENMIECTBA (AIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKUE, STEKTPUUECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPENl) U
AJIEKTPOMArHUTHBIC SIBJICHHS (TIPOTIECCHI), UCTIONB3YS (PU3NUIECKUE BETUINHBI:
ANEKTPUYECKUH 3apsAJl, CUJIA TOKA, AIEKTPUUECKOE HANPSKEHUE, DIEKTPUIECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AIEKTPOABIKYIIAs cuiia, paboTa ToKa,
WHIYKIWSI MATHATHOTO T0JIs1, criia Amriepa, cuia JIopeHua, MHIyKTUBHOCTb
KaTyIIKH, SHEPTUS IEKTPUYECKOTO U MATHUTHOTO TOJIEH, IEPUOJ] U YACTOTA
KoJIeOaHMi B K0JIeOaTEIbHOM KOHTYPE, 3apsi/i U CUjla TOKA B MPOLECCE
TrapMOHUYECKUX JIEKTPOMArHUTHBIX KoseOaHuii, HOKyCHOE pacCTOsSIHUE U
ONTUYECKAas CUJIa JIMH3bI, IPYU OMUCAHUU MIPABMWIBHO TPAKTOBATH (DU3UUECKUIN
CMBICIT UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U CAMHUIIbI, YKA3bIBATh
(bopMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMU
BEJIMYMHAMMU;

OINHCHIBATH U3yUYEHHbIE KBAHTOBBIE SIBJICHUS U IIPOLECCHI, UCIOIb3Ys (PU3NUECKUE
BEJINYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA,
AHEPrUs U UMITYJIbC (POTOHA, IEPUOJ] MOTYpacIiaa, SHEPrusl CBA3U aTOMHBIX SIZIED,
IIPU OMKMCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICI UCTIONB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIIbI, YKa3bIBATh (POPMYJIbI, CBSA3BIBAIOIIHE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMH, BBIUUCIISATH 3HAUECHUE
($u3nYeCcKOil BETNYHHBI;

aHAJIU3HPOBATh (U3UUYCCKHE MPOLIECCHI U SABJICHUS, UCIIOIb3YS (PU3HUECCKUC
3aKOHBI U MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCJIEI0BATEILHOIO M TTapaJlIeIbHOTO
COEOVMHEHUS MPOBOJIHUKOB, 3aK0H /[koyns—JIeHna, 3aK0H 31eKTpOMarHuTHOU
WHYKIWH, 3aKOH MPSMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETAa, 3aKOHBI IIPEJIOMIICHHSI CBETA, ypaBHEHUE DifHIITelHHA U1t poTorddekTa,
3aKOH COXPAHECHUS SHEPTHH, 3aKOH COXPAHECHUSI UMITYJIbCA, 3aKOH COXPaHEHUSA
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHU MacCOBOr0 YMCa, MocTyarsl bopa,



3aKOH PaJMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MAaTEMATHYECKOE BHIPAXKCHHE U YCIIOBHS (TPaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

ONpPEeAEsATh HAITPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO TOJIS IPOBOJAHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH M ONMKCHIBATh N300paKeHHE, CO3/1aBaeMOe TIJIOCKUM 3epPKaJIOM, TOHKOU
JIMH301;

BBITIOJTHATH SKCTICPUMEHTHI TI0 UCCIIEOBAHUIO (DU3UIECKUX SIBJICHUH M MPOIIECCOB
C WCTIONIb30BAHUEM MPSMBIX ¥ KOCBEHHBIX U3MEPECHUIA: TIPH ATOM (POPMYyIIHUPOBATH
npoOJieMy/3aauy U TUIOTE3Y YUYEOHOTO IKCIEPUMEHTA, COOUPATH YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYTI0BaHHUS, TPOBOIUTH OMBIT U (HOPMYJIUPOBATH BHIBO/IBI;

OCYILECTBJISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYHH, IIPU 3TOM
BBIOMPATH ONTUMATBHBINA CIIOCO0 U3MEPEHUSI U UCTIONb30BATh U3BECTHBIE METObI
OLICHKH MOTPENTHOCTEN NU3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCTIOIb30BAaHUEM MPSMBIX
U3MEPEHHI: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThI
MOJTyYE€HHOM 3aBUCUMOCTH (PU3NYECKUX BETUYHH B BUJIE TaOIHIl U TpadUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIIETOBAHMS;

coOIr01aTh TIpaBuiia 6€30MacHOTO TPyia IPU MPOBEICHUH HCCIET0BaHUHN B
paMKax y4eOHOT0 SKCIIEPUMEHTA, yUeOHO-UCCIIeIOBATEILCKOM 1 MMPOSKTHON
NESTELHOCTH C UCTIONh30BAHUEM H3MEPUTEIHHBIX YCTPOUCTB B 1a00PaTOPHOTO
00opy10BaHUS;

pelaTh pacyETHbIE 3a7a4Uu C SIBHO 33JJaHHOM (PU3MUECKON MOJIENbIO, UCIIONIb3YS
¢bu3nyeckue 3aKOHbI U IPUHLIMITBL, HA OCHOBE aHaJIM3a yCIOBUS 3a7aun BEIOUPATh
(bu3NYECKYI0 MOJIENb, BBIICTATH (PU3NUECKUE BEIUUMHBI U (POPMYJIBI,
HEOOXOIUMBIE I €€ PELICHMS], IPOBOJAUTH PACUETHI U OLICHUBATh PEATbHOCTh
MOJIyYEHHOTO 3HAaUeHUs (PU3HUECKON BEJINYUHBI;

peiaTb KA4YCCTBCHHBIC 3aJa4M: BbICTPAUBATL JIOTHYCCKHU HCIIPOTUBOPCUUBYIO
HCIIOYKY paCCY}KILGHI/Iﬁ C OHOpOﬁ Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U
(1)PI3I/I‘I€CKI/I€ SIBJICHHS,

UCIIOJIb30BaTh NP PELIEHUH Y4eOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIPETALUU U IPEACTABICHHUS
y4eOHOW U HAyYHO-NOMYJISIpHOM HH(OpMAaLNK, TOTY4YEHHON U3 Pa3INuHbIX
MCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOTYYAEMYIO HH(OPMALIHIO;



OOBSICHATH MPUHITUIIBI IEUCTBHS MAIIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuvaTh yCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TTIOBCEIHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE IPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTHUIA;

UCTIOJb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3HMKE B IIOBCETHEBHOM KU3HU JIJIS
oOecrieueHust 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUUYECKUMU
YCTPOWCTBAMH, JJIsl COXPAHEHUS 3JOPOBbS U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUA B OKPYXaIOIIEH Cpee;

paboTaTh B rPYIIIE C BBIIOJHEHUEM PA3IUYHBIX COLIMATIBHBIX POJIEH, TUIAHUPOBATH
paboTy rpymnbl, pallMOHAIBLHO PACIIPEACIIATh 00SI3aHHOCTH U TUIAHUPOBATh
JeATENbHOCTh B HECTAH/IAPTHBIX CUTYAIMSIX, aJIEKBATHO OIIEHUBAThH BKJIA]T
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunuectBo yacos DIIeKTPOHHBIC
No 11/ HaunmenoBanwne pas3nenos u tem (undpossie)
= POrPaMMBI Bcero Koutponbhbie | [IpakTHIeCKUe | oGpazoBatenbHbie
paboTHI paboThI pecypesl
Pazgen 1. PUZUKA U METO/Ibl HAYYHOI'O IIO3HAHUS
du3zuka U MeTOAbl HAYYHOT'O bubmmorexa [TOK
U
1.1 O3HAMIS A Y 2 https://m.edsoo.ru/7{4
1bf72
Hroro no pasueny 2
Pa3zgea 2. MEXAHUKA
bu6mnorexa IJOK
2.1 Kunematnka 5 https://m.edsoo.ru/714
1bf72
bu6nmoreka IJOK
2.2 Jlunamuka 7 https://m.edsoo.ru/714
1bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubmmorexa IIOK
https://m.edsoo.ru/714




1bf72

Hroro o pazneny

18

Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUMKA

OCHOBBI MOJIEKYJIAPHO bubmorexa LOK
3.1 CHHETIMCCKO zeo pHH 9 https://m.edsoo.ru/714
P 1b{72
bu6mnorexa IJOK
3.2 OCHOBBI TEPMOAMHAMUKHA 10 https://m.edsoo.ru/7f4
1bf72
ArperaTtHbIe COCTOSIHUS BEIIESCTBA bubmorexa HOK
3.3 CDaI; OBEIE HEheXOEL H ' 5 https://m.edsoo.ru/74
PEXOA 1b{72
Uroro no pazpeny 24
Paznen 4. 9JIEKTPOJIMHAMMUKA
bu6mnorexa [JOK
4.1 DIEeKTpOCTATHKA 10 https://m.edsoo.ru/7{4
1bf72
IloCTOAHHEIN DIIEKTPUUYECKUU TOK bubmorexa LOK
4.2 p ' 12 https://m.edsoo.ru/7f4

Toxu B pa3nuuHbIX cpeaax

1bf72




Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

68




11 KIIACC

KoandecTBo yacoB DIEeKTPOHHBIC
Ne /i HaumenoBanue pa3zaenos u Tem (uupossie)
) IPOIrPaMMbI Bcero Konrposprpie | TIpaxTiaeckue obpa3zoBarebHbIC
paboThI paboTHI pecypebl
Paznen 1. 9JIEKTPOJIMHAMUKA
MarauTHoe 1ose. DIeKTpoMarHuTHas Bubamorexa TIOK
1.1 I ' P 11 1 3 https://m.edsoo.ru/7f4
AR 1c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHU4eCcKHe U DJICKTPOMarHUTHBIC brommorexa HOK
2.1 P 9 1 https://m.edsoo.ru/7f4
KOJIeOaHus
1c97¢
MexaHHYeCKue 1 JICKTPOMarHUTHEIS Bubamorexa [IOK
2.2 P 5 1 https://m.edsoo.ru/7f4
BOJIHBI
1c97¢c
2.3 Onruka 10 3 Bubsmorexa [IOK

https://m.edsoo.ru/7f4




1c97¢c

Hroro o pazneny 24

Pasznea 3. OCHOBBI CIIELIUAJIBHON TEOPUHA OTHOCUTEJBHOCTH

OCHOBBI CIEIMAIILHON TEOPUH bubmmorexa LOK
3.1 H p 4 1 https://m.edsoo.ru/7f4
OTHOCHUTEIBHOCTHA
1c97¢c
Uroro no pazneny 4
Pasznea 4. KBAHTOBASI PU3UKA
bu6mmoreka IJOK
4.1 DJ1eMEHTHI KBAHTOBOU OITUKU 6 https://m.edsoo.ru/7f4
1c97¢
bubmmnoreka IIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f4
1c97¢c
bubmmoreka [JOK
4.3 AToMHOE S7IpO 5 https://m.edsoo.ru/7{4
1c97¢c
Hroro o pazneny 15

Pa3znen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN




DJIEMEHTBI aCTPOHOMUHU U bubmmorexa OK
5.1 RO — P 7 1 https://m.edsoo.ru/7f4
P 1c97¢
Uroro no pazneny 7
Pa3nen 6. OBOBIIAIOIEE IOBTOPEHUE
bubmoreka [JOK
6.1 Oo6o0mmaroree TOBTOPEHUE 4 https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 .
I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KommuecTBo yacos
DNEeKTpOHHbIE
New/m | Tema ypoxa B Kontponsasle | [Ipaktudeckue | LHPPOBLIE
eero paboTHI pPaboTEI oOpa3oBaTeNbHbIC
pecypchl
. Ha . bubmmoreka [JOK
W3HWKa — HayKa O MPUPO/IE. YHBI
1 Y Prpon Y 1 https://m.edsoo.ru/ff0c
METO/Ibl TIO3HAHUS OKPY’KAOIIIETO MHUPa 1762
Ponb 1 Mecto ¢usuku B popmupoBaHuu bubmuoreka [{OK
2 COBPEMEHHOW Hay4YHOU KapTHUHBI MUpPA, B 1 https://m.edsoo.ru/ff0¢c
MPAKTUUYECKOMN JEATEIBbHOCTHU JIIOACH 33e6
MexaHn4ecKoe IBUKEHUE.
a bu6mnorexa IJOK
OTHOCHUTENILHOCTh MEXaHNYECKOTO
3 1 https://m.edsoo.ru/ff0c
nerkeHus. [lepemenienue, CKOpoCTb, 1508
YCKOpEHHE —
bu6mnorexa IJOK
4 PaBHOMEpHOE npsAMOIUHENHOE IBHKEHHE | 1 https://m.edsoo.ru/ff0c
3620
5 PaBHOYCKOpPEHHOE NPSIMOIMHENHOE | Bu6suorexa [JOK
ABWKCHIE https://m.edsoo.ru/ff0c




372e¢

CBoOonHOE nazieHue. Y CKopeHue

bu6mmoreka IJOK

6 https://m.edsoo.ru/ff0c
CBOOOJHOTO Ma/ICHUS
39¢cc
K . I A— bu6anorexa IJOK
UBOJIMHENHOE JBUKEHHE. J[BIKEHN
7 P . 8 https://m.edsoo.ru/ff0c
MaTepuaIbHONU TOYKU MO OKPY>KHOCTU
3ada
[IpuHnmn otHOcuTenbHOCTH [ anunes. bubnmnoreka LIOK
8 WNuepruanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c
[1epBsriit 3akoH HproTOHA 3be8
Macca Tena. Cuna. [Ipuniun bubmuoreka [JOK
9 CyNepIo3uliuu cuil. Bropoit 3akon https://m.edsoo.ru/ff0c
HproToHna 111 MaTepuaibHOM TOUKU 3be8
Toeruii I bubnmoreka I{OK
TUl 3ak0H HproToHa 1is
10 P A https://m.edsoo.ru/ff0c
MaTepUaIbHBIX TOUEK
3bed
3 Cuna bubmmoreka [JOK
aKOH BCEMHPHOTO TAroTeHus. Cui
11 P https://m.edsoo.ru/ff0c
TsoxecTH. [lepBas kocMHuueckasi CKOPOCTh
3d00
12 Cuia ynpyroctu. 3akon 'yka. Bec tena bubnmoreka LIOK

https://m.edsoo.ru/ff0c




3el8

Cuna tpenust. Koaddurment tpenus.

bu6nmmoreka I{JOK

13 Cua conpoTHBIICHUS MTPH IBUKEHUH TeIa https://m.edsoo.ru/ff0c
B JKHUJIKOCTH WJIU Tra3e 3f76
[TocrymarensHOE M BpamaTreIibHOE
Y 5 P . bu6mnorexa IJOK
IBIDKEHHE a0COJIIOTHO TBEPIOIO TEIA.
14 P https://m.edsoo.ru/ff0c
MowmenT cuibl. [lnedo cuiel. YcinoBus 4146
N a
paBHOBECHS TBEPIOTO TeJa -
Nmnynibec MaTepruaabHOM TOUYKH, CUCTEMBI
4 P - bu6anorexa IJOK
MaTepPUaAIbHBIX TOUYeK. UMITYJIEC CHIIEI.
15 P 4 https://m.edsoo.ru/ff0c
3aKoH COXpaHEeHH UMITyJibca. PeakTuBHOE 436
NIBIOKEHNE
Pabora u momHOCTh cruibl. Knnetnueckas bubnmmoreka I{JOK
16 SHEprusi MaTepuaibHOil Touku. Teopema https://m.edsoo.ru/ff0c
00 U3MEHEHUU KMHETUYECKOW SHEPTUun 4502
ITorenmmanpHast 3Heprus. [lorennmanpHas
(bp . bu6mnorexa IJOK
SHEPrHUs YIPyro aepopMupoBaHHON
17 P ynpy pMHP https://m.edsoo.ru/ff0c
npyxuHbl. [loTeHIInanpHas YHEPTUS TeIa A61a
BOJIM3Y TTOBEPXHOCTH 3eMIIH -
[loTeHUMAIbHBIE U HEMOTEHITMAIbHbIE Bubmorexa IIOK
18 https://m.edsoo.ru/ff0c

cuibl. CBA3b pabOTHI HEMOTEHIIMATBHBIX
CUJI C UI3BMEHEHUEM MEXaHUYECKON

478c¢




9HCPIruu CUCTEMBI TCII. 3akoH COXpaHCHUA
MEXaHMYECKOU OHCPIUH

19

Jlaboparopnas pabota «MccienoBanue
CBSI3M pa0OTHI CHJIBI C U3BMCHCHHEM
MEXaHUYECKOW SHEPTHH Tejla Ha TIPUMEpe
pacTSHKEHUST PE3HHOBOTO JKTyTa

20

KoHnTponbsHas pabora 1o reme
«Kunemaruka. JlnuHaMuka. 3aKOHBI
COXPAHEHUS] B MEXAHUKE

bu6mnorexa IJOK
https://m.edsoo.ru/ff0c
4b74

21

OCHOBHBIE TTOJ0KEHUS MOJIEKYISIPHO-
KUHETUYECKOU TEOprH. bpOyHOBCKOE
nerkenue. uddyzus

bu6mnorexa IJOK
https://m.edsoo.ru/ff0c
4dc2

22

XapakTep IBUKECHUS U B3aUMOACHCTBUSA
4yacTUll BelecTsa. MoJienu CTpoeHus
ra3oB, )KUIAKOCTEU U TBEPABIX TEI

23

Macca monekyi. KonnuecTBo BeniecTsa.
ITocrostHHas ABorapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
m3mepenue. lllkana temneparyp Lienscus

25

Nneansubiii raz B MKT. OcHoBHOE
ypaBHeHne MKT

bu6mnorexa IJOK
https://m.edsoo.ru/ff0c




4fde

AOGcomtoTHas TeMIiepaTypa Kak Mepa
CpPeIHEN KNHETUYECKON YHEPTUHU

bu6mnorexa IJOK

26 https://m.edsoo.ru/ff0c
JIBUOKEHHS] MOJIEKYJI. Y PABHCHUE 511c
MenpeneeBa-Knaneitpona -

27 3akoH /lanmpToHa. ['a30BBIC 3aKOHBI
JlaGoparopnas padora «MccienoBanue

28 3aBUCHMOCTH MEXKIY IMapaMeTpamMu
COCTOSIHUS Pa3pEKCHHOTO Ia3a
N3onponece €aJIbHOM rase bubmiorexa LIOK

IIPOIIECCHI B UCAIBHOM Ta3e M UX

29 P https://m.edsoo.ru/ff0c

rpauueckoe npeAcTaBICHHUE

570e
BryTpeHHss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U CIIOCOOBI bubmuotexa LIOK

30 e€ n3MeHeHus. Kom4ecTBo TemioThl U https://m.edsoo.ru/ff0c
paborta. BHyTpeHHss1 sHEprus 5952
OJIHOATOMHOT'O MJICAJIbHOTO Ta3a

bu6mnorexa IJOK

31 Bunb! Terionepenaun https://m.edsoo.ru/ff0c

5¢36

32 VY nenapHas TemI0EMKOCTh BEILIECTBA. bu6mnorexa IJOK

KoandecTBo TEMI0THI IpH TEIJIoNnepeaaye.

https://m.edsoo.ru/ff0c




AnnabaTHbIN Mporece

5¢36

HepBBIﬁ 3aKOH TCPMOJNHAMHKHN U €TO

bu6mnorexa IJOK

33 https://m.edsoo.ru/ff0c
IPUMEHEHUE K U30IIpoIieccam
Sefc
Heo6GpaTuMoCTh pOIIECCOB B MPUPOJIEC bubmmorexa LIOK
34 pv pott PHPOAE. https://m.edsoo.ru/ff0c
BTopoii 3aK0H TepMOIAUHAMUKHU
6230
bu6 OK
35 [Tpunuun nevicteusg u KII1/[ TermoBoit h:tlp::jl/(r);.egtiasc]){).ru I£R0c
MaITUHBI
600a
36 uxn Kapno u ero KII/]
37 DKOJIOTHYECKHE MPOOIEMBI
TETJIOOHEPTCTUKHU
bubnmmoreka I{JOK
0600 i M
38 OOTHAIOIIH ypOR A ONerypra https://m.edsoo.ru/ff0c
¢usuka. OCHOBBI TEPMOJIUHAMUKID)
6938
KouTtponbshas pabora o teme bubmuoreka [JOK
39 «MonexynsipHas pusuka. OCHOBBI https://m.edsoo.ru/ff0c
TEPMOJIMHAMUKI 6a50
40 [TapooOpa3oBanue U KOHACHCAIHS. Bu6mmorexa [IOK

I/ICHapeHI/IC N KHIICHHUC

https://m.edsoo.ru/ff0c




63b6

AOCOJIIOTHAsI U OTHOCUTEIbHAS BJIQYKHOCTD

bu6mmoreka IJOK

41 . https://m.edsoo.ru/ff0c
BO34yXa. HachllieHHbIN n1ap
64d8
TBé . K
avtoppmic Tona, ArHaOTpoIS CRORCTS buGmorexa LIOK
42 p ' P https://m.edsoo.ru/ff0c
KpUCTAILIOB. JKUJIKME KpUCTAILIBI. 6560
CoBpeMeHHbIE MaTepHUabl -
bubmoreka [{OK
[taBnenue u kpucTayu3amnus. Y AejabHas
43 https://m.edsoo.ru/ff0c
TerioTa miasieHus. Cyonumanus
6708
bu6mnorexa IJOK
44 VYpaBHeHHE TEMIOBOro OanaHca https://m.edsoo.ru/ff0c
6820
OnexTpu3anus Tel. DIeKTPUUCCKUN bubmorexa HOK
45 pHsall ’ P https://m.edsoo.ru/ff0c
3apsi. JIBa BUaA SJEKTPUICCKUX 3apsI0B
6bcc
[IpoBOgHNKH, AUBTICKTPUKH U bubmmoreka [IOK
46 MOJIYITPOBOTHUKH. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c
AIIEKTPUUECKOTO 3apsiia 6bcc
47 B3aumopeiictBue 3apsa0B. 3akoH Kynona. bu6mnorexa IJOK

TOYeUYHBIN HNEKTPUUECKUH 3aPs]]

https://m.edsoo.ru/ff0c




6ced

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

bu6nmmoreka I{JOK

48 [TpuHLIUT CYyTIEPIIO3UINH SIEKTPUUECKUX https://m.edsoo.ru/ff0c
noJier. JInHuM HanpsHKEHHOCTH 6df2
bubnmmoreka I{JOK
PaboTta cui 351eKTpoCTaTUYECKOTO MOJIS.
49 https://m.edsoo.ru/ff0c
IloTrennuan. Pa3HoCTh MOTEHIINAIOB
6100
IIpOBOTHUKH U AUDJIEKTPUKH B bubmoreka [JOK
50 ANEKTPOCTATUYECKOM IOJIE. https://m.edsoo.ru/ff0c
JnanexTpruueckas IpOHULIAEMOCTh 7018
bu6mnorexa IJOK
51 OnekrpoémkocTh. Konaencarop https://m.edsoo.ru/ff0c
7126
e s bubmmoreka L{OK
JIEKTPOEMKOCTH TIJIOCKOT0 KOHICHCATOPA.
52 P 8 P https://m.edsoo.ru/ff0c
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa
72c0
53 Jlabopatopnas pabora "VM3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"
[TpyuHUOMIT TEUCTBUSA U TPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTUPOBAIBHOTO

arrapara, CTpyMHOTo mpuHTepa.
DJIeKTpoCcTaTHYECKas 3aluTa. 3a3eMJICHUE




AIEKTPONPUOOPOB

DIEKTPUYECKUI TOK, YCIOBUS €T0
cymiectBoBanus. [loctosaaubiii Tok. Cuna

55
toka. Hanpsokenue. ConpoTuBIEHUE.
3akoH OMa JJ1d y4yacTKa 1enu
[TocnenoBarenbHOE, MapaIENbHOE,
cMme aﬂ 0€ coeIuHe I?e OBO 0 bubmmorexa LIOK
MeIIaHH JTUHEHUE TIPOBOTHUKOB.
56 P 0.5 https://m.edsoo.ru/ff0c
JlaGoparopnas pabota «M3yueHue 7450
CMEIIAaHHOTO COEUHEHUS PE3UCTOPOBY» E—
PaboTa 1 MOITHOCTD AJEKTPUUECKOTO bubmmorexa LIOK
57 - P https://m.edsoo.ru/ff0c
ToKa. 3akoH J[xoynsa-Jlenma
7838
3akon Oma 11 OJHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe bubmuoreka [JOK
58 3ambikanue. JlaboparopHas pabota 0.5 https://m.edsoo.ru/ff0c
«M3mepenne 3/]C uctouHnka Toka u €ero 7ae0
BHYTPEHHETO COIIPOTHUBICHUS
Pesepsnblii ypok. KoHTposbHas pabora 1o bubmmnoreka L{OK
59 TeMe "DneKTpoauHaMuka' / https://m.edsoo.ru/ff0c
Bcepoccuiickas npoBepoyHas padora 8c56
60 O0600matommMi ypok «JI€KTPOIUHAMHKA Bu6miorexa IIOK

/ Bcepoccuiickast mpoBepouHasi paboTa

https://m.edsoo.ru/ff0c




88be

DNEKTpOHHASI TPOBOJIUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTh COMPOTUBIICHHUS

61
METaJIOB OT TEMIIEPATyPHI.
CBepXIIpOBOIUMOCTh
62 OnekTpudeckuil TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
[TomympoBOIHUKH, UX COOCTBEHHAS U
ye(I:) A5 TIDOBOIIMOCTE. CEOHCTEA bubmuoreka [JOK
pUMecHasi TpoBOIUMOCTh. CBOMCTBA p—
63 P P P https://m.edsoo.ru/ff0c
n-nepexona. [loaynpoBoJHUKOBBIE QU7
npuoOOpsI -
DNEeKTpUUECKU TOK B paCTBOPAX U
o : X SICKTDO I:) P bubmuoreka [JOK
TIaBax dJEKTPOJIUTOB.
64 b P https://m.edsoo.ru/ff0c
DIEKTPOIUTHYECKAS TUCCOITHAITHSI. b
a
DIIEKTPOIU3
DNEeKTpUYECKUN TOK B Ta3ax. bubmmoreka [{OK
65 CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIN https://m.edsoo.ru/ff0c
paspsa. Monnus. [Inazma 84ae
DneKkTpuuecKre Npuodopsl U yCTPOUCTBA U bubmmorexa [{OK
66 uX MpakThdeckoe npumenenue. [Ipasuna https://m.edsoo.ru/ff0c

TEXHUKH 0€30MMaCHOCTH

86fc




KounTponbshas pabora 1o teme
«nekTpocTtatuka. [TocTosTHHBIN

bubnmmoreka I{JOK

67 . 1 https://m.edsoo.ru/ff0c
ANEKTPUUYECKUI TOK. TOKH B pa3IMuHBIX 8282
cpemax» .
p . O60o6ma . < o bu6mnorexa IJOK
) Iyl
68 C3CPBHDBI yPOK ODIIAIOMUTH YPO 1 https://m.edsoo.ru/ff0c
TtemaM 10 kjtacca
f6C
OBILLIEE KOJIMYECTBO HACOB I1O 68

I[TPOI PAMME




11 KIIACC

KonuuectBo yacon

DJIEKTPOHHbIE
Nem/m | Tema ypoxa B Konrtponshseie | [Ipaktnueckue unQpoBbIe
r
cero paboTHI paboTsI oOpa3oBaTenbHbIC
pecypcebl
[TocTOSIHHBIE MArHUTHI U UX
. bubmoreka [JOK
B3auMOJeHcTBUE. MarHUTHOE MoJIe.
1 . 1 https://m.edsoo.ru/ff0c
Bekrop MarauTHOM MHAYKIMU. JIMHUM 9773
MarHUTHOW MHYKIIUH —
MarsuTtHo€ 1oJie TPOBOJIHUKA C TOKOM. bubamnoreka [IOK
2 OmnsiT Dpcrena. Bzanmonericteue 1 https://m.edsoo.ru/ff0c
MIPOBOJTHUKOB C TOKOM 98fe
bubnmmoreka IIOK
JlabopatopHas pabora «3yuenue
3 patopHatp Y 1 1 https://m.edsoo.ru/ff0¢c
MAarHUTHOTO MOJIsl KATYIIKH C TOKOM»
98fe
JlercTBUE MarHMTHOTO TTIOJISI HA
IPOBOJHMK ¢ TOKOM. Cuia Amriepa. bubamnoreka LIOK
4 JlaGopartopnas pabota «VccnenoBanue 1 1 https://m.edsoo.ru/ff0c
JNENUCTBUS MTOCTOSTHHOIO MArHUTA Ha PAMKY 9ac0
C TOKOM»
S JlelicTBHE MarHUTHOTO TOJISI HA 1 bubnuorexa [JOK




JBWOKYIIYIOCS 3apSXKEHHYIO YaCTHILY.
Cuna Jlopenna. Pa6ota cuisl Jlopenia

https://m.edsoo.ru/ff0c
9df4

DJneKTpoMaruuTHast MHAyKuus. Ilotok
BEKTOpAa MarHUTHON uHAyKumu. JJC

6
WHIYKIIUU. 3aKOH 3JICKTPOMAarHUTHON
uHaykiuu Oapajges
bu6anorexa IJOK
Jlaboparopuas padora «/ccnenoBanue
7 paTop P . https://m.edsoo.ru/ff0c
SIBJICHUS DJICKTPOMArHUTHON WHTYKIIHH 150
alby
NHanyKTUBHOCTE. SIBlICHHE
ca g] IC camo bubnmmoreka IIOK
MOWHIYKIIAH. MOWHIYKIHH.
8 Y Y https://m.edsoo.ru/ff0c
DHeprusi MAarHATHOTO TTOJISI KATYTIIKH C 600
a
TOKOM. DJIEKTPOMAarHuTHOE MOJIE
TexHuyeckue ycTporucTBa 1 Ux
IPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
9 AJIEKTPOMArHUTBI, AJICKTPO/IBUTATEb,
YCKOPHUTEIHN JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1eYb
bubmmoreka IIOK
O06o01aronmii ypok « MarHUTHOE II0JIE.
10 P https://m.edsoo.ru/ff0c
DJIEKTPOMAarHUTHAsT WH Y KIS
ab&2
11

KounTponbsHas pabora o teme

bubmmoteka IJOK




«MarauTHoe noJie. DJIEKTPOMarHuTHas
VHIYKLUSD

https://m.edsoo.ru/ff0c
ads8

CB00OOIHBIE MEXAaHNYECKHUE KOJICOAHUS.
["apMonnveckue KoneOanus. Y paBHCHHE

bu6mmoreka IJOK

12 . https://m.edsoo.ru/ff0c
TapMOHUYCCKUX KOJICOAHUH.
[IpeBpatenue sHeprun e
Jlabopartopnas pabota «VccnenoBanue

13 3aBUCUMOCTH TEpHUOa MAJIBIX KoJieOaHUH
rpy3a Ha HUTHU OT JIYIMHBI HUTU U MAaCChI
rpy3a»
Konebarenbhbiii kKoHTYp. CBOOOIHBIE
AJIIEKTPOMArHUTHBIE KOJieOaHus B bubamnoreka [IOK

14 uealIbHOM KOJIeOaTeIbHOM KOHTYpE. https://m.edsoo.ru/ff0c
AHanorus MeXay MEXaHUYEeCKUMU U b&20
AJIEKTPOMArHUTHBIMH KOJIEOAHUSAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHUS bubnuoreka [JOK

15 HHEPTUU B UJCATHHOM KOJICOATEIbHOM https://m.edsoo.ru/ff0c
KOHTYpE b9c4
[IpencraBiieHne 0 3aTyXarOIIMX
KoJe0anusaX. BoIHYXKIeHHbIE bubnuorexa LIOK

16 https://m.edsoo.ru/ff0c

MeXaHu4eckue Koiebanusa. Pe3onanc.
BuIHYX/IeHHBIE 2JICKTPOMarHuTHHIC
KoJIcOaHUs

bb86




[Iepemennslii TOK. CHHYCOMOATBHBIN
MEpEMEHHBIA TOK. MOIITHOCTh

bubmmoteka IJOK

17 MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U https://m.edsoo.ru/ff0c
NENCTBYIOIIEE 3HAaUYECHUE CUIIBI TOKA U bd34
HANPSHKCHUS
Tpanchopmarop. [IponszBoacTBoO,
18 nepenaya u NoTpedIeHne IIEKTPUIECKOM
HEPTUU
VYCeTpoicTBO U TPAKTUYECKOE TPUMEHEHHE
bu6mmoreka IJOK
AIIEKTPUYECKOr0 3BOHKA, TeHEpaTopa
19 L https://m.edsoo.ru/ff0c
NEPEMEHHOTO TOKA, TUHUHN
c324
AJIeKTpoIepeaay
DKOJIOTUYECKHE PUCKH TPU TTPOU3BOJICTBE
20 anekTposHepruu. Kynbstypa
UCIIOJIb30BAHUS DJIEKTPOIHEPTUHU B
ITOBCEHEBHOM KU3HU
MexaHuveckue BOJIHBI, YCIOBUS
. . Bubnmotexa LIOK
pacnpoctpanenus. [lepuoa. CkopocTb
21 https://m.edsoo.ru/ff0c
pacnpocTpaHEHUs U JJIMHA BOJHBI. 54
ca
[ToniepeuHblie ¥ MPOAOTBHBIE BOJIHBI
) 3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. Bu6mmorexa [[OK

BricoTa Tona. TemOp 3Byka

https://m.edsoo.ru/ff0c




ccOc

BHCKTpOMaFHI/ITHBIC BOJIHBI, UX CBOMMCTBA

bu6mmoreka IJOK

23 U ckopocTb. [lIkana 3eKTpOMarHUTHBIX https://m.edsoo.ru/ff0c
BOJIH cfe0

oy [TpuHIUTIBI PAANOCBSI3U U TEICBUICHUS.
PazButue cpencts cBs3u. Papnonokanus

bubmmoteka IJOK

KontponsHas padora «Konebanus u

25 P P https://m.edsoo.ru/ff0c
BOJTHBD»

c6f8

[IpssMONMHEHHOE PACIIPOCTPAHEHUE CBETA bubmmnoreka [{JOK

26 B OJHOpPOJHOM cpeae. Toueunsblit https://m.edsoo.ru/ff0c
VCTOYHHUK cBeTa. JIyd cBera d350
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bubamnoreka [IOK

27 ceera. [loctpoenue n3odpakeHuil B https://m.edsoo.ru/ff0c
IJIOCKOM 3€pKajie d4e0
[Ipenomiienune ceeta. [lonHOE BHyTpEHHEE bubnuoreka [{OK

28 oTpaxkeHue. [IpeaenbHbIi yroJ MojaIHoro https://m.edsoo.ru/ff0c
BHYTPEHHETO OTPAKECHUS d7t6
a6 5 T . bubmmoreka IIOK

abopatopHas pabora «3mepenun
29 PATOPHAA P P https://m.edsoo.ru/ff0c

IMOKa3aTCJIA IPCIIOMIICHHA CTCKIIA»

d67a




JIunzel. [loctpoenue nzoOpaxeHuit B

bubmmoteka I{JOK

30 nuH3e. DopMyna TOHKOH JIMH3BI. https://m.edsoo.ru/ff0c
YBenuueHue JIMH3bI ddle
31 JlaGoparopnas pabota «VccnenoBanue
CBOWCTB M300pakKeHUH B JIMH3aX»
Hucnepcus cBera. CII0XKHBINA COCTaB
32 oenoro cera. L{Ber. JlaboparopHas
pabota «HabnroaeHue qucrepcuu CBeTay
bubmmoreka IIOK
WUnrtepdepennus crera. Judpaxims
33 pdep A (b? https://m.edsoo.ru/ff0c
cBeta. JludpakimonHas pemeérka
ed22
i o butmmoreka [JOK
OTIEPEYHOCTH CBETOBBIX BOJIH.
34 o P SaLis CBTA https://m.edsoo.ru/ff0c
JSIPU3AIUS CBET
1Y f02e
35 OnTudeckue npudOpsl U yCTPONCTBA U
yCJIOBUSI UX 0€30MaCHOTO MPUMEHEHHUSI
['paHHIIBI MPUMEHUMOCTH KJIACCUYECKON bubamnoreka [IOK
36 MexaHUKU. [locTynarsl cienuanbHON https://m.edsoo.ru/ff0c

TCOPHUHN OTHOCUTCIIBHOCTHU

862




OTHOCHUTEIILHOCTD OIHOBPCMCHHOCTH.

bubmmoteka I{JOK

37 3ameyieHue BpEMEHHU U COKpalleHue https://m.edsoo.ru/ff0c
JUTAHBI fa42
38 DHEprus U UMIYJIbC PEIATUBUCTCKOMN bubamnoreka [IOK
yacTuilbl. CBsI3b MacChl C SJHEPTUEH U https://m.edsoo.ru/ff0c
UMITYJIbCOM. DHEPTHUs MOKOS fc68
bu6 OK
39 KOHTpOJIBHaiI paborta «Ontuka. OCHOBBI h:tlpsj,j:l;l/(r)rTfeIiiascI){).ru 1£R0c
CHeIUaIbHON TEOPHUH OTHOCUTEIIBHOCTIY
f610
bub OK
o |oroms: Sopuya lzaa. Dnprue s edson e
y fel6
bu6 OK
OTtkpriTHE U uccaeaoBanne Gororddexra. nomorexa [
41 https://m.edsoo.ru/ff0c
Omnsitel A. I'. Cronerosa
ffc4
42 3akonbl hoTodddekra. YpaBHeHUE bubmuoreka [JOK
OiHmTeitHa 11t poTodddexra. «KpacHas https://m.edsoo.ru/ff0d
rpanuiay ¢porodddexra 015e
bu6 OK
43 JlaBnenue cBera. OnwiTel I1. H. JleGenena. h:tlpsj,j:l;l/(r)l:.fziasc]i).ru I£0d

XUMHUYECKOe NeICTBUE CBETA

04a6




TexHnueckne yCTpouCTBa U IPAKTUYECKOE

44 npuMeHeHue: (OTOIIEMEHT, (OTOJATUHK,
CoJIHEeYHas OaTapest, CBeTOUO/T
p 5 bubnuoreka [JOK
CIICHHE 3a/a4 M0 TeMe «DIIEMEHThI
45 e https://m_edsoo.ru/ff0d
KBaHTOBOW ONTHUKI)
0302
Mogaens atoma Tomcona. OnbITEI bu6mmoreka IJOK
46 Pesepdopna no paccesHuro a-4acTuil. https://m.edsoo.ru/ff0d
[InanerapHas Moz€esb aToMa 091a
bubmmnoreka IIOK
47 [Toctynater bopa https://m.edsoo.ru/ff0d
Oafa
W3nyyenue u norioiieHue GoTOHOB MpH bubamnoreka [IOK
48 MepexoJie aToMa ¢ OJHOTO YPOBHS https://m.edsoo.ru/ff0d
SHEPruu Ha ApYyrou. Buael criekTpos Oafa
BonHoBeie cBoMcTBa yacTull. BoyHb! e
NS - BOTHBLA Bubnmotexa LIOK
oinia. KopnyckynspHo-BOJIHOBOM
49 P PRSP https://m.edsoo.ru/ff0d
nyanu3M. CHOHTaHHOE U BBIHYKIEHHOE 0cas
V3JIy4YCHUE S
OTKpbITHE PAAUOAKTUBHOCTHU. OTBITHI bubamnoreka [IOK
50 Pesepdopaa mo onpeneneHuto cocrana https://m.edsoo.ru/ff0d
PaaMOaKTUBHOTO U3JTYyUYEHUS 0fd2




CaoiicTBa anb(da-, 6era-, ramma-

51 W3JIydyeHus. BausHue pagunoakTHBHOCTH
Ha JKUBBIE OPTaHU3MBI
OTKpBITHE IIPOTOHA ¥ HEUTPOHA.
P P p . bu6mmoreka IJOK
N3otomnbl. Anbda-pacnaj. DIeKTPOHHBIN
52 . https://m.edsoo.ru/ff0d
Y TIO3UTPOHHBIN OeTa-pacnai. ['amma- 1162
W3JIy4YCHUE -
DHeprus CBA3U HYKJIOHOB B S/APE.
q P Y q . P bubmmnoreka IIOK
JIEpHBbIC pEeaKIUU. S IepHBIN peakTop.
53 https://m.edsoo.ru/ff0d
[Ipo6iembl, TEPCIIEKTUBHI, IKOJIOTUUECKUE 1356
aCIIeKTHI SJICPHOUN YPHEPTETUKHU -
DneMeHTapHbIe YacTUIlbl. OTKPBITHE
MOo3UTpoHA. MeTo bl HAOMIOACHUS U
bubmmoreka IIOK
pETUCTpAIUU PJIEMEHTAPHBIX YACTHII.
54 . https://m.edsoo.ru/ff0d
Kpyrislit cton «@yHIaMeHTAIbHBIC 0038
. . e
B3auMo/ielicTBUSA. EqMHCTBO (hu3nyeckoit -
KapTUHBI MUPa»
DTarnbl pa3BUTHUS ACTPOHOMMUH.
[IpuknagHOe U MUPOBO33PEHUECKOE
55 3HA4YC€HUE aCTPOHOMUHU. Buj 3BE31HOTO

Heba. Co3Be3aus, spKkue 3BE3/1b1, INIAHETHI,
nx BuauMoe aBrokeHue. CorHeuHast
cucreMa




56

Connie. CoitHeuHasgs aKTUBHOCTD.
Nctounuk s3ueprumn CosiHia u 3BE37]

57

3BE3/1bl, X OCHOBHBIE XAPAKTCPUCTUKH.
3BE3bI TJIaBHOM ITOCIIEN0OBATEILHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TTPEICTABIICHUS O
MIPOUCXOXKIECHUM U 3BOOIMUA COHIIA U
3BE3 ]

58

Mueunsi [1yTte — Hama ["amaktuka.
[Tonoxenue u nuxenue CoyHIA B
lNanakrtuke. ['amaktuku. YEpHbIe AbIPHI B
AJlpax rajJakTUK

59

Bcenennas. Pa3zoeranue ramaktuk. Teopus
bousbiioro B3peiBa. PenmkroBoe
u3iydyeHue. MerarajakTuka

60

Hepemuiennbie mpo6iemMbl aCTPOHOMUU

61

KontponsHas paboTa «1eMEHThI
ACTPOHOMUH U aCTPODUZUKI

62

Oo6o06maromnuit ypok. Ponb pusuku u
ACTPOHOMHUM B AKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMATIbHON 1
ATUYECKOU chepax nesaTeIbHOCTH




YCJIOBCKA

63

Oo6o06maromnuit ypok. Posib u MecTo
(U3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAay4YyHOU KapTUHE MUpa

64

O6o06maronuit ypok. Ponb pusznueckoit
Teopuu B GOPMUPOBAHUH TIPEICTABICHUN
0 Qu3nyeckoi KapTuHE MUpa

65

Oo6o0maronuii ypok. Mecto gpusnueckoit
KapTUHBI MUPaA B OOIIIEM PsTY
COBPEMECHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE

66

PesepBHBIN ypoK. MarauTHoOe moJe.
DJIEKTPOMAarHUTHAsE MHYy KLU

67

PezepBHblii ypok. OnTrka. OCHOBBI
CIIEIMAIBHOU T€OPUU OTHOCUTEIBLHOCTHU

68

Pesepusbiii ypok. KBanToBas ¢usuka.
DNIeMEHThI ACTPOHOMUH U aCTPOPUZHKHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d
1784

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68




[TPOBEPAEMbIE TPEBOBAHIMA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KITACC

Kon
MIPOBEPSAEMOTO
pe3yiibTara

[IpoBepsiembie peAMETHBIE PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI CPEJTHET0 00IIero 00pa3oBaHus

10.1

JleMOHCTpUpPOBaTh Ha IIPUMEPAX POJIb U MECTO (PU3HUKU B
(OpMHpPOBaHNY COBPEMEHHOM HAYYHOU KapTHUHBI MUPa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B
MPAKTUYECKOMN JEATENBbHOCTH JIFOAEH

10.2

Y4uThIBaTh TPAHUIIBI TPUMEHEHUS U3yUEHHBIX (PU3NUECKUX
MOJIEJIEN: MaTeprabHas TOYKA, MHEPLMAIbHAs CHCTEMA
oTcu€Ta, a0COIIOTHO TBEPIOE TENO, UJICATIbHBIN T'a3; MOJIENU
CTPOEHMS T'a30B, KUIAKOCTEN U TBEPABIX TEN, TOUCYHBIN
AIEKTPUUECKUH 3apsia — IPpU petieHuu GU3NUecKuX 3a1a4

10.3

Pacno3naBath (puznyeckue siBieHUs (Mpouecchl) U OObSICHATh
UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYISIPHO-KUHETUUECKOMN
TEOPUU CTPOCHUS BEIIECTBA U AJICKTPOJAUHAMUKHU: PABHOMEPHOE
Y PaBHOYCKOPEHHOE MPSMOJIUHEHHOE JBIKEHUE, CBOOOTHOE
MaJieHue TeJl, ABMKEHHUE 10 OKPYKHOCTHU, HHEPIIHUS,
B3aumojenicTeue tei; auddy3us, OpoyHOBCKOE IBUKEHUE,
CTpOEHUE KUAKOCTEH U TBEPBIX TEJ, U3MEHEHUE 00BEMA Tel
IIPU HArpeBaHUHM (OXJIAK]ICHHUH ), TEILNIOBOE PAaBHOBECHE,
WCIIapeHne, KOHACHCalUs, IJIABJIICHUE, KPUCTAUIN3alINs,
KUIIEHUE, BIIAYKHOCTh BO3/YyXa, MOBBIIIEHUE JABICHUS ra3a nmpu
€ro HarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b MEXKTY
napamMeTpaMM COCTOSIHUS T'a3a B U30IPOLIECCAX; AIEKTPU3aALUs
T€J, B3aUMOJEICTBUE 3apsA0B

10.4

OmnucpIBaTh MEXaHUYECKOE JBUKEHHE, UCIIONB3YS (PU3NUECKUE
BEJINYMHBI: KOOPAUHATA, IIyTh, IEPEMELIEHNUE, CKOPOCTb,
YCKOPEHHE, Macca Teja, CUJIa, UMITYJIbC Teld, KHHETUYECKas
SHEPrus, NOTCHIMAIbHAS SHEPI'Hsl, MEXaHUYeCKas padoTa,
MEXaHWYECKasl MOIIHOCTD; IIPY ONMCAHUU IIPABUIIBHO
TPaKkTOBaTh (PU3UUECKUIN CMBICI UCIIOJIb3YyEMbIX BEJIUUHMH, UX
0003HaYEHUs U €AUHUIII, HAXOJUTh (DOPMYJIbI, CBSI3bIBAIOIIINE




JaHHYIO (I)I/ISI/I‘ICCKy}O BCIIMYMHY C JPYTUMHU BCIMYMHAMU

10.5

OnuceIBaTh N3YYCHHBIC TEIJIOBBIC CBOMCTBA TEJ M TEILIOBBIC
SIBIICHUS, UCTIONB3YS (PM3MUECKUE BETMYNHEI: TaBICHHE rasa,
TeMITepaTypa, CPEIHSSI KHHETHICCKAsT SHEPTUS Xa0THIECKOTO
JBIDKEHUS MOJICKYJI, CPETHEKBAIpaTHYHAS CKOPOCTh MOJIEKY/I,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprHs, paboTa rasa,
KOA(PGHUITUEHT MOJIE3HOTO JCHCTBHSI TEIJIOBOTO ABUTATEIS; TIPU
OMKMCAHWH MPABWIILHO TPAKTOBATh (PU3HUECKHUI CMBICT
WCIIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYCHUS U CAMHHUIIBI,
HAXOJUTh (HOPMYJIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO
BEITMYMHY C APYTUMU BEIMYUHAM

10.6

OnuchIBaTh U3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEUIECTBA U
AIIEKTPUUECKHE SIBJICHUS (TIPOIECCHI), UCTIONIb3Ys (PU3UUECKHE
BEJIMYMHBL: AJIEKTPUUECKUH 3apsiil, JIEKTPUUECKOE T0JIE,
HaMpsHKEHHOCTD MOJIA, MOTEHIKA, PA3HOCTh MOTEHIIUAIOB; TIPU
OTMCAHWH MPABWIHHO TPAKTOBATh (PU3HMUECKHUI CMBICT
UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €TUHULIBL;
YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUHMHAMU

10.7

aHAIM3UPOBATh (PU3UYECKHE MPOLIECCHI U SBJICHUS, UCIIONb3Ys
(u3HYeCcKUe 3aKOHbI U MPUHLHUIIBI: 3aKOH BCEMUPHOTO
Tssrotenus, I, I u 11l 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOMN YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA,
MIPUHLIAI CYTIEPIIO3UIUU CUJI, IPUHIUIT PABHOIIPABHS
MHEPLUUATBHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KUHETUYECKY O
TEOPHUIO CTPOEHHUS BEIIECTBA, Fa30BbIEC 3aKOHBI, CBA3b CPEIHEN
KMHETHUYECKOW SHEPTUM TEILUIOBOT'O JBUXKEHUSI MOJIEKYJI C
abCOJIIOTHOM TeMIepaTypoid, IEPBBIM 3aKOH TEPMOTUHAMUKH;
3aKOH COXPAaHEHMS IEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; nmpu
ATOM Pa3IuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TI0
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUA (IPaHHULIbI, O0IACTH)
MMPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TIPUHIIUIIBI JEHCTBUS MaIlIUH, TPUOOPOB
Y TEXHUYECKUX YCTPOICTB; pa3iniaTh yCIOBUS UX O0€30MacHOr0
WCIIOJIb30BAHUSA B TIOBCEHEBHOM KU3HU




10.9

BBITIOTHATH SKCIEPUMEHTHI TI0 HCCIICOBAHUIO (PH3NICCKUX
SIBIICHUH M MPOIIECCOB C UCITOJIb30BAHUEM TIPSIMBIX U
KOCBEHHBIX H3MEPEHUI; TP 3TOM (HOPMYITHPOBATH MPOOIEMY
(3ama4y) ¥ TUIIOTE3Y YUEOHOT0 IKCIIEpUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEIIOKEHHOT0 000PYy10BaHMUSI, IPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOJIBI

10.10

Ocy1iecTBIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (U3HMUECKUX
BEJIMYMH; TIPU STOM BBIOUPATH ONTUMAIIbHBIN CIIOCOO
W3MEPEHUS U UCTI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH
MOIPELTHOCTEN U3MEPEHU

10.11

HccnenoBarh 3aBUCUMOCTH MEXAY (GU3NUECKUMU BETUUMHAMU
C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM; IIPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BETMYUH B BUJIE
TabmIl ¥ TpaUKOB, ACNIaTh BHIBOBI IO pe3yIbTaTaM
WCCIICIOBAHMS

10.12

Coburonath npaBuiia 6€30MacHOTo TPy/Aa MPU MPOBEICHUN
WCCJICIOBAHNN B paMKaX y4eOHOTO IKCIIEPUMEHTA, Yu4eOHO-
HCCIIEIOBATENIbCKON U MPOCKTHOU JIESITETHOCTH C
MCIIOIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1TA00PATOPHOTO
o0opynoBaHus

10.13

PemaTe pacuérHble 3a7aun ¢ SBHO 3aIaHHON (PU3UIECKOM
MOJIEJIBIO, HCTIONB3YsI (PU3NUECKIE 3aKOHBI ¥ PUHIUIIBL; Ha
OCHOBE aHaJIM3a YCJIOBHS 33J]a4H BBIOUPAaTh (PU3HUECKYIO
MO/I€JIb, BBIACIATH (PU3NYECKUE BETMYMHBI U (DOPMYJIBI,
HEO0OX0AUMBbIE ISl €€ PEIeHUs], MPOBOAUTH PACUETHI U
OLICHMBATh PEAJIbHOCTh MOJYYEHHOT'O 3HAaUCHHS (PU3NUECKOU
BEJINYMHBI

10.14

Pemats kauecTBEHHBIE 3aJa4M: BBICTPAUBATh JJOTUYECKHU
HENPOTUBOPEYUBYIO LIETIOUKY PACCYKIACHUHN C OIIOPOU Ha
M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS

10.15

Hcnonp30BaTh Npu pelieHUU y4eOHbBIX 3a/1ady COBPEMEHHbBIE
MH(pOpPMAIIMOHHBIE TEXHOJOTUH JIJIs IOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETAIIMU U MPEICTABICHUS yUeOHOU




Y HAy4YHO-TOMYJISIpHON MH(OpMAIUK, NOTyYeHHON U3
Pa3JIMYHBIX UCTOYHUKOB; KPUTUYECKHA aHAIIU3UPOBATH
HOJIy4yaeMyto HH(pOpMaLHIo

10.16

[IpuBOoAUTH PUMEPHI BKJIaAa POCCUICKUX U 3apyOeKHBIX
YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, 0OBICHEHHE MPOIIECCOB
OKpPY’KaIOLIEro MUpPa, B pa3BUTUE TEXHUKUA U TEXHOJIOTUN

10.17

Hcnons30BaTh TEOPETUUECKUE 3HAHUS IO (PU3HKE B
MOBCEIHEBHOM XU3HM JJIs1 0OecrieueHrst 0€30MacHOCTH TIPU
oOpaleHuu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPAHEHHMS 3JI0POBBS U COONTIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHHS B OKPY>KaIOIEeH cpefie

10.18

PaGoTtath B rpymnme ¢ BBITOJTHCHHUEM Pa3IMYHbIX COITUATBHBIX
poJieii, TUTAaHKUPOBATh PabOTy TPYIIIBI, PAIIMOHATLHO
pacnpenensaTh 003aHHOCTH M INIAHUPOBATh JICITEIILHOCTD B
HECTaHJIAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIICHUBATh BKJIA]
Ka)XJIOT0 M3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTPUBAEMOM
poOJIeMbI

11 KITACC

Kon
MIPOBEPSAEMOTO
pe3yJibTara

[IpoBepsiembie NpeAMETHBIEC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI CPEJTHEr0 00IIero 00pa3oBaHus

11.1

JleMOHCTpHpPOBATh Ha MPUMEPAX POJIb K MECTO (PHU3UKH B
(OopMHpPOBaHNU COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B
MPAKTUYECKOMN JEATENBHOCTH JIFOAEH, IETIOCTHOCTh U €IMHCTBO
(bu3HYecKoil KapTUHBI MUpa

11.2

YYUTBIBATH rPaHULbl IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX
MOJIEJIEN: TOYEUHBIN IIEKTPUUECKUH 3apsl, AIepHas MOJIEIb
aToma, HyKJIOHHAsl MOJEIb aTOMHOTO S/Ipa IIPU PELICHUN
dbuznyeckux 3aaad

11.3

PacrioznaBath dusznueckue siBiIeHUS (TPOIECCHI) U OOBIACHSTH
WX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMHUKYU M KBAHTOBOHW (DM3HKHU:
ANIEKTpHUYECKasi IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aUMOJICUCTBUE




MarHMTOB, 3JICKTPOMArHUTHAS UHIAYKIIMS, ICHCTBHE
MarHUTHOTO TIOJISl Ha TPOBOIHUK C TOKOM M JIBHXKYIITUHCS
3apsijl, AIEKTPOMArHUTHBIC KOJIEOAHUS ¥ BOJTHBI,
NPSIMOJTMHEHOE paclpOCTPaHEHUE CBETA, OTPaXKCHHE,
nperoMiieHue, HHTepPepeHIus, TuOPaKus U TOIIPHU3ALIHSI
CBETa, IUCTIepCUs CBeTa, (poTodmekTpudeckuii dhdext
(boTo3ddekT), cBeTOBOE JaBlICHHE, BOSHUKHOBESHHE
JMHENYATOro CIIEKTpa aToMa BOJAOPO/Ia, ECTECTBEHHAS U
HCKYCCTBEHHAS PaJIMOAKTUBHOCTh

11.4

OnuchIBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (IJIEKTPUUECKUE,
MarHUTHbIE, ONTUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD
Pa3JIUYHBIX CPEJT) U AIEKTPOMArHUTHBIE SIBIICHUS (TPOLIECCHI),
UCIIONB3YS (PU3HYECKUE BEJIMUUHBL: JICKTPUUECKUN 3apsi, Cuiia
TOKA, SJIEKTPUUECKOE HAMIPSIKEHUE, FJICKTPUUECKOE
CONPOTUBJICHUE, pa3HOCTH MoTeHuuanos, IJIC, padbora Toka,
MHYKIIMS MAarHUTHOTO M0JIs1, cuiia AMiiepa, cuina JlopeHiia,
WHYKTUBHOCTB KaTYIIIKH, YHEPTUS JICKTPUIECKOTO U
MarHuTHOTO MOJIeH, Mepruoa U YacToTa KojieOaHuil B
K0JIe0aTeTbHOM KOHTYpE, 3apsij] U CHJia TOKa B Ipoliecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KosieOaHuii, (hOKycHOE
pPAcCTOSIHUE U ONITUYECKAsl CUJIA JIMH3bL, IPU OMMCAHUUT
MPaBUIIHLHO TPAKTOBATh (PU3UYECKUN CMBICIT UCIIOIH3YEMBIX
BEITMYMH, UX 0003HAYEHUS U €AMHUIIBI, YKA3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONINE JAaHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYMHAMU

11.5

OnuceiBaTh U3y4EHHBIE KBAHTOBBIE SIBICHHS U MPOLIECCHI,
UCTIOJIB3YS PUBNYECKUE BEIUYUHBI: CKOPOCTh
AIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4aCTOTA CBETA,
SHEPrus U UMITYJIbC (POTOHA, IEPUOJ] MOTypacaia, SHEPrus
CBS3U aTOMHBIX SIIEP; IPH ONHCAHUY IIPABUIIBHO TPAKTOBATh
(bU3HYECKUI CMBICT UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS
U €AMHUIIBL; YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
($U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU, BBIYUCIIATh
3HaYeHHe (PU3NUECKON BEITMUUHBI

11.6

AHanu3upoBaTh (PU3NUECKUE TPOLECCHI U SIBICHUS, UCTIOIb3YS
(bu3nyYecKre 3aKOHbI M MPUHLHUIBL: 3aKOH OMa, 3aKOHBI




MOCJIEIOBATEIBHOTO U MAPAIETbHOTO COSIUHEHUS
MIPOBOJIHUKOB, 3aK0H J[>koyJsist — JIeHua, 3akoH
AIIEKTPOMArHUTHON MHIYKIIMH, 3aKOH NPSIMOJIUHEHHOTO
pacnpocTpaHeHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI
MIPEJIOMIICHUS CBETA, YPAaBHEHUE DUHINTEHA AJIs
dboTorPekra, 3aKOH COXpaHECHHS IHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAHEHHMS JIEKTPUUECKOIO 3apsia, 3aKOH
COXpaHEHHsI MaCCOBOI'0 YMca, OCTyJaThl bopa, 3aKoH
PaAMOAaKTUBHOIO pacnajia; Ipy 3TOM pa3jiMyaTh CIOBECHYIO
(GOpMyYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHE U
ycioBus (TpaHUIIbl, 00JIACTH ) MPUMEHUMOCTH

11.7

OrnpenensTh HaNpaBJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO
TOJIs1 IPOBOJIHUKA C TOKOM, CUJibl AMIiepa u cuiibl JIopeHna

11.8

CtpouTh 1 OMUCKHIBATh N300paKEHNE, CO3aBAEMOE TUIOCKUM
3€pPKaJIOM, TOHKOUW JIMH301

11.9

BBITIONTHATH 9KCIEPUMEHTHI TIO UCCIISIOBAHUIO (PU3UYECKUX
SIBIICHU U TIPOIIECCOB C MCIIOJIH30BAHUEM TMPSMBIX U
KOCBEHHBIX H3MEPEHU; TIPH 3TOM (HOPMYITUPOBATH MPOOIEMY
(3aa4uy) U TUINIOTE3Y YYEOHOT0 IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MIPEIOKEHHOTO 000PYyI0BaHHUSI, IPOBOIUTH
OTIBIT ¥ (POPMYITUPOBATH BHIBOIBI

11.10

OcCy1ecTBIATh NPSAMBIE U KOCBEHHBIE H3MEPEHUS (PU3HMUECKUX
BEJIMYMH; TIPU STOM BBIOMpATh ONTUMAIIBHBIN CTIOCO0
WU3MEPEHUS U UCIIOJIB30BATh U3BECTHBIE METOIBI OLICHKH
MOTPEIIHOCTEN N3MEPEHUIM

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BETMYHH C
WCIIOJIb30BaHUEM TIPSAMBIX U3MEPEHUN; IIPA 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3YJIbTaThI
MOJIYYEeHHOU 3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE
Ta0NUIl U rPaUKOB, JAeJIaTh BHIBOJBI 10 pE3yJIbTaTaM
UCCIIEIOBAHMS

11.12

Cobumoath npaBuiia 6€30MacHOro TpyAa MpU NPOBEICHUN
UCCJIEIOBAaHUI B paMKaX y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-
MCCJIEIOBATEIBCKOM M MPOEKTHOM IEATEIBHOCTH C




HCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JTa0OPaTOPHOTO
o0opynoBaHus

11.13

Pematp pacuérHele 3a7a4u ¢ IBHO 3aIaHHON (PU3UYECKOM
MOJIEJIbIO, UCTIONB3YS (PU3UUECKUE 3aKOHBI U IPUHIIUIIBL; Ha
OCHOBE aHaJIM3a YCJIOBHS 33J]a4M BBIOUPATh (PU3HUECKYIO
MOJ1€]1b, BBIACIATh (PU3NUYECKUE BEIUUUHBI U (POPMYJIBI,
HEOOXOUMBbIE AJIs €€ peleHUs, TPOBOAUTH PacuéThl U
OLIEHUBATh PEAJILHOCTD MOJYUYEHHOT0 3HauUeHUs (PU3NUYECKOM
BEJINYMHBI

11.14

PemaTe kauecTBEHHbIE 3a/]Ja4M: BHICTPAUBATH JIOTUYECKH
HEMPOTUBOPEUHBYIO IIEMIOUKY PACCYKJEHUHN C OTOPOii Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS

11.15

Hcnonb30oBaTh IpH pelIeHUU YU4EeOHBIX 33]1a4 COBPEMEHHbIE
nH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOMCKa,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETALIMH U MPEACTABICHUS YU4eOHOM
Y HAyYHO-TIOMYJISIPHON MH(MOpMAIUK, TOTyYSHHON U3
Pa3IUYHBIX UICTOYHUKOB; KPUTUUECKH AaHAITU3UPOBATH
MOJTy4yaeMyto HHPOpMAIIIO

11.16

OOBSICHATH MPUHITUIIBI IEUCTBUS MAIINH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MaCHOTO
WCIIOJIb30BAHUS B IIOBCEHEBHOM KU3HU

11.17

[IpuBoAUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOEKHBIX
Y4EHBIX-(U3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHHE MPOIIECCOB
OKPY>KaIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUM

11.18

Hcnonp30BaTh TEOpETHUSCKUE 3HAHUS IO (pHU3UKE B
MOBCEHEBHOM JKM3HU I 00ecrieueHnst 0€30MacHOCTH TIPH
oOpalieHuu ¢ MpuOopaMu U TEXHUUECKUMHU YCTPOMCTBAMHU, JIJIS
COXpaHEHUS 3/I0POBbSI U COOJTIOICHHSI HOPM IKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOIIEH Cpeie

11.19

PaGoraTh B rpyIie ¢ BBIIOJIHEHUEM PA3INYHBIX COLUAIBHBIX
poJeil, IaHupoBaTh pabOTy rPYIIIbI, PALHOHATIBEHO
pacnpeaensaTh 00s3aHHOCTH U TUIAHUPOBATh JIEATEIBHOCTH B
HECTAHJIAPTHBIX CUTYAIUAX, AICKBATHO OLIEHUBAThH BKJIA]
KQKJIOT0 M3 YYACTHUKOB IPYNIBI B PEIIEHUE PACCMATPUBAEMOMN




poOJIeMbl




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

10 KJIACC
Kox
Kon
nposepsieMoro | [IpoBepsiembie 3JIEMEHTBI COAEPKAHUS
pazzaena
DJIEMEHTA

OU3UKA U METOIbI HAYYHOTI'O ITO3HAHUA

1.1

®dusuka — Hayka o npupoje. Hayunsie MeTo1b1
[IO3HAHUSA OKpY Karouero mupa. Posb skcriepumenrta
Y TEOPHUH B IIPOLIECCE NTO3HAHUS TPUPOJIBI.
DKCTepUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NUECKUX SIBICHUN U
npoueccoB. Hayuneie runoressl. @ru3nydeckue
3aKOHBI M TEOpUH. [ paHUIIBI TPUMEHUMOCTH
¢usnyeckux 3akoHoB. [Ipunnun coorBeTcTBUs. Pomb
Y MECTO (PU3UKHU B (POPMHPOBAHNUN COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
NEITEIILHOCTHU IO

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh
MEXaHU4YeCKOro ABrkeHus. Cucrema oTcuéra.
Tpaekropus

2.1.2

[lepemernienue, CkopocTh (CpEeIHsIsi CKOPOCTb,
MT'HOBEHHAasi CKOPOCTb) U YCKOpEHHE MaTepralbHON
TOYKH, UX TTPOEKIIMU HA OCU CUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NIPSMOIMHENHOE
IBU>KEeHHE. ['paduky 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHU, IIyTH U NIEPEMELIECHUS
MaTepUaIbHON TOYKU OT BPEMEHHU

2.14

CBoboaHOE majicHue. Y CKOpeHHe CBOOOHOTO




maJicHUS

2.1.5

Kpusoimmnennoe nsuxenne. PaBHomepHoe
JNBHKEHUE MAaTEPUATIbHON TOUKH IO OKPYKHOCTH.
VYri10Basg CKOpOCTb, IMHENHHAsA CKOpocTh. [lepuon n
gacToTa. [{eHTpocTpeMuTenpHOE yCKOpEHUE

2.1.6

TexHudyeckne ycTporuCTBa: CIUAOMETD, IBUKEHUE
CHaps10B, LEITHbIE U PEMEHHBIE ITEpeaaun

2.1.7

[IpakTdeckue padboTel. I3MepeHre MrHOBEHHOM
cKopocTH. MccnenoBanue COOTHOLIEHUST MEXKIY
MyTSAMU, IPONJICHHBIMU TEJIOM 3a
MOCIIEIOBATEIBLHBIEC PABHBIE TPOMEKYTKH BPEMEHU
MIPYA PaBHOYCKOPEHHOM JBM>KEHUH C HAYaJIbHOU
CKOpPOCTBIO, paBHOM HYI0. M3yueHne ABUKeHUs
IapuKa B BSI3KOW KUAKOCTH. M3yueHue qBrxeHus
Tesa, OPOIIEHHOT0 TOPU30HTATIBLHO

2.2

JIMHAMUKA

2.2.1

[Ipuanmn otHocutensHOCTH ['anunes. IlepBoii
3aKkoH HproTroHa. lHepumanbHbIe CHCTEMBI OTCYETA

222

Macca tena. Cuna. [IpuHiun cynepno3unuu cui

223

Bropoii 3akoH HeroTOHA 1151 MaTepUATbHOW TOYKH B
uHepuanbHoi cucteme orcuéra (MCO). Tpetwnit
3akOH HprOTOHA [1711 MaTepUalbHBIX TOYEK

224

3aKoH BCCMHUPHOTO TATOTCHUA. Cuna TsHKecTH.
HCpBaSI KOCMHYCCKasl CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIBKEHMS U cuiia TpeHus nokost. Koadpuuuent
TpeHus. Cuia CONnpoTUBIICHMS PU JBUKEHUU TeNa B
KUJAKOCTH WU ra3e

2.2.7

[TocTymarensHOE ¥ BpamaTeIbHOE TBIKEHUE
a0COJIFOTHO TBEPAOTO Tea




2.2.8

MOMEHT CHJIBI OTHOCUTENIBLHO OCH BpaiieHus. [linedo
cuiibl. Y cnoBus paBHoBecus TBEpioro tena B MCO

229

TexHuyeckne ycTporuCcTBa: MOAIIUITHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktrueckue paboThl. M3ydeHne IBIKEHUS
OpycKa 1o HaKJIOHHOM MJIOCKOCTH MO IEUCTBHEM
HECKOJIBKUX cuJl. VccnenoBanne 3aBUCUMOCTH CUIT
YIPYTrOCTH, BOSHUKAIOUIUX B AehopMUpyeMOit
IPY>KUHE U PE3UHOBOM 00paslie, OT BETUYUHBI UX
nedopmanuu. MccnenoBanue ycioBUid paBHOBECHUS
TBEPJIOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS

23

3AKOHbBI COXPAHEHHMS B MEXAHUKE

Nmnynec MaTepuanbHON TOYKH, CUCTEMBI

2.3.1 MaTEpUAIbHBIX TOYEK. VIMITyJIbC CHIIBI M1 U3MEHEHNE
UMITyJIbCa TeJa
)39 3akoH coxpanenus umnyJiibeca B MCO. PeaktrBHOE
o JBHXKCHUEC
233 Pabora cuibl
234 MOIIHOCTE CHJIBI
235 Kunernueckas sHeprus MaTepuagbHON TOUKH.
o Teopema 0 KHHETHYECKON SHEPTHH
[ToreHunanbHas sHeprus. lloTeHnnanpHas 3HEprus
236 yapyro 1eopMUpOBAHHON IPYKUHBI.
o [MoTeHIMaNbHast SHEPTHS Tela BOJIU3U MTOBEPXHOCTH
3emun
[ToTeHanbHbIe U HEMOTEHIMAIbHbIE CUIIbL. CBSI3b
237 paboOThl HEMOTEHIIMAJIBHBIX CUJI C ©3BMEHEHHEM
o MEXaHUYECKOIM SHEPTUU CUCTEMbI TEJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU SHEPIUU
2.3.8 Yrpyrue 1 Heynpyrue CTOJIKHOBEHHMS
239

Texnuueckue yCTpOﬁCTBaZ ABHUIKCHHUC PAKCET,




BOJIOMET, KOIIEp, Py KUHHBIN UCTOJIET

[Ipaktrueckue padoThl. M3ydyeHue cBsi3u CKOPOCTEM
TEJI IIPU HeynpyroM yaape. HMccnenoBanue cBs3u

2.3.10
pabOThI CUJIBI C UBMEHEHUEM MEXAaHUYECKON IHEPTUHU
Tena
3 MOJIEKVYIJISAPHASA ®U3NUKA U TEPMOINHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETMYECKOU TEOPUH
OCHOBHBIE MOJI0KEHUS MONEKYISIPHO-KNHETHUECKOMN
311 Teopun. bpoyHoBckoe aBmwxkenue. Juddysus.
o XapakTep ABHKEHHS U B3aMMOICHCTBHS YaCTHII
BEILIECTBA
Mogaenu cTpoeHus Ta30B, KUIAKOCTEN U TBEPIBIX TEJ
3.1.2 U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
MoJeen
313 Macca monekyi. KonnuecTBo BemecTsa.
o [MocTosiaHas ABoraapo
314 TemnoBoe paBHoBecue. Temmeparypa u €€
o nsmepenue. [lkana temneparyp Llenscus
3.1 M O
0J1eJIb uieaibHOro raza. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UICATBHOTO
rasza
AOcontoTHas TeMIiepaTypa Kak Mmepa cpeaHei
3.1.6 KMHETUYECKOW JHEPTUHU TEIIOBOTO JIBKEHUS
yactull ra3a. [llkana temnepatyp KensBuna
317 VYpaBuenue Knaneiipona — Menaeneera. 3akoH
o JHansToHA
I"azoBeIe 3ak0HBI. 30mponeccsl B UAEAIBHOM Ia3e ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
n30x0pa, n300apa
3.1.9 Texnuueckue ycTpoiicTBa: TEpMOMETP, OAPOMETP
3.1.10 ITpakTudeckue padoTel. FI3MepeHne Macchl BO3IyXa




B KJIaCCHOM KoMHaTte. cciaenoBanue 3aBUCUMOCTH
MEXK]ly MapamMeTpaMu COCTOSIHUS Pa3peKEHHOIO ra3a

3.2

OCHOBbLI TEPMOJMHAMUKA

3.2.1

TepMmoanHamuueckas cucrema. BHyTpeHHss sHEprus
TEPMOANHAMHUYECKON CUCTEMBI U CITOCOOBI €€
U3MEHEHHUS

322

KonudectBo Temnotsl U paboTa. BHyTpeHHss
3HEPrus OJTHOATOMHOIO UICAIBLHOIO Ira3a

3.2.3

Buibl Tenonepegayun: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3JIydeHHE. Tero€éMKOCTh Tena.
VY nenpHas TEII0EMKOCTD BelecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEILIONEPEIAUe

3.2.4

IIepBeiit 3ak0H TepMoauHaMuKy. [Ipumenenune
NEPBOI0 3aKOHA TEPMOJIMHAMUKH K U30IMPOLECCAM.
['paduueckas maTEpHIpeTaua paboTh ra3a

3.2.5

TennoBblie MauHbL. [[pUHIUIIBI AEUCTBUS
TeIIOBbIX MamuH. [IpeoOpa3oBanus SHEpruy B
TerIoBbIX MammHax. KoadduimeHT moiaeznoro
nevictBus (nanee — KIIJI) reroBoit Mamuubl. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akon Tepmogunamuku. Heobpatumoctsb
IIPOLIECCOB B MpUpoie. TerioBble JBUTaTENN.
DKOJIOTUYECKHE MPOOIEMBI TETNIOAHEPTETUKH

3.2.7

TexHnYecKne yCTPOMUCTBA: JBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOH XOJIOAMIBHUK, KOHAUITHOHED

3.2.8

[Ipaktruueckue paboThl. MI3zMepeHue yieabHoM
TEIUIOEMKOCTH

3.3

AT'PET’'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE

[TEPEXO/bI

3.3.1

[TapooOpa3oBanue u KoHAeHCaIMs. Mcnapenne u
KHUICHHE. Y IeibHas TEIUIOTa MapooOpa3oBaHusl.




3aBUCUMOCTH TEMIIEPATyPhl KUTIEHUSI OT JIABJICHUS
332 AOCOIIOTHAsI M1 OTHOCHUTEJIbHAS BJIAYKHOCTh BO3yXa.
o Hacpimennsiii nap
Teépnoe Teno. Kpucrammueckne u aMmopdHbIe TeTa.
3.33 AHM30TPOINS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE MaTepHUaIbl
334 [linaBnenue u kpucraum3anus. Y 1eJibHas TEIIOTa
o iaienust. Cyonumarius
3.3.5 YpaBHeHHUE TEIJIOBOTO OanaHca
TexHuuecKkue yCTpOuCTBA: TUTPOMETP U
33.6 IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUHU MOTYUECHUS
o COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YHUCJIE
HAHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTuyeckue padoTel. MI3MepeHue BIaXKHOCTH
e BO31yXa
4 DJIEKTPOJJMHAMUKA
DJIEKTPOCTATUKA
411 DneKkTpu3anus Tea. JNeKTpuuecKkuil 3apsaa. /Isa
o BUA DJICKTPHUYCCKUX 3apSII0B
4.1.2 [TpoBOAHUKH, TUINEKTPUKUA U MOJTYIIPOBOIHUKH
4.1.3 3aKOH COXpAaHEHUS JICKTPUUECKOTO 3apsaa
41 4.1.4 B3aumoperictBue 3apanoB. 3akoH Kynona
OnekTpuueckoe nose. Hanpsok€HHOCTH
4.1.5 anekTpuyeckoro noiist. [puHiun cynepno3uimm.
JIunuu HanpsKEHHOCTH AJIEKTPUYECKOTO OIS
416 PaboTa cui anextpocratudeckoro nois. [lotenmuan.
o Pa3HOCTh MOTEHIMAIOB
417 [IpoBOAHUKH U IUBJIEKTPUKH B IOCTOSTHHOM
AIEKTPUYECKOM noJie. Jlusnexkrpuyeckas




ITPOHHUIIAEMOCTD

4.1.8

OneKkTpoéMKOCcTh. KoHzencaTop. DIeKTpoEMKOCTh
IUIOCKOTO KOH/IEHCATOpa. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOpa

4.19

TexHMUecKne yCTpOUCTBA: 3JIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUUECKAs 3AINTA,
3a3eMJICHHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP

4.1.10

[IpakTrueckue paboTsl. M3mepenue
ANIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

[MIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJIAX

VYcnoBus CymCCTBOBAHUA ITOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTossHHBIN TOK
4.2.2 Hanpsixkenune. 3akon OMa [1iJ1g ydacTka 1enu
473 DIIEKTPUYECKOE COMPOTUBIICHHUE. Y ICIBHOE
o COIPOTHUBJIEHUE BEIIECTBA
474 [TocnenoBaTenbHOE, TapajUieIbHOE, CMEIIAHHOE
o COEIMHEHUE TTPOBOHUKOB
495 Pabota snextpuueckoro Toka. 3akoH J[xoyns —
o Jlenia
4.2.6 MOUIIHOCTB ANEKTPUUYECKOTO TOKA
anekTpoaBxKyIas cuina (nanee — JC) u
427 BHYTPEHHEE COMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH
o Oma 1711 TOJTHOM (3aMKHYTOM ) SJIEKTPUIECKOM IICTIH.
KopoTtkoe 3ambikanue
DJIeKTPOHHAS TTPOBOIUMOCTH TBEPBIX METAILIIOB.
4.2.8 3aBUCUMOCTb CONPOTUBIICHUSI METAIIJIOB OT
TeMrepatrypbl. CBEpXIIPOBOAUMOCTh
4.2.9 DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA




AIEKTPOHHBIX ITYYKOB

[TonynpoBoaHuku. CoOCTBEHHAs! U PUMECHAs

4.2.10 ITPOBOAUMOCTB ITOJIYIIPOBOAHUKOB. CBOMCTBA P-n
nepexoza. [lomynpoBogHUKOBbEIE TPUOOPHI
49211 DNEeKTPUYECKUN TOK B AIEKTPOJIUTAX.
o DIIEKTPOTUTHYECKAS TUCCOIHAITUSL. DIIEKTPOIIH3
DIIEKTpUUECKUM TOK B razax. CaMOCTOSTEIbHbBIN U
4.2.12 HECAMOCTOSTENIbHBIN pa3psia. Pa3nuuHble TUIIBI
CaMOCTOSITENILHOTO pa3psiaa. Monnus. [Inazma
TexHuueckne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHHUKH TOKa, 3JIEKTPOHArPEBATEIIbHBIE
4213 MPUOOPHI, AIEKTPOOCBETUTEIHHBIC TPUOOPHI,
o TEPMOMETP COTIPOTHBIICHUSI, BAKYYMHBIH IHO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI,
MOJIyITPOBOJJHUKOBBIN AUO/I, TaJIbBAHUKA
[Ipaktrueckue paboThl. M3ydeHne cMemanHoTO
COEJIMHEHHUS PE3UCTOPOB.
4.2.14 N3mepenune /1C uCTOYHMKA TOKA U €T0
BHYTPEHHET0 conpoTuBieHus. Habmonenue
AIEKTPOIIU3A
11 KITACC
K Kon
Oon
nposepsieMor | IIpoBepsemble AIEMEHTBI COAECPKAHUS
paznena
0 3JIEMEHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKINUA
4.3

4.3.1

IlocToguurie MaruuThl. BzanmonenicTeue
MOCTOSHHBIX MAarHUTOB




MarunurtHoe noJsie. BEeKTop MarHuTHOW UHIYKIHH.
[Tpunnun cynepno3unuu. JInHUM MarHuTHOM

4.3.2
uHAyKIMK. KapTuHa TuHuid MarHUTHOW MHAYKUUN
NOJISI HOCTOSIHHBIX MAarHUTOB
MarnuTtHoe 1oJjie IpoBoIHKMKA ¢ ToKOoM. KapTuna
JIUHUM TOJISL JUTMHHOTO MIPSIMOTO MPOBOTHUKA U

433 3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. Bzanmoneiictue
IPOBOJIHUKOB C TOKOM

434 Cuita Amniepa, €€ MOAyJIb U HaIllpaBJICHUE
Cuna Jlopenua, €€ MOyJIb U HAITPaBJICHUE.

435 JIBMKEeHME 3apsHKEHHOW YaCTULIBI B OJHOPOIHOM
MarHuTHoM mnoJje. PaGota cunel Jlopenna

4.3.6 SIBneHnE 2EKTPOMArHUTHOW HHIAYKIUU

4.3.7 IToTok BeKTOpa MarHUTHON MHIYKIIUU

438 OJIC uHAYKUIMH. 3aKOH 3JIEKTPOMAarHUTHOM

e uaayknun Papanes

Buxpesoe anekrpuueckoe nojue. JC uHAyKINMU B

439 MPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEILHO B
OJIHOPOJAHOM MAarHUTHOM IOJIE

4.3.10 [IpaBuino Jlenna

4311 NupyktuBHOCTH. SBNenne camonnaykuuu. 3/C

e CaMOMHIYKIIUH

4.3.12 DHeprusi MarHUTHOI'O TOJISI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE MOJIe
TexHu4yeckue ycTponcTBa: MOCTOSIHHBIE MAarHUTHI,

43.14 AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHI], THAYKIMOHHA [1€Yb
[Ipaktuueckue padoThl. M3ydueHre MAarHuTHOTO MOJIs

4.3.15

KaTyIIKH1 C TOKOM. HCCJ’IG}IOB&HI/IG HeﬁCTBHH
IMOCTOSAHHOI'O MarivuTad Ha paMKy C TOKOM.




UccnenoBanue siBaeHUs 3JIEKTPOMArHUTHOM
UHIYKITUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHMUS.
["apmonnyeckue konedbanus. [lepuon, yacroTa,
amMIInTya U dasa KosedaHu

5.1.2

[IpyXuHHBIN MassTHUK. MaTeMaTH4E€CKUN MasTHUK

5.1.3

YpaBHEHHE TAPMOHUYECKUX KOJICOaAHUH.
KunemaTnueckoe U TMHAMUYECKOE ONKUCAHUE
K0J1€0aTeTbHOTO ABUKCHUS

5.14

[IpeBpaienre 3HEPrun MpU rapMOHNYECKUX
kosneOanusx. CBsi3b aMIUIUTYAbl KOJICOAHMI

UCXOJTHOM BEJIMUMHBI C aMIUIUTYAaMH KoJieOaHuM eé
CKOPOCTHU U YCKOPEHUS

5.1.5

Konebarenbubiit kKoHTYp. CBOOOIHBIE
AJNIEKTPOMArHUTHBIE KOJIEOaHUs B UJI€aTbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMU U JIEKTPOMArHUTHBIMH
konebanusamu. Gopmyna Tomcona

5.1.6

3aKOH COXpaHEHUS YHEPTUU B HICATHHOM
K0J1e0aTeTbHOM KOHTYpE

5.1.7

BbIHyX/I€HHbIE MEXaHUYECKUE KOIeOaHHUsl.
Pe3onanc. PesonancHas kpuBas. BeiHyXIeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

5.1.8

[Iepemennslil TOk. CHHYCOMIAIBHBIN IEPEMEHHBIN
TOK.

5.1.9

MOIlIHOCTB IICPEMCHHOI'O TOKaA. AMHHI/ITYI[HOG n
I[CflCTBYIOHIGe SHAYCHUC CUJIbI TOKA N HAIIPSIKCHUA

5.1.10

Tpanchopmarop. [IponsBoacTBo, Iepeaava u
MOTPEOJICHHE DJICKTPUIECKON SYHEPTHH.




DKOJIOTUYECKUE PUCKHU MPU MTPOU3BOJICTBE
anekTpuyeckou sHeprud. Kynprypa ucnonas3oBanus
JIIEKTPOIHEPTUU B IIOBCEIHEBHOM JKU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,

5.1.11
ANEKTPUYECKUI 3BOHOK, JINHUU JJIEKTpPONeEpenay
[Ipaktrueckue padboThl. McciienoBanue 3aBUCUMOCTH
NepuoJia MajblxX KoueOaHui rpy3a Ha HUTU OT JIJTUHBI
5.1.12 HUTHU U Maccel rpy3a. MccenenoBanue nepeMeHHOro

TOKa B IICIIN U3 ITI0CIICA0OBATCIIBHO COCI[I/IHéHHBIX
KOHACHCATOpa, KATYIIKH XU PE3UCTOpPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHn4yeckue BOJHBI, yCIOBHS paCIPOCTPaHEHUSI.
[lepuon. CKkopoCTh pacipoCTpaHEHHUS U JJIMHA
BouHBI. [lonepeyHsie U MPOIOIbHBIE BOTHBI

522

Nurtepdepentus u qudpaxiys MeXaHUIeCKUX BOJIH

523

3Byk. CkopocThb 3ByKa. [ pomkocTh 3ByKa. Beicora
ToHa. TeMOp 3ByKa

524

DJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIIOBUS U3Ty4YCHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHasi opueHranus
BeKTOpOB E, B 1 v B 35IeKTpOMarHuTHOM BOJIHE B
BAKyyMe

5.2.5

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAKECHHE,
npesioMIIeHHe, Mospu3anus, AuppaKuus,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[ITkxana 3neKTpOMarHuTHbIX BOJIH. [Ipumenenue
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUIIBI PaIUOCBS3U U TEJICBUICHUS.
Pannonokanus. DneKTpOMarHuTHOE 3arpsA3HEHUE
OKPY’KaroIIEH CPEbI

5.2.8

TexHu4yeckne yCTporuCcTBa: My3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AMAarHOCTUKA B




TEXHUKE U MEJULMHE, pajap, paIuONPUEMHHUK,
TeJIeBU30p, aHTeHHA, TesnedoH, CBY-neub

53

OIITUKA
531 [IpsiMonrHENHOE pacpOCTPaHEHUE CBETA B
o OJHOpPOIHO# cpene. JIyu cBera
53 OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.
o [Noctpoenne n300paskeHuI B ITIOCKOM 3€pKajie
5313 [penomieHue cBeta. 3aKOHBI PETOMIICHHS CBETA.
o AOCOITIOTHBIN TIOKA3aTel b MPEIOMIICHHUS
534 [Tonnoe BHyTpeHHEe oTpakenue. [IpenenbHbii yromn
o MOJIHOTO BHYTPEHHETO OTPaKEHUS
535 Hucnepcust ceeta. ClOXKHBIN cocTaB 0€10ro cBeTa.
o L{seT
Coluparomue 1 paccenBaroliye JUH3bl. ToHkas
nuH3a. DoKyCHOE pacCTOSIHUE U ONTHUYECKAs CUila
5.3.6 TOHKOM JIUH3BL. [locTpoenue nzobpakeHuii B
coOMparoIUX U paccenBaronux Jun3ax. ®opmyna
TOHKOM JIMH3bI. Y BEJIMUCHHE, JaBAEMOE JTUH30H1
5.3.7 [Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOU ONTUKH
Nurepdepenmus cBera. KorepeHTHbIE HICTOYHUKH.
538 VYcnoBus HaOMIOACHUS MAKCUMYMOB 1 MUHUMYMOB B
o UHTEP()EPEHIIMOHHOI KapTUHE OT JBYX CUH(A3HBIX
KOTE€PEHTHBIX HICTOUHUKOB
Hudpaknus ceera. ludpakumronnas pemérka.
539 VYcnoBue HaOMOICHUS TIIABHBIX MAKCUMYMOB MPH
e naJicHud MOHOXPOMATHYECKOI'0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus ceera
TexHuueckne yCTpOMCTBA: OUKH, JIyIIa,
5.3.11

doToarrmapaT, MPOEKIIMOHHBIN anmapar, MUKPOCKOTI,
TEJIECKOT, BOJIOKOHHASI ONTHKA, TUPPAKITMOHHAS




PELIETKA, MOJIAPOUT

5.3.12

[Ipaktrueckue padoThl. MI3MepeHnue nokazarens
npeiomiieHus. MiccnenoBanue CBOMCTB
n3o0paxxeHuit B inH3ax. HaOmtonenue nucnepcuun
CBeTa

DJIEMEHTBI CITELIUAJIBHOW TEOPMM OTHOCHUTEJILHOCTH

['panuLBI MPUMEHUMOCTHU KJIACCUYECKOM MEXAHUKHU.
[Toctynarsl TEOpUM OTHOCUTEIBHOCTH:

6.1
WHBAPUAHTHOCTH MOJIYJIsI CKOPOCTH CBETa B
BaKyyMe€, MPUHIHAN OTHOCUTEIHOCTH DUHIITEHA
6
6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHUE
' BPEMEHU U COKPAIICHUE JTTHHBI
6.3 DHeprus U UMIyJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacChl C YHEPTHUEH U UMITYJILCOM CBOOOTHOM
' YacTHI[bl. DHEPTHUs TOKOSI CBOOOIHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOH OIITUKU
711 ®otonsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C
o €ro 9acTOTON. DHEPrHst U MMITYJIbC (POTOHA
712 OtkpeiTre u uccnegopanue porodrpdexra. OnbIThH
o A.T'. CroneroBa. 3akoubl poTodddexra
7.1 713 YpaBHenue DitHiTeitHa 11 poTodrddexra.
o «Kpacnas rpanuna» porodddexra
7.1.4 JaBnenue ceera. OnwiThl [1.H. JleGeneBa
7.1.5 XUMHYECKOE JEUCTBUE CBETA
716 Texnuueckue ycTpoiicTBa: GOTOIIEMEHT,
o (doTomaTuuk, CoaHeUHas Oarapesi, CBETOIHO.T
79 CTPOEHME ATOMA
7.2.1 Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo




HCCIICA0BAHNIO CTPOCHUA aTOMaA. HJIaHeTapHaH
MOJACJIb aToOMa

7.2.2

IToctynarel bopa. M3nydenne u noraomeHue
(OTOHOB MPH MEPEX0/I€ aTOMa C OJJHOTO YPOBHS
SHepruu Ha Apyrou. Buael criektpoB. CriekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA

7.2.3

BosiHoBbIe cBoMicTBa yacTull. Bonnsl ne bpoins.
KopnyckynsapHo-BosHOBOM ayanu3M. Judpakuus
AIEKTPOHOB Ha KPHUCTAJUIAX

7.2.4

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.
VYeTpolcTBO M IPUHIMI pabOoTHI Ja3epa

7.2.5

TexHu4yeckne yCTpOMCTBA: CIEKTPAJIbHBIN aHAJIN3
(CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[Ipaktuueckue padotel. Habmionenre auHe4aToro
CIeKTpa

7.3

ATOMHOE $I]1

PO

7.3.1

MeTob1 HAOMIOACHUS U PETUCTpAIUU
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpbiTHEe paguoakTuBHOCTH. OnbIThl Pe3epdopaa
10 OMPEICIICHUIO COCTaBa PaIMOAKTUBHOTO
usnydenusi. CBolicTBa anb(a-, 6eta-, raMmma-
u3NydeHusl. BiusiHue panoakTUBHOCTU HA KUBbIE
OpraHu3MBbl

7.3.3

OTtkpsITHE IPOTOHA U HEUTpPOHA. HyKknoHHAs MOaenb
snpa ['eitzenbepra — MiBanenko. 3apsia spa.
MaccoBoe uncino sapa. M3otonsl

7.3.4

Anbda-pacnaa. DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaj. ['amma-uznydenue. 3aKOH paIiOaKTUBHOTO
pacnazaa

7.3.5

DHeprus CBsA3U HYKJIOHOB B SIApE. S|I€pHBIE CUIIBL.
HedexT Maccsl sapa




7.3.6 SnepHble peakuuu. JleneHue u CUHTE3 saEp

SAnepsslii peakTop. TepMOSIEPHBIN CUHTES.
7.3.7 [IpoOnembl 1 epCHEKTUBBI AIEPHON SHEPTETHKHU.
DKOJIOTUYECKHE ACTIEKTHI AJIEPHOU SHEPTETUKHU

733 DOnemeHTapHble YaCTUIbL. OTKpPBITHE NO3UTPOHA.
o dyHIaMeHTaIbHBIE B3aUMOICHCTBHS

TexHuueckne yCTpOuCTBA: JO3UMETP, Kamepa

7.3.9 .
Bunbcona, siaepHbIil peakTop, aToMHast 0ombOa

[Ipaktuueckue paboTsl. MccienoBanme TpekoB

7.3.10
gacTHIl (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPO®U3NKN

21 Bup 38€31H0T0 HeOa. Co3Be3aus, ipKue 3BE3IbI,

IIaHCTBI, X BUAUMOC JIBHXKCHHC

Conneunas cucrema. I1naneTsl 3eMHOM IPyNIIBI.
8.2 [ImaHeTHI-TUTaHTBI U UX CITyTHUKH, KAPJIUKOBBIE
r1aHeTsl. Manbie Tesa COJIHEUHOW CHCTEMBI

Comnnrie, porocdepa u armochepa. ConHeunas
aKTUBHOCTb

8.3

8.4 Nctounuk snepruu CoJiHIIa U 3BE3]]

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETUMOCTb, PaJINYyC, TEMIIEpATypa, UX B3aUMOCBSI3b.
25 JlnarpamMma «CHEKTpaJbHbIN KJIACC — CBETUMOCTBY.

' 3BE3IbI TJIABHOM TTOCIICIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb JJIs 3BE3]1 IIIaBHOM

IIOCIACA0BAaTCIbHOCTH

NoBnyTtpennee crpoenue 38€31. COBpeMEHHbIC
8.6 MIPEICTABICHUS O IPOUCXOKICHUU U 3BOJIOLIUN
Comniia u 3B€3/1. DTarbl )KU3HU 3BE3]T

Mnieunsiii [1yTs — Hamia I'anaktuka. CnupanbHas

8.7 cTpykTypa ["amakTuku, pacnpenesieHue 3BE37, ra3a u

neud. [lonoxxenue n nsuxenne CoiHIla B




lNanaktuke. [1nockas u cpeprueckas MoICUCTEMBI
lNamakTrku

8.8

Turbl ranakTuk. PagquoranakTuku U KBa3aphl.
YéEpHble AbIpBI B AApax raJakTUK

8.9

Bcenennas. Pacupenue Beenennoit. 3akon
Xabo6ua. Pa3beranue ranaktuk. Bo3pacT u paguyc
Bcenennoit, reopus bonbioro B3peiBa. Moaens
«ropsiuent Beenennoii». PennkroBoe usiyyenue

8.10

Macmrabnas ctpykrypa BeeneHHOM.
Meraranaktuka. Hepeménnsie npooiemsl
aCTPOHOMUU




