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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUU M TPEOOBAHUI K pe3ynbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuérom denepanbHOl paldoueil MmporpaMMbl BOCIHMTAHHS U
KOHIICTIIIUU TIpernoAaBaHus ydueOHoro mpenmera «®Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBI€
o0Opa3oBaTesbHbIe MPOrPAMMBI.

Copepxanue mnporpaMmbl 10 (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydyeHuH Ux (u3HMKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESATEIBLHOCTHOIO
nonxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiM PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pE3yJibTaTaM
oOydueHus, a TaKKe YYUTHIBAET HEOOXOAWMOCTb pEaTU3alMUd MEKIPEAMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTraMu. B Hel
OTIPEENSIIOTCS OCHOBHBIC LIETU M3Yy4eHHs] (U3MKK HAa YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHUsl, TIIAHUPYEMBIE PE3yIbTaThl OCBOCHUSI Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTarpeaMeTHbIe, IPeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI M0 roJjaM 00yUYeHUS;

e cojepkaHue yuyebHoro npeamera «PU3nKay Mo rogam 00ydeHHs..

du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KayecTBE y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 oKpykaromiem mupe. [IIKoIpHBIN Kype GU3HKU — CHCTEMOOOpa3yomui
IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IMPOLIECCOB U SIBJICHWU, H3y4aeMbIX XHUMHUEH, OHOIOrHeH,
busnueckorr reorpaduerd u acTpoHoMmmei. Mcmonb3oBaHWE MW aKTHBHOE
OpUMEHEHHEe (U3NYECKUX 3HAHMW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4eHHs] HOBBIX MaTEpHaJIOB C 3a/JlaHHBIMU CBOWCTBAMHU WU APYTHUX.
N3ydyenne (Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (GOPMHUPOBAHUE YMEHUI NPUMEHSTH
HAy4YHBIN METO] TO3HAHUS TP BBIMOIHEHUU UMHU Y4E€OHBIX UCCIIETOBaHUIA.

B ocHOBY kypca ¢usuku s ypOBHS CpeaHero ooiero oOpa3zoBaHUS
NOJIOKEH P HWACH, KOTOpblE MOXXHO paccMaTpUBaTh KakK IPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3lesoB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEHW MaTepuan Kypca (Qu3mnku
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpearnoiaraeT HCIONIb30BaHUE
T'YMaHUTapPHOTO TOTEHIMala (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoesa npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku mpenmnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
COllepKaHMs, TOCBSIIEHHBIX HSKOJOTUYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTWW, a TaKXe OOCYXIECHHs
npo0JieM palroOHAIBHOTO MPUPOIONOIB30BAHMS U 9KOJIOTHYECKOW O€30MaCHOCTH.

Crep:KHEBBIMHU JJIEMEHTaMHU Kypca (PU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3UUecKkue Teopur ((popMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O NPHUPOAE, TIpaHULIAX
NPUMEHUMOCTH TEOpHM, IS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHHN U
IIPOIIECCOB).

CucreMHO-IeSTEeNPHOCTHBIN MOAX0 B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3alyy SKCHEPUMEHTAIBHOU JAESITeIbHOCTH 00YyYaroluXCsl.
st 6a3oBoro ypoBHSI Kypca (U3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB U JabOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHCOK YUEHHUUECKUX
NpakTU4YecKux paldoT. BbiaeneHue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
NPOBOAMMBIX JUISI KOHTPOJS M OLUEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa30BaTEIbHOr0 MPOLECCA HCXOId W3 OCOOCHHOCTEHW IJITAHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »>TOM oOecrneunBaeTrcs OBJAJEHUE
OOy4YarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHHs, HCCIIEIOBAHMS
3aBUCHUMOCTEH (U3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHWE yAENsAETCS PEHIEHUI0 PAcUYETHBIX M KaueCTBEHHBIX
3anad. Ilpu 3TOM [uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO
3aJJaHHON (PU3UUECKON MOJIEIIBIO, TO3BOJIAIOIINE TPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfiena Kypca, TaK U HHTECTPHUPYS 3HAHUS W3
pa3HbIX pasnenoB. [ KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
OOBSICHEHHE TpPOTEKaHUsl (U3NYECKUX SBICHUM W TPOIECCOB B OKpYXKAIOUIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTyallMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0EeCIeueHHI0 Yy4eOHOro rmpoiecca 0a30BBIM YpOBEHb Kypca
($U3MKKU Ha ypOBHE CpEeHEro o0IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa
NPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3MKH JOJKHO OBITh
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBAaHUE [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe yUYEHUYECKHX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMoHHOE 000pyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Juis
UCCIICZIOBAHNSA  HM3yYaeMBbIX SBJICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(GyHIaMEHTABHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHIM.

JlabGopatopHoe 00OpynOBaHME MJI YYEHWYECKUX MPAKTHUECKUX padboT
dbopmMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
71a60paTOpHOTO O0OPYJIOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTOpuid.

OCHOBHBIMU LIETISIMU U3Y4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (opMupoBaHHME HWHTEpeca W CTPEeMJICHHS OOYYaroIIUXCS K HAYIHOMY
U3YYEHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPUYECKUX
cIIocoOHOCTE;

e pa3BUTHUE MPEICTABICHUI O HAYYHOM METO/I€ MO3HAHUS B (POPMUPOBAHHE
UCCIJIEI0BATEIBCKOI0 OTHOILICHUS K OKPYKAIOUIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3y4YEHUS
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMupoBaHHE YMEHUN OOBSICHATH SBICHHUS C HCIOJIb30BAHHEM
bu3MuecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (PU3UKHU NI Pa3BUTHs APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne HTUX Ieneld 00ecreynBaeTcsl pelieHneM CIEAYIOMNUX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus:



e TIPUOOpETEHHUE CHUCTEMbl  3HaHUU 00 o0mux (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opMUpOBaHME YMEHUU TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIA
OO0bsiCHEeHHsT (U3MUYECKUX SBICHUH B TPUPOAE W [N TMPUHATHUSL
IIPAKTUYECKUX PELICHUU B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pELIeHHs pa3IuYHbIX 33Jad C SBHO 3a/laHHOU
¢usnyeckoil Moaenblo, 3anay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/iaHre PU3NYECKON MOJIEINH, aJIeKBATHON YCIOBUAM 3aJa4H;

e TMOHUMaHHE (U3MYECKUX OCHOB WU MPHUHIMIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
(bu3MUeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTaluu HUHQPOpPMAIINH,
OIpEEIICHUsI IOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3[aHUE YCIIOBHU JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wmsyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mnporpamMme 1o (QU3MKE TMepedeHb JadopaTOpPHBIX U
PAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENIaeT BHIOOD
NPOBENICHUS JIA0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUYATbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KUIACC

Pasznesn 1. ®u3uka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHMS OKPYKAOLIETO
mupa. Poib »JKCnepuMeHTa W TEOpUM B MPOLECCE IO3HAHUA IPUPOJBIL.
DKCIepUMEHT B (PU3HKE.

MonenupoBanue (HU3MYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
duzuuecKkre 3aKOHbI U TEOpPHH. | paHHIbI MPUMEHUMOCTH (HUBNIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecTto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jemoncmpayuu

AHanoroBele U UU(DPOBbIE H3MEPUTENIbHbIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKU.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKeHHE. OTHOCUTEIBRHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienre, CKOpOCTh (CpemaHsIsI CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIUHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOpEHHOE NpsSIMOJIMHEWHOE IBIKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U IEepEeMEIICHUS
MaTepuaabHONW TOYKH OT BPEMEHHU.

CBoOogHOE najzieHue. Y CKopeHre CBOOOTHOTO MaJICHUS.

KpuBonuneitnoe  aBmxeHue. JIBUKEHHE MATEpUAIBHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSSHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopocTs. Ilepuoa u yactora obpaiienus. [{leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBMOKEHUE CHAPSIOB, LIEMTHbIC U PEMEHHBIE MEpeIavHn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XAPaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue aBmkeHUs Tena, OpPOLIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOHOTO MaICHHUS.

Hanpagnenue ckopocTu mpu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydeHrne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPENEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLICHHS MEXAY NYTSAMH, MNPOHWJICHHBIMU TEIOM 34
MOCJICIOBATENILHBIE PaBHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUYKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne nBUKEHHS apUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOocTH  [anmunes. IlepBeii  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaibHOM TOUKU. Tpetuil 3aKkoH HproToHa 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoabxkeHus1, kauenus ). Cuna tpeHusi. Cyxoe
Tperue. Cuia TpeHHUs! CKOJNIBKEHUSI U cujia TpeHus nokosi. KoadduuneHt tpeHus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU Tase.

[TocTtynarenpHOE U BpalaTeabHOE JBIKEHHE aOCOMIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cubl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIIUITHUKH,
JBM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIyUH.

CpaBHeHHE MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoi 3axkon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MaJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCUS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne nBuxeHus Opycka 1mo HaKJIOHHOM ITOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE H
pPE3UHOBOM 00pasiie, OT ux AehopMaluu.

HUccnenoBanne yciaoBUMl paBHOBECHS TBEPAOrO TeElla, HMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonsl coxpaneHus 6 MexaHuke

Nmnynse MatepuanbHOW TOUKU (Tena), CUCTEMbl MaTEpUATIbHBIX TOYEK.
Nmnynbe CUIBl M1 U3MEHEHUE HMIYJIbCAa Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE BMXKEHME.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaylibHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU.

[ToreHnmanbHas SHEPrusl. [ToreHumanpHas SHEPTUs YIIPYro
nebopMupoBaHHON  TpykuHBI.  [loTeHIManpHasT  dSHEprus Tena  BONHM3U
OBEPXHOCTH 3EMIIH.

[loTeHUMaIbHBIE W HEMOTECHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThl
HEMOTEHUHUAJIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM HHEPrHuH CHUCTEMBI TEll.
3aKOH COXpPaHEHUs MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN OUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BMXKEHME.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanne cBsI3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW dHEPTUur
TeJla Ha IPUMEPE PACTSIKEHHS PESUHOBOTO XKI'yTa.

Pa3znen 3. MosekyasipHas ¢pu3uka 1 TEpMOAUHAMHMKA
Tema 1. Ocnogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICICTBUSI YaCTHUI] BellecTBAa. MoAenu CTpPOEHUS Ta30B, KUIKOCTEU H
TBEPJIBIX TEJT U OOBSICHEHHUE CBOIMCTB BEIIECTBA HA OCHOBE 3THX Mojieneld. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp
Llenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUU HJICATHbHOTO ra3za. AOCONIIOTHAas TeMmIepaTypa Kak Mepa
CpelHEel KHWHETUYECKON SHEpPruu TEIUIOBOrO JBIKEHHMS uactull raza. [llkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—KnaneipoHna.
3akoH JlanbroHa. M3omponecchl B UAEATIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB: M30TEpPMa, H30X0pa,
nuzobapa.

TexHu4yeckre YyCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbITe! 10 U PYy3UN )KUIAKOCTEH U TA30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Moguens onbita LlITepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHUE MEXMOJIEKYISPHOTO
B3aUMOJICCTBHUSI.

Mogpenb, WUTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UACAIBHOIO rasa,
U30IPOIECCHI.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl

OrnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HM3MEpPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI Pa3peKEHHOT0
rasa.

Tema 2. Ocnoevlt mepmoouHamuku

TepmonnHamuueckasi cucteMa. BHYTpeHHSsE dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TemnoThl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  raza. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKILIMS, U3y4YCHHE. Y IE€IbHAsA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNepeaaye.

[Tousatue 00 amgumabaTtHOM mnpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpIpeTalus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHOUNBL ~ JEHCTBUA — TEIUIOBBIX  MAallWH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBbIX MamuHax. KosdduuueHt mnonae3Horo
nercTBus TerioBod MamwuHbl. [lukn KapHo u ero kosdduiveHT mosie3Horo
JENCTBUSA. DKOJIOTUUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUraTelb
BHYTPEHHETO CrOpaHHsl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEeHHEH HHEpruu Teja MpU COBEPIICHWU pPabOTHI: BBUIET
npoOKu u3 OYTBUIKM TOJ JEUCTBHEM CXAaTOro BO31yXa, HarpeBaHue >dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpALH).

N3meHenune BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teja Ipu Terionepeaye.

OnpIT 1o anuabaTHOMY pacCHIMPEHHUIO0 BO3AyXa (OMNBIT C BO3AYILIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHErO CrOPaHUs, pEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Dazosvie nepexoovl

[Tapoo6pa3oBanue u koHjeHcauud. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTENIbHAsI BJIAXXHOCTh BO3AyXa. HacellleHHbIM map. YAelnbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBieHune u
KpUCTaJUIM3alus. Y enbHas TerioTa miasieHus. Cyonumanus.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHuueckue yCTpPOHCTBa M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMHU NOJYYEHHS] COBPEMEHHBIX MaTEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npv noHWKEHHOM J1aBJICHUMU.

CniocoObl U3MEPEHHUS BIAXKHOCTH.

Habntonenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHcTpanus KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JnekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
OneKkTpu3aumst Tel. OJIEKTpUYECKHi 3apsia. JlBa BuAa DIEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKH W IIOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHsblil 3JIEKTpUYECKUNA 3apsii.
OnekTpuueckoe 1moje. Hanpsok€HHOCTh  anekTpudeckoro mojs.  [IpuHiun



CYHEPHO3ULIUM 3BIEKTPUUYECKUX Mojel. JIMHUM HanpsykEHHOCTH 3JIEKTPUUECKOTO
OJIA.

Pabora cun  anektpoctatmdyeckoro  moss.  [lorenuman.  PasHocTh
noreHuuanoB. [IpOBOAHMKM U JAUDIIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckasi IpOHUIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHncarop. DIeKTpOEMKOCTh TJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATopA.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIBHBIN aNapar, CTPyHHbBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MTPUHIMII IEUCTBUS DIEKTPOMETPA.

B3aumoperictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUUECKas 3alIUTa.

JIA3IEKTPUKH B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO0 KOHJAEHCAaTOpa OT IUIOLIAIH
IUIACTUH, PACCTOSHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 2nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paziuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIEIbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MAPALIEIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOIHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
ANEKTPUYECKOrO TOKA.

DJNIEKTPOJABIKYIIAsA CWJIA U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas 151 MIpUMECHas MIPOBOJAUMOCTh
nosynpoBoAHUKOB. CBolicTBa p—n-niepexosa. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax MW  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJIeKTpUYECKUM TOK B razax. CaMOCTOATENbHBIM W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuueckne YCTpOMCTBA MW TNPAKTUYECKOE MPUMEHEHUE: aMIepMETP,
BOJILTMETP, pPEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpUOOpHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapPSIKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepuaa.

CmemanHoe coeTMHEHUE TPOBOAHUKOB.

[IpsiMmoe wW3MepeHue BIeKTpOABWKYLIEW cuiabl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSISL MPOBOJIMMOCTD IHOJIA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne cMemaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenne 35eKTpOABUKYIIEN CUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmonenue anextposnusa.

MexnpeaMeTHbie CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce oCymiecTBISETCs C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMUH, Teorpadui U TEXHOJIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, rumores3a, (u3WUEcKas BEIWYHMHA, 3aKOH,
Teopusi, HAOIIOIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, rurnep6osa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUECKUE (DYHKIIMH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuyeckoe JBIKEHHE B KHBOU mpupozae, auddysus, ocMmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BHJbI TEILIONEpEaadH, TEIIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SABJICHHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOWCTBA METAIIOB, JJIEKTPOJHUTHYECKAs IHCCOLMALMA,
rajgbBaHMKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIIONB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IOAIIUIIHUKH, HCIIOIb30BaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTellb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBOM XOJOIUIBHUK, KOHIULIUOHEP, TEXHOIOTUH
IIOJIyYEHUsT COBPEMEHHBIX MAaTE€pHUaIOB, B TOM 4YHCIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOOopHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Pa3znen 4. DinekTpoauHaMuKka

Tema 3. Macnummnoe none. InNeKmpomMazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHl.  B3anmMoOmENCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuW. I[IpuHinmn cyneprosunuu
MAarHUTHBIX MOJe. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JMHUA MarHUTHOU
VHJYKIWH I10JI1 OCTOSIHHBIX MArHUTOB.

MarauTHOe T1I07€ TPOBOJHHMKA C TOKOM. KapTmHa JIMHMH WHIYKUUAH
MAarHMUTHOTO TOJISI JJIMHHOTO MPSAMOr0 MNPOBOJAHWUKA U 3aMKHYTOTO KOJIBIEBOTO
IIPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue NpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOayJIb U HaIlpaByieHUE. [[BUKEHUE 3apPSAKEHHON YaCTUILIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cusbl JlopeHiia.

SIBiieHME BIIEKTPOMAarHUTHOM MHAYKIUU. IIOTOK BEkTOpa MarHUTHOMU
UHAYKIAHW. OJEKTPOABIKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe mose. OJIEKTPOIABIKYIIAs Cuila WHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTh.  SIBIIEHME CAMOMHIAYKIMU. OJIEKTPOABIKYILAS — CHia
CaMOMHAYKIIWH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIE
MAarHMThl, 3JEKTPOMAarHuThbl, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOIO MyYKa MArHUTHBIM TTOJIEM.

JIuHWY UHIYKIIMM MarHUTHOT'O TOJIA.

B3aumoperictBrue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHuTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHIYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxkcnepumenm, r1abopamopnule pabomuwl

N3ydyeHrne MarHuTHOr O Mol KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON HHAYKIUH.

Paspnea S. KoJsieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHuUmMHble KONEOAHUA

Konebarenpnas  cucrema. (CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
lMapmonunueckue konebanusi. Ilepuon, yactora, amrummtyna U (aza KosjaeOaHUH.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
koneOanwmii. [IpeBparnienre sHepTUr NPy TaPMOHUYECKUX KOICOaHMSIX.

KoneGarenpubiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCaIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMH KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'uM B UJCATBLHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHyX1€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

ITepemennsbiii TOK. CUHYyCOMAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYECHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUIECKOM
SHEPIruM. DKOJOTMYECKHE PUCKHU TPU MPOU3BOJCTBE ANEKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS SJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU JIEKTpOIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapamMeTpoB KojieOaTeNbHOW CHUCTEMBI (MPYKUHHBIA WIH
MaTEeMaTUYECKUN MASTHHK).



Habmonenue 3aTyxaromnmx KoueoaHuil.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmonenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcumnorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM PpE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monenps TMHUM 3JIEKTPONEpPEIayn.

Yuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH TEpHUOa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAHUMHbLE B0JIHbL

MexaHnueckue BOJIHBIL, ycioBHS pacnpoctpaHenus. llepuon. CxopocTb
pacnpocTpaHeHUsi W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJBHBIE BOJIHBI.
WNurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBHS U3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpEeIoMIICHUE, MOIsSpu3anus, AUQpaKus,
uHTeppepeHuns. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHuTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMITBI paIMOCBS3U U TENEBUACHUA. Paguomokanusi.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckre yCTpOCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHKa B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MMOMEPEYHBIX U MPOIOIbHBIX BOJIH.

Konebmromeecs Ten0 Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: U peaoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mtonenune nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOntoneHnue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOMN KoJIeOaHUM.



UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npeoMIIeHHe, nosipu3anus, qudpaxuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHEiHOE paclpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TodedHbId HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBeTAa. AOCONIOTHBIN MOKA3aTENb
npenomieHus. [lomHoe BHyTpeHHee oTpaxenue. [IpenenbHblii yroja IOJIHOTO
BHYTPEHHET0 OTPaKECHHUSI.

Hucnepcust ceera. CnoxHbIi coctaB Oenoro ceera. L[Ber.

Cobuparomue W pacceuBaronide JuH3bL. ToHkas muH3a. DoOKycHOe
paccTosiHMEe W ONTHYEecKass Ccuiia TOHKOM JMH3BL. [locTpoenune wn3o0pakeHuil B
coOuparolmux U paccerBarolux JuH3ax. dopmyna TOHKOW JTUH3bBI. YBEIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus csera. JudpakiumonHas pemérka. YcCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKkIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuyeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doroamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEWHOE pacHpOCTPAHEHUE, OTPAXKEHUE W IPEIOMJICHUE CBETa.
OnTtuyeckre npuOOpBHI.

[TonHoE BHYyTpEHHEE OTpakeHUE. MoneNb CBETOBOAA.

HccnenoBanre CBONCTB H300paKEHUI B JTMH3AX.

Mopaenu MUKpPOCKOIA, TETECKOIA.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomyyenue ciekTpa ¢ NOMOIIbIO AUPPAKIUOHHON PEIIETKH.

Habmronenue nonspusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszaressi NpeloMICHHs CTEKIA.
HccnenoBanne cBOMCTB N300paXKeHUI B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

I'paHunbl  OPUMEHUMOCTH  KJIACCUYEeCKOM  MmexaHukd.  [locTynarsl
CIIEMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, IIPUHIIUI OTHOCUTEIBHOCTH DWHILTEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPAILECHUE
JUIMHBI.

DOHeprusi 1 UMITYJIbC PENATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbI. DHEPTHUS
TIOKOSL.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmuvt K6aHMmMoBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (OTOHA.

OtkpsiTre U uccneaoBanue Gorodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI
dororddexra. YpaBuenue DiHmreitHa maisa dorodddexra. «KpacHas rpaHuia»
dotodddekra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumk, comHeUHast 6aTapesi, CBETOANOI.

Jemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro poTodddekra.

Cseronmog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4aCTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormnomieHue
(GOTOHOB MpHU TEpexojie¢ aToMa C OJIHOIO YPOBHsS SHEPruu Ha Jpyroi. Bujsl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactul. Bonusl ne bpoisis. KopnyckynsipHO-BOITHOBOM
TyaJIA3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmronenue nuHe4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHS sApa. OTKpbITHE
panuoaktuBHOCTH.  OmbiThl  Pedepdopaa mo  ompegeneHuro  cocTaBa
paauoakTUBHOrO u3nydyeHus. CBolicTBa anbda-, Oera-, ramMmma-u3JIy4deHHUs.
Binsinue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA M HeWTpoHa. HykmonHast monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otormsr.

Anbda-pacnaa. ODNEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusl CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 s1€p.

Anepusiii peaktop. Tepmosnmepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTHYECKHUE ACTIEKTHI IE€PHOU SHEPTETHKHU.

DneMeHTapHbIe YaCcTULBI. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHNS U PETUCTPALIUN AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIE B3aUMOIEHCTBUS. ENMMHCTBO (hr3nuecKkoil KapTUHBI MUPA.

TexHHuecKkre ycTpOiCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHslii peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre TpeKoB YacTull (110 TOTOBBIM (oTOrpadusiM).

Pa3znen 8. DiaeMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BuTHUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3BénmHoro neba. Co3Be3gusi, spKHMe 3BE3MBI, IUIAHETHI, MX BHJIMMOC
NIBHOKEHUE.

ConHeuHas cucTema.

Connine. ConHeuHast akTHMBHOCTh. McTounuk sHeprur CoyHIA W 3BE3M.
3BE31bI, X OCHOBHBIE XapaKTEPHUCTUKHU. JluarpaMma «CHEKTpaIbHBIM KiacC —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUIS 3BE3]l TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpeHHee CTpoeHue



3B€311. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKAEHUHU U 3BoMounu ConHua u
3BE31. OTAaIlbl )KU3HHU 3BE3 .

Mnineunsiii [lyte — nama I'anaktuka. Ilonoxkenne u nBmxenue CoaHLA B
INamaktuke. Tunsl raakTuk. PaguoranakTuku U kBasapbl. UEpHBIE IBIPBI B sapax
TaJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabumroneHuss HeBOOPYXEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NOPUIOKEHUHN ISl ONpeeeHUsl MOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbIE co3Be31us1 CEBEPHOIO MONTYLIAPHS U SIPKUE 3BE3/BIL.

Habnronenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O0o01aroiee NOBTOpPeHNeE

Ponp ¢u3ukm u acTpoOHOMHHM B HKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM c(hepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HOH KapTHHE MHpA, poJib (U3HUUECKON TEOPUHU
B (OPMHUpPOBAaHUM IMpPENCTaBICHUM O (U3NYECKOM KapTUHE MHUpPA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIEHUN O PUPOIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
Y4ETOM COJEPIKATENbHBIX MEXKIPEIMETHBIX CBA3CH C KypCaMH MaTE€MAaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJIEHME, Hay4dHbI (hakT, runoresa, (pusmyeckas BEIMUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMBl YPAaBHEHHM, TPUTOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX NPOEKIMM Ha OCU KOOPAMHAT, CJIOXEHUE BEKTOPOB,
OPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIMM, NpPU3HAKH MOA00US TPEYroJbHHUKOB,
ornpeJieNIeHne MIoNaau IIOCKUX GUryp u oobéma Tel.

Buonocus: »nekrpuyeckue SBIEHUS B JKUBON MNpUPOAE, KoieOaTesbHbIE
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NIPUPOAE, NCHUCTBUE
paguanvy Ha )KABbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
T€N, MEXaHU3Mbl O0Opa30BAHMS KPUCTAUIMUECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaJms3.



l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3aJeKd MAarHUTHBIX Py,
(oTOChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHI.

Texnonocusi: JMHUAW JJEKTpoOIepenad, TeHepaTop MEpPEeMEHHOro TOKa,
AJIEKTPOJBUTraTENb, WHAYKLIMOHHAS I€4Yb, pajgap, paavuoONpHEMHHK, TEJIEBHU30pP,
anTteHHa, teinedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpPETHEro OOIIEro
oOpa3zoBaHus (0a30BbIii YPOBEHB) AOJAKHO OOECIEUUTHh JTIOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YIbTAThl OCBOCHUSI yueOHOro npeamera «Ou3ukKay A0JKHbI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH MO3UIIMECH JHWYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOT'O
OMbITa U OMbITA AEATEIBHOCTU B MPOLIECCE peaiv3allii OCHOBHBIX HaIpaBICHUI
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O 4JIeHA POCCUICKOTO OOIIEeCTBA;

NPUHITHE  TPAJAWIMOHHBIX  OOIIEYENIOBEUECKHX T'YMAHUCTUYECKUX M
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECax TIpa)KJaHCKOIro
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHOM OpPraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JAESTENBHOCTH;

2) N1aTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU VJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0O M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYACh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIEro;

4) 3CcTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil HayKe;



5) Tpya0BOIro BOCIIUTAHMS:

UHTEpPEC K pa3iMuHbIM cepamM mpoPecCUOHATBbHONU JEATebHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynytiei mpodeccun U peaan30BbIBaTh COOCTBEHHbBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHHIO M caMOO0Opa30BaHUIO B 00JIACTH
(bU3MKH HAa POTSKEHUU BCEU KU3HU;

6) ’K0JIOrH4eCcKOro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJIOTUIECKUX TPOOIIeM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JIEMCTBUI B OKPY>KAIOIIIEH Cpe/le Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOIO pa3BUTHSI YETIOBEUECTBA;

pacliMpeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DU3HUKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECCKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOUH JIeATEeIbHOCTH, TOTOBHOCTh B MPOIECCE
u3ydeHuss (QU3UMKH ~ OCYIIECTBJISITh  MPOCKTHYIO M HCCIEAOBATEIhCKYIO
NEeATEeTbHOCTh MHANBUIYAIHHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISITh LEIU JEATEIBbHOCTH, 3a/1aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTIKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM M TPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLIEHUBATh PUCKU MOCJIEACTBUIN JEATEIbHOCTH;
KOOPJAMHUPOBATh M  BBIIOJIHATH pabOTy B  YCIOBHUAX  pPEaIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TPOOIEM.
Ba3oBble ucciiegoBarejabcKe 1eMCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEW, KIIKOYEBBIMU IOHATUSMH U METOJAMHU
(u3nUeCKOl HAyKU;



BJIa/IeTh HaBBIKAMH Y4eOHO-HUCCIIEI0BATEIbCKON U MPOEKTHOU AESITEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOMCKY
METOJIOB pElIeHUs 3aJay (PU3MUYECKOro COJEpKaHHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B IMO3HAHUS;

BJIAJAECTh BHUJIAMH JEATEIBHOCTH 110 IIOJIYYEHUIO HOBOI'O 3HAHHUS, €ro
UHTEpPIpETAlUY, NpeoOpa3OBAHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyalu3UpoBaTh 3ajaauy,
BBIIBUTATh TUIIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl IS J10Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh IONYYEHHbIE B XOJ€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOM
JESITENIbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIECHUBATh NPUOOPETEHHBIHN OIBIT;

YMETh [EPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTMHAIIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEILICHUS.

Pabora ¢ nngopmanueii:

BJa/IETh HABBIKAMM IOJyYEHUS MHPOpMALUU (PU3NYECKOr0 COJEpIKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAaMOCTOSTEIBHO OCYIIECTBIISITh IIOHCK, aHAJM3,
CHUCTEMAaTH3AlMI0 U WHTEPIpETalni0 WHGOPMALMU Pa3INYHBIX BHIOB U (OpM
IpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIOJIb30BaTh  CPEACTBA MH(MOPMAIMOHHBIX M  KOMMYHHKAlMOHHBIX
TE€XHOJIOTUW B PEUICHWU KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHUKH, TEXHUKH O€3011acHOCTH,
TUTUEHBI, PECYpCcOCOEpEeKEeHMs, IpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH()OPMAIIMOHHOM 0€30IMacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOr'0 COAEpPKAHUSA B Pa3IU4HbIX (opMarax cC
yu€TOM Ha3HauY€HUs UH(OpPMAIMK U LEIEBON ayAUTOPUH, BbIOMpPas ONTUMAIIbHYIO
(dopMmy mpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBHS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH JCATEIHLHOCTH;
pacmo3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CHUTyalldd W CMsT4YaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX JIEUCTBHM C Yy4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NpUHUMATh 1EIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTHIKEHHUIO: COCTABJIATH IUIAH JCHUCTBHM,
pacnpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXKIAaTh pPE3yIbTaThl
COBMECTHOI paboThI;

OIICHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHUMKA KOMAaHIbl B
001t pe3ysbTat Mo pa3padOTaHHBIM KPUTEPUSIM;

peaaraTb HOBBIE MPOEKTHI, OLCHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYAIIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJbHbIE yueOHbIe TeiicTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENFHOCTh B 00JacTH
GU3NKM W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHHUS PACUYETHBIX M KaueCTBEHHBIX
3aj1ad, MJIaH BHIMIOJIHEHUS MPAKTUIECKONW paObOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOuYTeHUH;

JeaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 001acTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIIbTATOB IIEIISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENbHON  pedrexkcun  Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, HMX pE3YyJIbTaTOB U
OCHOBaHUIA;

UCTIONB30BaTh MPUEMBI pediekcun sl OLIEHKH CUTYaIluH, BHIOOpA BEPHOTO
peleHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS TO WX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBI JPYTHMX TIPU aHAW3e pPe3yIbTaTOB
JeSITENTbHOCTH;

NPUHUMATH ce0sl, TOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

IpU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIMOKH.

B mpornecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHA CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarolmuxcs
COBEPIICHCTBYETCS AYMOIIMOHATBHEIH WHTEJUICKT, IperoIaratnui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTIOCOOHOCTh TOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATLHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOIIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IIeNTH U
yCcrexy, ONTUMHU3M, WHUIIUATUBHOCTb, YMEHHE JICHCTBOBATh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYruX, YYUTBIBATH €ro TMPH OCYIIECTBIECHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIBTATBI

K konny obyuenus B 10 kjacce mpeaMeTHble pe3ynibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPAX POIb W MeCTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU JIESTEIIbHOCTH JIHOIEU;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3UUECKUX MOJIENeH:
MaTtepualabHasi TOUKa, HHEpIUaIbHasl cUcTeMa OTCuéTa, aOCOMOTHO TBEPIOE TEJIO,
UJICAUTbHBIN T'a3, MOJAEIU CTPOCHUSA Ia30B, KUAKOCTEW U TBEPHABIX TEJI, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] MpU PeIeHUH PU3NYECKUX 3a]1ay;

pacmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJ€HHE TeJ, JBI)KEHHE 10 OKPY>KHOCTHU, HWHEpLHUS,
B3auMojieicTBUE Tel, Tuddy3us, OpOyHOBCKOE IBWKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBECHUE, UCIApEHHUE, KOHAEHCAlUs, TUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIIECHNE JABICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBSI3b MEXKIY MapaMeTpaMu COCTOSIHMA Ta3a B H30IpolEeccax,
AIEKTpU3alus TeJ, B3aUMOACHCTBHE 3apsI0B;

ONKCHIBATh MEXAHMYECKOE JIBIDKCHUE, WCIONB3Ys (DU3UUECKHE BEIUYUHBI:
KOOpAWHATA, IIyTh, IEPEMENICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIbC T€Ja, KUHETUYECKAs] DHEPIHs, MOTEHUUAJIbHAs JHEPTUsl, MEXaHUYECKas
pabora, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWU TPABWIBHO TPAKTOBATH
(bu3HUeCKNii CMBICT HCIOIB3YyEeMbIX BEIMYMH, WX OOO3HAYCHHS W €IUHUIIBI,
HAaXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUHUHY C APYTUMU
BEJINYMHAMU;

OMKUCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUSA,
UCTIONBb3Yya (U3MYECKUE BEJIMYMHBL: JaBJICEHUE Ta3a, TeMmIepaTrypa, CpeaHss
KUHETUYECKAs] YHEPTUSI XAOTUUYECKOTO JBW)KEHHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIsI J3HEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENs; TMPU OIMHMCAHHUH
NpaBUJILHO TPakTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEIMYMUH, HX
0o0O03Ha4YeHUsT U CIUHUIBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOIINE JaHHYIO
(Gbu3MUECKyI0 BEIMUMHY C IPYTUMHU BEIMYHUHAM;

OMUCHIBATh U3YUEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONIBb3YsS (PU3NYECKUE BETUYMHBI: DJICKTPHUCCKHUN 3apsi,
3JIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJsA, NOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB;
Opy ONUCAHUM TPABWIBHO TPAaKTOBAaTh (PUIWYECKUN CMBICT HCHOJIb3YyEMbIX
BEIMYMH, WX OOO3HAUCHUS W €IWHUIIBI; YKAa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3NYECKYIO BEIMUHUHY C IPYTUMH BEIUUUHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIONB3Ys (PU3nyecKue
3aKOHBI U IIPUHIHUIBIL: 3aKOH BceMupHOro tsarorenusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
OPUHIUI CYNEPIO3UIMA CHWJI, TPUHIIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypou, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHSI
BJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
bOopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIIBI JIGHCTBUS ~ MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3innyaTh YCIOBUS MX OE30MaCHOTO HCIOIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBITIOJIHATD JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU H
IPOLIECCOB C HCMOIb30BAaHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHl, MpPH 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OIBIT H
(GopMyIupOBaTh BBIBOJIBI;

OCYILIECTBIISATh MPSAMbIE U KOCBEHHbIEC U3MEpPEHUsl GU3NUECKUX BETUUHH, TPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCOO M3MEPEHHsS W HUCIOIb30BaTh M3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MUECKMMH  BEJIWYMHAMH  C
UCTIOIB30BAaHUEM TMPSIMBIX HU3MEPEHUM, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcupoBaTh pe3yabTaThl MOMYUYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYHH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOJBI IO pe3yjIbTaTaM UCCIEI0BAHNUS,

coOJII01aTh MpaBuiia 0E€30MaCHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAHUIN B
paMKax ydeOHOro »SKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOH M MPOEKTHOU
JESITENFHOCTA C HCIOIB30BaHWEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py1I0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIo,
UCTIONB3Ys (PU3MYECKUE 3aKOHBI U MIPHUHIINIIBI, HA OCHOBE aHaJW3a YCIOBUA 3aa9u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIIACIATh (PU3NUYECKHE BEIMYMHBI U (HOPMYIIbI,
HEOOXOoAMMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaYEHUS! GPU3NUECKOM BETUUHHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPANBATh JJOTUYECKH HEPOTHBOPEUUBYIO
[EMOYKY PACCY)KIEHUH C OMOpOil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue sIBICHUS;

UCTOJB30BaTh  MPH  pEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-NOMYJISpHOM MH(OpMAlUU, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOIyYaeMyr0 HH(OpMAITHIO;

NPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTH MPH OOpalIeHUH ¢ MPUOOpaMH U TEXHUYECKUMU
YCTPOWMCTBAMHU, ISl COXPAHEHUS 3/I0POBBS U COOIOJICHUS HOPM IKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOIIEH CPELE;



paboTaTh B TpYIIe C BBHINOJHEHUEM PAa3JIUYHBIX COIUAILHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, pPalUOHATBHO pacHpeAcssiTh O0S3aHHOCTH U
IUIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOI IPOOJIEMBI.

K konmy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TIpUMEpax poyib U MeCTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B DPA3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B IMPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LIEIIOCTHOCTh U E€OUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3UYECKUX MOJENeil:
TOYEYHBIN JIEKTPUUECKUMN 3apsJl, Jyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SIJCPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO Sipa TMpH PEHIeHUH (PU3UIECKUX
3aaad;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JAECHUCTBUS TOKA, B3aUMOACHCTBHUE
MAarHuTOB, DJIGKTPOMArHUTHAasi WHAYKIUSA, JEUCTBHE MArHUTHOI'O TIOJSI Ha
NPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsill, SJEKTPOMArHUTHBIE KoyeOaHUsd U
BOJIHBI, TPSMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)KE€HUE, MPEIOMIICHUE,
untepdepeHnus, audppakiuuss ¢ OOJsSpU3alUs CBeTa, JIUCIEPCHsl CBETa,
dotoanekTpuueckuii 3pdext (poroaddekT), cBeToBOE NaBIEeHNE, BOSHUKHOBEHUE
JMHEHYATOro CHEeKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMUCHIBATh W3yYCHHBIC CBOMCTBA BEIIECCTBA (AJIEKTPUUYECKUE, MATrHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  pa3IMYHBIX  Ccped) |
AJIEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), HCIOJIb3Ys (PU3NYECKHUE BEITUYMHBIL:
BJIEKTPUYECKUN 3apsiji, CHJIA TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJABIKYIAsl Cujia, paboTa TOKa,
WMHAYKLIWAST MarHUTHOro moisi, cwia Awmmepa, cwia JlopeHna, MHAYKTHUBHOCTH
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOrO IMOJEH, MEPHOJ M YacToTa
KojeOaHuiW B KOJeOATENbHOM KOHTYpe, 3apsii W cuila TOKa B IMpoIecce
FapMOHUYECKHUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CHUjia JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3NUECKUU
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HAUYCHHs] W EIUHHIIBI, YKa3bIBaTh
GbopMynBl, CBS3BIBAIONINE JAHHYIO (U3WUYECKYI0 BEIMYHMHY C JIPYTUMH
BEIIMYHMHAMU;

OMHUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS U TPOIECCHl, HCIOIb3YS
¢dbuznyueckre BEIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



94acToTa CBETa, SHEPTHs U UMITYJIbC (POTOHA, IEPUO/ TOTypaciaaa, SHEPrus CBSI3U
aTOMHBIX SI7I€p, MNpPU OINUCAHUU MPABUIBHO TPAKTOBaTh (PUINUECKUA CMBICT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M EIWHHULbI, YKa3bIBaTb (POPMYIIbI,
CBSA3BIBAIONIME JIaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYHMHAMU,
BBIUUCIISITH 3HAU€HUE (PU3NUECKON BEJTMYMHBI;

AHAIM3UPOBATH (PU3UYECKHUE MPOLIECCHl U SIBJIECHUS, UCIONIBb3Ys (Pu3nyeckue
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapajuieIbHOr O
COCIMHEHUS IPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3ak0H 3IEKTPOMarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHENHOr0 PACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEeNHAa ansa Qororddekra,
3aKOH COXPAHEHHS] DHEPTUH, 3aKOH COXPAHEHMsS] MMITYJIbCA, 3aKOH COXPaHEHUs
JIEKTPUYECKOI0 3apsJa, 3aKOH COXPAHEHMsI MacCOBOI'O YMCIA, IOCTYJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTIpEENSITh HAMIpaBJICHUE BEKTOPA UHIYKIMA MAarHUTHOTO TOJISl POBOHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATH M300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAaHUIO (PU3UYECKUX SBJICHUN U
IPOLIECCOB C HMCIOJBb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: MPU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTr0 O0OpYyI0BaHMS, MPOBOJIUTH OIBIT U
(GopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUsT GU3NUECKUX BETUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHbBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBHUCHUMOCTH (PM3MYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHHIl: MPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCUPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

coOoaTh npaBuia 0€30MacHOrO TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM U IMPOEKTHOU
JIESTENbHOCTA C MCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemars pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3NYECKOH MOJEIbIO,
UCIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIW3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (HOPMYIIbI,



HEOOXOoANMBIE ISl €€ pelleHusi, MPOBOAUTH PAcuéThl M OLIEHHWBATH PEATbHOCTH
NOJy4EHHOI'0 3HAY€HUsI PU3NYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3HYCeCKHE SIBICHNUS,

UCIOJIb30BaTh ~ MpPU  pPEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU
U TIpeJICTaBlieHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIUHY, TTOIYyICHHONU U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIy4aeMyr0 HH(HOPMAIIHIO;

OOBSCHATh TMPUHLUNBI JEUCTBUS MaIllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MMACHOT0 KCIOJNIb30BAHUS B MOBCEIHEBHON
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHUpa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul o0ecriedeHusi 0€30MaCHOCTH MPU OOpalleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS M COOJIIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CPEAE;

paboTath B TpYIIe C BBHIIOJHEHWEM PAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TIpyHmbl, PAUUMOHAIBHO paclpeeisTh OOA3aHHOCTH H
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJI€KBAaTHO OLIEHUBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB I'PYIINBI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrtpoasnbie | IlpakTnueckue (mupp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. PUZUKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
1.1 du3uKa U METOABI HAYYHOI'O O3HAHUS 2 bubmorexa OK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Junamuxa 7 bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 bubamorexa [OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOM 9 | bubnnoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
2 1 1
3 OCHOBEI TEpMOAHHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIECTBA. 5 bubnunoreka [IOK
. ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznea 4. JIEKTPOANHAMUKA

4.1 DIIEeKTpOCTaTUKA 10 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
49 IlocTostHHBIN 3eKTpUYECKU TOK. TOKH B 12 bubnnoreka [IOK
' pa3IuYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IIpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarunuTtHOe noje. DIeKTpOMarHuTHas 1 | 3 bu6nunoreka [IOK
' WHIYKLAS https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4eCcKHe U AIEKTPOMarHuTHbIE 9 1 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3J1€KTPOMarHUTHbHIE 5 | bubnmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ornrrka 10 3 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICITHATTBHOM TEOPHH 4 | bu6nmnoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 4
Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITHUKHA 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bubmuorexa [IOK
5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOPU3UKHI 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3zpen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0maroriee MOBTOPEHUE 4 Bubmmorera [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







HNOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero U3ydeHusi | o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
®u3nka — HayKa O IPUPOJIE.
1 Hayunsie MGT(}),K bl HO:I:H;)HI/IH 1 bubamorexa HOK
4 A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u MmecTo puszuku B

) (GbopMHUpPOBaHUH COBPEMEHHOMN | bubnmnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOIeH
MexaHuueckoe ABUKEHUE.

3 OTHOCHTEIPHOCTh MEXaHHIECKOTO | bubmuorexa [IOK
newxeHus. [lepemenienne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpPHOE IPAMONIMHENHOE | bubnnorexa [IOK
JIBW)KCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE | bu6mmoreka [IOK
JBHKCHHEC https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majieHne. Y CKopeHue | bubmuoreka [IOK
C¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHKEHUE.

7 I[EI/DKCHI/IG MaTepHaIbHON TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 [Tpunuun otHOcUTENBbHOCTH ["anuies. 1 bubnuorexa [IOK




HuepunanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [lpunuun

bubnuorexa [IOK

9 cynepno3uiuu cui. Bropoii 3akox
yrep H p . https://m.edsoo.ru/ff0c3be8
HbroToHa nist MatepuaabHON TOUKH

10 Tpetuit 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMUPHOTO TsaroTenus. Cua

bubnunorexa LIOK
11 TskecTu. IlepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOpOCTh

2 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenusi. KoadummenT tpenus.

P b P bubmuorexa [IOK
13 Cuna conpoTuBiIeHYs IPU IBUKEHUU
https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WJIU ra3e
[locTynarensHOE U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. but6mmoreka [IOK
MowmeHT cunbl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Hmiynbsc MaTepraIbHON TOYKH,

15 CHCTEMBbI MAaTEPUAIIBHBIX TOYEK. bu6muoteka [IOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE JBUXKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprusi MaTepuanibHON bubnnoreka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHMHETHYECKOW SHEpruu

17 [ToTeHumanbHas sHEprusl. bu6nmorexa LIOK




[ToTeHumanbpHast SHEPTUS YIIPYTO
nehOpMUPOBAHHON TPYKUHBI.
[ToreHnmanpHast SHEPTHS TeNa BOIU3N
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIE M HETIOTCHIIMABLHBIC
cuibl. CBs3b pabOTHI
HCMIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MEXaHNYECKOU OHEPruu CUCTEMBI TCII.
3aK0OH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c¢

19

JlabopaTtopHnas pabota
«MccnenoBanue cBsA3M pabOThI CUIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJIa Ha IPUMEPE PaCTIKCHHS
PE3UHOBOTO KI'yTa

20

KoHnTtponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopun. bpoyHOBCKOE
neuxenue. JAudpoysus

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JABUKEHHUS U
B3aHMMOJICMCTBHS YaCTHUI] BEIECTBRA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEH
W TBEPJBIX TEI

23

Macca monekyn. Konunuectso
Beuectra. [loctostnHas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa
u e€ uzmepenue. [llkana Temneparyp




Lenbcus

HNneanpueni raz B MKT. OcHOBHOE

bubnunorexa LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mmepa
26 CpelHEe KNHETUYECKOM dHEPIUuun bubnuorexa [IOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3akoH [lanbroHa. ['a30BbIE 3aKOHBI
JlaGopatopHas pabota
)3 «MccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpaMyu COCTOSHHUS
pa3peKEHHOr 0 Ta3a
29 M3omporeccel B HI€aIBHOM I'a3e U UX bubnnorexa [IOK
rpaduueckoe mpeacTaBieHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoOrI e€ n3menenus. Konuuectso bu6mmoteka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOIO HJI€AIBHOIO
rasza
31 Bupel reruionepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TemoTsl mpu bubmorexa OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHbIi mpoiece
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bu6nuorexa [IOK
MPUMEHEHHE K U30IIpoIrieccaM https://m.edsoo.ru/ff0cSefc
34 HeobpatumocTs mporieccoB B bu6nmmorexa LIOK




npupone. Bropoii 3akoH
TEPMOJUHAMUKI

https://m.edsoo.ru/ff0c6230

[Tpunumn aevicteus u KIIJI TernmoBoi

bubmuorexa [IOK

35
MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapuo u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOITIEMBI
TEIJIOPHEPTEeTUKH
18 O6o6maromuii ypok «MomnekysipHast bu6moteka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paboTa mo teme
bu6mmoreka [IOK
39 «MonekymnsapHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bubnnorexa [IOK
Ncnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS
41 BJIAJKHOCTH BO31yXxa. HacelleHHbII bubamorexa [HOK
AYRE. TACHI https://m.edsoo.ny/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
4 amop(HbIe Tena. AHU30TPOIHS bubnmoreka [JOK
CBOWCTB KpHCTaLIoB. Kuakue https://m.edsoo.ru/ffOc65f0
Kkpuctauibl. COBpeMEHHbIE MaTEepHaIbl
[InaBnenue M KpUCTATIIA3AIIHSL.
butmmoreka [IOK
43 VenapHas TEIUI0Ta IJIABICHUA.
https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6mmoreka LIOK
44 YpaBHEeHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tei. DNeKTPUIECKUN bubnuorexa [IOK

3apsn. JIBa BUA DJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apAaa0B

IIpoBOTHUKH, TUATEKTPUKH U

bu6mmoreka [IOK
46 MOJIYITPOBOTHUKH. 3aKOH COXPaHECHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumonelictue 3apsaa0B. 3aKOH
. . bubmuorexa [IOK
47 Kynona. To4euHblil 2JIeKTpUYECKUI
https://m.edsoo.ru/ffOc6eced
3aps
Hanpssk€HHOCTB 3JIEKTPUYECKOTO
43 nosis. [IpuHnun cynepnosunuu bubnnorexa [IOK
AJIEKTPUYECKUX Nojel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun anexkTpocTaTHuecKkoro
bubnunorexa LIOK
49 nons. [lorenuuman. Paznocts
https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
IIpOBOJTHUKY U TUAJIEKTPUKH B
but6mmoreka [IOK
50 AIIEKTPOCTATUUECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
HusnexTpuueckas MpOHUIIAEMOCTb
bubmuoreka [IOK
51 OnektpoéMkoctb. Konnencaro
P A p https://m.edsoo.ru/ffOc7126
DNEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka LIOK
52 KOHJIEHCATOpa. DHEPTrusl 3aps>KEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
IIpyHIMI NEUCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO

amnmaparta, CTpyHHOI o IpuHTepa.
DneKTpocTaTHUEeCcKas 3alluTa.




3a3emiieHHe AJIEKTPOIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conpotusnenue. 3akon Oma st
ydacTKa Lenu

56

[TocnenoBarensHOE, MapaeabHOE,
CMEIIaHHOE COEeTUHEHUE
npoBoJHUKOB. JlaboparopHas paboTa
«M3ydyeHne cMeIaHHOro COeTUHEHUS
PE3UCTOPOBY

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIIHOCTE JIEKTPUUECKOTO
Toka. 3akoH J[xoyns-Jlenua

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)
aneKkTpudecko uenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenune DJIC ucTouHrka TokKa u
€ro BHYTPEHHET0 CONPOTUBIICHUSI

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAS MMPOBOJIMUMOCTH TBEPIBIX
METaJUIOB. 3aBHCHMOCTD
COHpOTI/IBJ'IeHI/IfI MECTAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUYECKUI TOK B BAKyyMe.
CBolcTBa 2JIEKTPOHHBIX MyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U

IpUMecHas MpoBoAUMOCTh. CBoMCTBa
p—n-nepexona. IlonynpoBogHuKoBbIE
IPUOOPHI

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc84ae




DNeKTpU4eCKUi TOK B pacTBOpax 1

& pacriaBax JISKTPOJIMTOB. | bubnmnoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ffO0c82ba
DneKkTpoau3
DJIEKTPUUECKUI TOK B ra3ax.

63 CamMocToATenbHBIN U | bubmmorexa LIOK
HECAMOCTOSITEIBHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
ITnazma
DnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnorexa [IOK
npuMeHeHue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ffO0c86fc
06e30macHOCTH

65 O06o0maromuii ypok | bu6muoreka LIOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN ! bubnmnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX CpeAaxX»

67 Pesepsubiii ypok. KonTponbsHas | bubnuoreka [IOK
pabora 1o Teme "DIeKTpoIuHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6001aromui ypok | bubnnoreka [JOK
o TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

KosnuyecrBo yacos DJIeKTPOHHbBIE
[
Jlj;ﬂ Tema ypora Bcero Kontposupie | Mpakreckue i[:;:eﬂl/lﬂ :g[?;gzz?:enbﬂme
padoThI padoThI pecypebi
[TocTostHHBIE MAarHUTHI U UX
B3anMOJIeiicTBHE. MarHuTHOE TToJIe. | bubmuorexa [IOK
BexTop MarHuTHON MHAYKIMU. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHON UHIAYKLIHH
MarsuTHO€ noJje IPOBOJHUKA C
TokoM. OnbIT Opcrena. | bu6nmnoreka [IOK
B3anmMopencTere MpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue | | bubmmorexa [LIOK
MArHUTHOTO MOJS KaTYIIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amrepa.
JIaGopartopHas paboTa 1 | bubmmorexa [IOK
«HMccnenoBanue aenicTBUS https://m.edsoo.ru/ff0c9acO
ITOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleficTBME MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3aPSKECHHYIO YaCTHILY. | bubmmoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarHuTHas HHAYKLIMA. [loTok
BEKTOpa MarHuTHOM uHaykuuu. I1C 1

HHAYKIHU. 3akoH BHCKTpOMaFHHTHOﬁ




unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
SHQKTpOMaFHHTHOﬁ HHIAYKIIUU»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHHE
camonHaykiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMAarHUTBI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1€Yb

10

11

O6o6maromuit ypok «MarHuTHoe
noJje. DJIeKTPOMarHUTHAS HHIYKIIHS
KonTponbhas pabora o teme
«MarsutHoe 1noJe.
DeKTpOMarHuTHasT HHIYKLUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOJHBIE MEXaHHYECKHE
KoseOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHNE
rapMOHUYECKHX KOJIeOaHU.
I[peBpaenue sHepruu

bubmuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCUMOCTU
Meprojia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACCHI TPy3a»

14

Koneb6arenpHbiit koHTYp. CBOOOHBIC

bubmuotexa [IOK
https://m.edsoo.ru/ff0cb820




JJICKTPOMArHUTHBIC KoJIe0aHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAariMTHBIMHA KOJICOAHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B UICATIBHOM
Kos1e0aTeIbHOM KOHTYpE

bubmuorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIC
MexaHu4eckue koyebanus. Pe3onanc.
BbIHYXI€HHbBIE 2JIEKTPOMarHUTHBIE
KoseOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHycOUaIbHBII
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYJHOE U
JIEUCTBYIONIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

bubmuorexa [IOK
https://m.edsoo.ru/ffO0cbd34

18

Tpaucdopmarop. [IpousBonactso,
nepeaaya v norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa IEPEMEHHOr0 TOKa,
JIMHUM dJIeKTponepenay

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTMYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncrnonb3oBanus
IJIEKTPOIHEPIUH B IOBCEIHEBHOM
KU3ZHU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6muoreka [IOK

21
pacnpocTpaHeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie ¥ MPOAOIBLHBIE BOJHBI
2 3ByK. CKOpOCTHh 3ByKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMarHuTHBIE BOJHBI, UX
. bu6nmoreka [IOK
23 cBoiicTBa U ckopocTk. [Ikama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 TeneBuaeHUs. Pa3Butue cpencTs
cBa3u. Paguonokanus
)5 Konrponsnas padora «Konebanus u bu6nmorexa [IOK
BOJIHBID» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHEHOE pacpoCcTpaHEHHE
2% CBETa B OJHOPOJIHOM CpeLE. bu6nuoreka [IOK
Toueunsblii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
but6mmoreka [IOK
27 oTtpaxkeHus ceeta. [loctpoeHnue
. https://m.edsoo.ru/ffOcd4e0
N300paKeHU B IIJIOCKOM 3epKajie
IIpenomnenue csera. [lonHoe
)3 BHYTpeHHee oTpaxkeHue. llpenenpHblit bubmmoreka [IOK
YIOJI OJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepenue bu6mmorexa [IOK
MoKa3aTellsl IPEJIOMIIEHUS CTEKIA) https://m.edsoo.ru/ffOcd67a
30 JIun3el. [locTpoenune n3o00pakeHuii B bubmuorexa [JOK




nuH3e. Dopmyrna TOHKOM TUH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHast pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceeta. CIOXKHBIN COCTaB
1 6enoro cseta. L{get. JlTabopaTopHas
pabora «Habmronenue aucnepcuu
CBETa»
1 WNnTepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MprOOPHI U YCTPOMCTBA U
yCIJIOBUS UX 0€30IacCHOr0 MPUMEHEHUs
['panuIBl TPUMEHUMOCTH
36 KJIAaCCUYECKON MexaHuKu. [locTynarsl bubmuorexa [JOK
CIIeLIMaIbHOM TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
bubmuorexa [IOK
37 3ameneHe BpEMEHHU U COKpallleHue
https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHeprus U UMMYJIbC PEISITUBUCTCKOM
. but6mmoreka [IOK
38 yacTullbl. CBA3b MAacChl C SHEPTUEHN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUSI TIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [IOK
39 OcCHOBBI CIELIMATIBHOW TEOPUU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6£0




®oronsl. ®opmyina [Inanka. Dneprus

bubmuoreka [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Eu6 [IOK
HOJIMOTCKA
41 oroaddexra. O A.T.
pororpext TR https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gportorddekra. YpaBHeHue
. . bubmuotexa [JOK
42 OitamreliHa 1715 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotospdexra
Jasnenue cBeta. OnbiThel [1. H.
. bubmuotexa [IOK
43 JleOeneBa. XuMu4eckoe IeiicTBUE
https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «DI€MEHTEI bu6mmoreka [IOK
KBAHTOBOM OIITHUKH) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTIBITEI
but6mmoreka [IOK
46 Pezepdopna o paccestHUIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJesIb aTOMa
bubmuorexa [JOK
47 Iloctynatel bopa
TYHAThl BOp https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomieHue poToHOB
i ¢ but6mmoreka [IOK
48 MpY MEepeXojie aToMa C OAHOTO YPOBHS
. https://m.edsoo.ru/ff0dQafa
SHEPTHUH Ha JIpyroil. Buasl criekTpoB
BoanoBrle cBoiicTBa yacTuil. BoaHBI
. bubmuorexa [IOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OMBITHI
Pesepdopna o omnpeneneHuro cocraBa
PalIMOaKTUBHOI'O U3JIYYEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3nydeHus. Biousinue
PaIMOaKTUBHOCTH Ha KHBBIC
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansha-pacna.
DNIEKTPOHHBIN U MMO3UTPOHHBINA OeTa-
pacnan. I'aMma-n3nydeHue

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbIi
peakTtop. [IpobGiiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE ACTIEKThI AEPHON
SHEPreTUKHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpoHa. MeTo/bl HaOMIOIeHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®yHnaMeHTaabHbIe
B3auMozencTeud. EquncTeo
(bu3n4ecKoi KapTUHBI MUPay

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro He6a. Co3Besnus,
SIpPKUE 3BE3/IbI, TTIAHETHI, UX BUIUMOE
nerkenne. ConHeyHas cUCTeMa

56

Comnnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sueprun CosHiia v 3BE3]1




57

3BE3/b1, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
nocJieJoBaTeIbHOCTH. BHyTpeHHEee
ctpoenue 38&311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBoonu CoJHIIA U 3BE3]

58

Mneunslii [IyTe — Hama ['anakTuka.
[Tonoxxenune u npuxenue CosHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnydenue.
MeraranakTuka

60

61

Heperennsle npo0aeMbl aCTPOHOMUU

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID)

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeloBeKa

63

O606mmaromuii ypok. Poib u mecto
(U3HKHU B aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

64

O606mmaromuii ypok. Ponb
¢busnveckoit Teopuu B HoOpMUPOBAHHH
npeACTaBICHHUN O (GU3HUCCKOI
KapTUHE MHpa




O606maromuit ypok. Mecto
(hU3UYEeCKON KapTUHBI MHPa B 00IIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE
66 PesepBHbIii ypok. MarautHoe mnoie. |
DNeKTpOMarHuTHasi MUHAYKIIUS
Peseprubriit ypok. Ontuka. OCHOBBI
67 CIeUAIILHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.
bu6mmoreka [IOK
68 DJIeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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