MUHHUCTEPCTBO IMPOCBEMIEHUS POCCUMCKOM ®EJEPALIMUA
MHuHHCTEpPCTBO NPOCBELIEHHS H BOCITHTAHHUSA YJ/IbSIHOBCKOMH 00/1aCTH
Aamunuctpauus MO "PaaumeBckuii paiion"

MBOY "Paaumesckas CII Ne2 um.A.H.Pagumena'"

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoautens [LHIMO 3amecTutens qupektopa no  upexrop MBOY
@/ VBP " "PagumieBckas CILI Ne2 um.
/ 3. B. BoakoBa @%V
[TpoTokon Nel ot «28» 08 2023 71. B, Bosiinvni
5 ITpotokon Nel ot «28» 08 2023

i

PABOYAS NTPOI'PAMMA
(ID 706321)
yuyebHoro npeamera «®u3uka. bazoBbii ypoBeHb»

quist obyyvarommxcs 10-11 knaccos

p. n. Pagumeso 2023



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no usuke 6a30BOT0 ypOBHS HA YPOBHE CPEHEr0 O0IIero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIO)KEHH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, mnpeactaBieHHbIx B ®I'OC COO, a Takxke ¢ y4y€Tom
dbenepanpHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIEHIMH MPErnofaBaHus yueOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanue mporpaMMmbl o (PU3MKE HAIMpaBIeHO Ha (GOPMUPOBAHHE €CTECTBEHHO-
HAay4yHOW KapTwHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO TIoaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBaHusiM GI'OC COO k miiaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM OOyYeHMs, a TaKkKe YYUTHIBAET HEO0OXOJAUMOCTh
peai3aliid MEXIPEAMETHBIX CBA3e (U3MKKM C €CTECTBEHHO-HAYyUYHBIMH Y4eOHBIMU
npeaMeTamMu. B Heill ompenensioTrcs OCHOBHBIE LIENIM HM3ydeHHs (U3UMKA Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs, IJIAHUPYEMbIE PE3YyJbTaTbl OCBOCHMSI Kypca (DU3HKH:
JUYHOCTHBIE, METANPEIMETHBIE, PEMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B TOM

YyCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

e cozepkaHue yuyeOHoro npeamera «Pusnka» 1mo rojgaM o0ydeHusl.

du3nuka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIMAs B KAa4ECTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBI BKJaJ B CUCTEMY 3HaHHA 00
okpyxatomieM mupe. [IIkoapHbI Kypc PU3HKN — CHCTEMOOOPAa3yIOIIHA 1JI11 €CTECTBEHHO-
HAay4HBIX YYE€OHBIX TMPEAMETOB, MOCKOJBbKY (DHU3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH, Ouonoruen, ¢usznueckoin reorpadueil u
actpoHomuei. Mcronb3oBanue u akTUBHOE IPUMEHEHNE (PM3MUECKUX 3HAHUN ONpeIemsieT
XapaKkTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMM B cdepe >HEpreTUKU, TPAHCIOPTA,
OCBOEHHUS KOCMOCA, MOJYyYEHUSI HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOWCTBAMU U APYTHUX.
N3yuenne ¢Gu3MKKM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYUHOMU
KapTUHBI MHpa O0ydarmuxcs, B (pOpMUpPOBaAHHUE YMEHUW MPUMEHSTh HAYYHBIA METO]
TTO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUH.

B ocHoBy kypca (u3uKu JUisl YpOBHSI CPETHETO 00IIEro 00pa3oBaHUs MOJIOKEH PST
UJIeN, KOTOPBIE MOKHO PACCMATPUBATh KaK IMMPUHLIMIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual W3 BCEX pas3feioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepuan Kypca QU3NKUH O00bEAMHEH
BOKPYT (pu3nueckux teopuil. BeaymuMm B Kypce siBasieTcs popMupoBaHUE TIPEICTaBICHUIMI
O CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BEIECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanmuzanus npeanojiaraeT — MCIOJIb30BAHHE
T'YMaHUTAPHOTO MOTEHIHANAa (U3HUYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C



pa3BuTMEeM O0IIecCTBa, a TaKke C MHPOBO33PEHUECKHMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusnku mnpenrnosaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUJIOKEHUN M3YyYEHHBIX TEOpPUil U
3aKOHOB.

Hoes sxonocusayuu peannsyercs NMOCPEACTBOM BBEACHHS IJIEMEHTOB COACpKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takke OOCYXJACHHUS MpoOJieM palMoHAIbHOIO
IPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMU  dJIEMEHTaMH Kypca (GU3MKHM Ha YpOBHE CpeaHero oOmiero
oOpa3oBaHMs SBISAIOTCS  (Qu3ndeckue teopun (hopMUpPOBaHHME MPEACTABICHUNA O
CTPYKTypEe TOCTpPOEHHUS (PHU3UYECKOW TEeOpHH, poiau (yHAaMEHTaJIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJIe, I'PAHMUIIAX MPUMEHHUMOCTHU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/ B Kypce (DU3UKHU peallu3yeTcsl MPeXkIe BCEro 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBFHOW JesATeNbHOCTH oOydaromuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO UCHOJIb30BAaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1JaOOPAaTOPHBIX padOT, KOTOpPBIE B IMporpamme 1o Gpu3nke 00beAUHEHBI
B OOILIMI CHMCOK YUEHUUYECKUX MPAKTUYECKUX paboT. BrieneHrue B yKa3aHHOM IepeyHe
7abopaTopHbIX padoT, MPOBOAMMBIX JJsi KOHTPOJS U OIICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOrO MPOIecca MCXOMsl M3 OCOOEHHOCTEH IMIaHHUpPOBAHUS U
ocHauleHus: kabuHera gu3uku. [Ipu 3TOM oOecreunBaeTCsi OBIAJACHUE O0YYarOIUMUCS
YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpmoe BHUMaHue yaemnsieTcss penieHHI0 pacu€THBIX U KauyeCTBEHHBIX 3amad. [Ipu
ATOM IS PacuETHBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCS 3aa4M C sIBHO 3aJlaHHON (pr3mueckoi
MOJIEJIbIO, TO3BOJISIIOIIME TPUMEHSATh HM3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3jiena Kypca, TaK M HUHTETpUpys 3HAHUS U3 pas3HbIX pasnaenos. Jis
KaueCTBEHHBIX 3aJa4 TPHUOPUTETOM SBJISIOTCS 3aJaHus HAa OOBICHEHHE MPOTEKAHUS
(¢u3MUecKuX SBJICHUA U TMPOIECCOB B OKPYXKAIOIIEH >XU3HU, TpeOyrolue BbIOOpa
¢bu3nuecKoil MoJeNu AJi CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanmsimu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHnto yueOHOTo mporiecca 6a30BbIi YpOBEHB Kypca (M3UKK Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOnHeTa GU3NKH WUITH
B YCIIOBUSX MHTETPHPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKia. B
kabuHere (GUBMKKA JOJKHO OBITH HeoOXxoammoe jgabopaTopHoe O00OpyIOBaHWE IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOTpaMMe MO (U3HKE YICHHYECKUX MPAKTHYECKUX PadoT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCcTpanmoHHOe 00opymoBaHre (GOPMHUPYETCS B COOTBETCTBUHU C TMPUHITUTIOM
MUHUMAJIBHONH JIOCTATOYHOCTH W OOECTeunBaeT TIOCTAHOBKY TIEPEYUCICHHBIX B
nporpaMMe 1o (pu3MKe KIYEeBbIX IEMOHCTPALUI 1715 NCCIIEA0OBAHUS N3YYaeMbIX SBJICHUN
U TPOLECCOB, SMIUPUYECKUX M (PYHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHUM.



JIaGopatopHoe 00opyI0BaHHUE 7Sl YUEHUUECKUX MPAKTHUYECKUX paboT popMupyercs
B BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyére OJHOTO KOMIUIEKTa Ha
IByX oOywaromuxcs. TeMarnueckue KOMIUIEKThI JaO0OpaTOPHOTO 000PYA0BaHUS AOTKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJB30BAHUM AHAJIOTOBBIX U IU(POBBIX TPUOOPOB,
a TaKKe KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMmHpoBaHHE WHTEpECa M CTPEMIICHHUSI OOydaIOIUXCS K HAyYHOMY H3yUEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJIe MO3HaHus U (HOPMHPOBAHUE
HCCJIE0BATENHCKOTO OTHOIICHHS K OKPYKAIOIIKUM SIBJICHHSIM;

e (opMHpoBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa HU3Y4YE€HHUS OCHOB
CTpOCHHS MaTepuH U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoBaHuE YMEHHU OOBICHATH SBJICHHUS C MCIOJb30BaHUEM (PU3MUYECKHUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;

e (QopMupoBaHue mNpeaCTaBIECHUNH O poid (UIUKH JUIsL  Pa3BUTUS  APYIHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTrkeHne 3Tux 1eneil odecrneunBaeTcs pelieHueM CIeAyoUINX 3a/1a4 B [poLecce

M3Yy4EHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHus:

e IPUOOpETEHHE CHUCTEMBl 3HAHUN 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsAX,  BKIIOYAsl  MEXAHWKY,  MOJEKYISPHYHO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI aCTPO(PU3UKHY;

e (opmHpoBaHME YMEHUI NPUMEHATH TEOPETHUUECKHUE 3HAHUA JUIsl OOBSICHEHUS
bu3MUecKuX SABJICHUNA B MPUPOJE U ISl MPUHATHS MPAKTHUECKUX PEIICHUM B
MOBCEHEBHOM JKH3HH;

e OCBOEHHE CIOCOOOB PEIICHUS PA3JIMYHBIX 3aJlay C SIBHO 3aJaHHON (pu3nyecKou
MOJEIIbI0, 3aa4, MOAPa3yMEBAIOUIUX CAMOCTOSTEIbHOE CO3/laHue (pu3nyeckon
MOJIEJIY, aICKBATHOM YCIOBUSIM 3a/1a4U;

e TOHMMaHHUE (PU3UYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENy;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHMS U MNPOBEICHUS
¢u3MUeCKMX OKCIEPUMEHTOB, aHAlW3a W UWHTEpHperanud uHOOpMaIIH,
ONPENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCIIOBUM [UI1 pPa3BUTHUS YMEHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha uzyuenue puzuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeHEr0 00IIero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hefiento), B 11 kiacce — 68 yacoB
(2 yaca B HezeIO).

[Ipensaraemelil B mporpamme no (pusuke rnepevyeHb J1ad0paTOPHBIX U MPAKTUYECKHUX
paboT ABISIETCS PEKOMEHJIOBAHHBIM, YUUTENb JI€JaeT BbIOOP MPOBEAEHUS JTa0OPATOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATBHBIX OCOOEHHOCTEN 00yUaromuxcs.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHMUS

dusnka — Hayka o npupoze. Hayunbeie MeTo1bl MO3HAHUA OKpYsKaroero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonennpoBanue (QU3MYECKUX SBIEHUN © TmpoieccoB. HaydHble TUMOTE3BI
dusuvecknue 3aKOHbBI U TeOpuU. ['paHUIBl NPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto pusuku B (GOpMHUPOBAaHMM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
IPAKTUYECKOM JESTEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrtema
orcyéra. Tpaekropusi.

[lepemernienue, CKOpoCTh (CpeHsIs CKOPOCTb, MTHOBEHHAs] CKOPOCTh) M YCKOPEHUE
MAaTEpPUaIbHOM TOYKH, HX MNPOCKIMM HA OCH CHUCTeMbl KoopauHat. CllokeHue
IIEPEMEIICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TNpsIMOJIMHEWHOE JBMkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IMyTH U IMEPEMENICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneinnoe neuxeHue. [[BHKEHHME MATEPUAIBHOW TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpOCTh. [lepuon u
yacTtoTa obparieHus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHU4ecKkne YCTPOWCTBA WU MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP, IBUKECHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mopgens cuctembl OTCU€Ta, WIUIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeobpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopoctu Ipu IBMKEHUM TIO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JBWXKEHUS C LEJIbI0 OINpEIEICHUS] MTIHOBEHHOU
CKOpPOCTH.



UccnengoBanne COOTHOLIEHHS MEXAY MOYTSIMH, HOPOUACHHBIMM TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MMPOMEKYTKA BPEMEHHU NPU PABHOYCKOPEHHOM JBHUKECHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOW HYJIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn otHOocuTenvHOCTH ['amunes. Ilepseii 3akoH Herorona. MHepuwnanbHble
CUCTEMBI OTCYETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cwi. Btopoi 3akoH HproToHa st
MaTepuasbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiabxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHMs CKOJIbKEHUS U cuja TpeHus mnokos. Koabdunment tpenus. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[locTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpalleHus. [lnedo cumel. YcinoBUs paBHOBECHS
TBEPJOIO TEJIA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOALIMIIHUKU, TBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIyH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HUccnenoBanue 3aBUCMMOCTHM CWJI YOPYTOCTH, BO3HUKAKOIIMX B IMPYXKHUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus é MexanHuke

NmMnynbc mMaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepHalbHBIX ToueK. MMmylbe
CHJIBl M W3MEHCHHE WMITYJbCca TeJa. 3aKOH COXPAHEHUs WMITyJbca. PeakTuBHOE
JIBUKEHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetndeckass »oSHeprusi wmaTepuanbHOM TO4YkuM. Teopema 00 W3MEHEHUU
KUHETUYECKON SHEPTHM.



[lorenuuanpHass sHeprus. [loTeHumanpHas »HEpPrust ymnpyro aedopMHUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJINM3H MOBEPXHOCTU 3eMITH.

[ToTeHunanbHbIE U HEMOTEHIMAIBbHBIE CUJIbl. CBS3b pabOTHI HEMOTEHIIMAIBHBIX CHII €
U3MECHEHHEM MEXAHWYECKOM SHEPIMHM CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHWYECKOH
DHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMEp,
IPYXUHHBIN IUCTOJIET, IBUKECHNE PAKET.

Ilemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

[lepexoa NOTEHIHATILHON S3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCONIIOTHO HEYIPYroro yjapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKOW PHEPruu Tena Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paszpnes 3. MouiekyasipHas pu3NKa U TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HUX OMBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJCHUCTBUA YaCTUI BellecTBA. MOJIeNIn CTPOCHUS Ta30B, JKUAKOCTEN U TBEPABIX TEI
1 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pazmepsl MOJIEKYI.
KommuectBo BemectBa. [loctostHHast ABorajipo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens wuneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM
TEOpHUH HJEaTBHOrO rasa. AOCONIOTHAas TeMIepaTypa Kak Mepa CpelIHEed KMHETHYECKOM
SHEPruM TEIUIOBOrO ABMXKEHUs uacTtull ra3a. [llkama temnepatyp KenbBuHa. ['a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH JlansToHa. WM3ompouecchl B
UJICATbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpecTaBlieHUe
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeETp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJICKYI
OPTraHUYECKUX COCAUHECHUMN.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICUCTBUS.

Mojenb, WILTFOCTpUpPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICATBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



OmnpeneneHrne mMacchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHI 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoauHamuueckast cuctema. BHyTpeHH:s SHEpIrus TEPMOJANHAMAYECKON CHCTEMBI
u cnocoOsl €€ u3MeHeHus. KommyecTBO TemoTsl M pabora. BHyTpeHHsss 3HEprus
OJIHOATOMHOTO HJ€a’dbHOr0 raza. Buipl Teronepenayu: TemIONPOBOJHOCTb, KOHBEKIIHUS,
U3IIy4CHHE. YJelbHas TEIUIOEMKOCTh  BemecTsa. KonmMuecTBO — TEIUIOTHI  NPH
TeIIonepeaaye.

[Tonste 06 anuabatHoM mporuecce. [lepBoiit 3akoH TepmoauHamuku. [Ipumenenne
MEPBOro 3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. ['padudeckas nHTeprpeTanus padoThl
rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTtuMocTs poiieccoB B PUPOJIE.

TemnoBele Mamuubl. [IpuHnunel AeiicTBus TermoBblx MamuH. [IpeoOpazoBanus
SHEPIrUU B TEIUIOBBIX MamMHAX. KoapuuueHT nose3Horo AeMCTBUS TEIJIOBOM MAaILUHBI.
Huxn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEUCTBUSA. DKOJIOTUYECKUE MPOOIEMbI
TEIJIO3HEPTETUKU.

TexHHUecKue yCTpOMCTBA M INMPAKTHYECKOE NPUMEHEHME: JBUTATEb BHYTPEHHETO
CrOpaHus, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTUU Tella IIPU COBEPILIEHUH PabOThI: BBUIET MPOOKHU M3
OYTBLIKU O] JEHCTBUEM CKAaTOr0 BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe myTéM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHYTpEeHHEN dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT Mo aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoii TypOWHBI, JBUTATENs BHYTPEHHErO CrOpaHusi, pPEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. McnapeHue u kuneHue. AOcodOTHas U
OTHOCUTENIbHAS  BIIAXKHOCTh BO3AyXa. HacelmenHsld mnap. VYaenbHas  TeIuloTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrainmuueckue u amopdHble Tena. AHM30TPONUS CBOICTB
kpuctauoB. Kugkue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpucTayn3anus. Y ienbHas Tersiora miasneHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHrueckre yCTpOUCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TMICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJIYYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu mnoHWKEHHOM JIaBJICHUU.



CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBanus v IJIaBJIEHUS KPUCTAJUTMUYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie padbomol

N3mepeHune OTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJIEKTpUYeCKHil 3apsa. /[Ba Buaa 3JIEKTPUYECKHUX 3apsIOB.
[IpoBOAHUKM, NUAJIEKTPUKA U TMOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHbIl 3IEKTpUYECKUI 3apsii.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3nekTprudeckoro notid. [Ipunuun cynepno3nuuu
BJIEKTPUYECKUX TToNeH. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PaGora cun snekrpocratnueckoro mnosisa. IloTeHuuan. Pa3HOCTh MOTEHIMANOB.
IIpoBOIHMKM U JUINEKTPUKA B  JJIEKTPOCTATHYECKOM mosie. Jludnexkrpudeckas
[IPOHULIAEMOCTb.

ONeKTpoEMKOCTh.  KonaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuyeckue  yCTpOMCTBA M NPAKTUYECKOE  INPUMEHEHHWE:  DJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUUECKAs 3allUTa, 3a3€MJICHUE JIEKTPONPUOOPOB, KOHAEHCATOD,
KOIMPOBAJIBHBIN alllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOWIAJHA IJIACTHH,
PACCTOSTHUSI MEXKJ1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. MCTOUHHMKHU
toka. Cuna Toka. [IocTOsHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTka L.

DNEKTpUYECKOE  CONPOTHBJIEHHE.  YJEIbHOE  CONPOTUBIEHUE  BEILIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COCTMHEHUE POBOJHUKOB.

PaboTta snexrpudeckoro toka. 3akoH J[xoyns—Jlenna. MOMIHOCTD 3JIEKTPUUECKOTO
TOKa.



DNEeKTpOABMKYLIAsl CUja U BHYTPEHHEE COIPOTHBIICHHE HCTOYHUKA TOKA. 3aKOH
OMa ni71s1 oTHOM (3aMKHYTOM) anekTpuueckoit nenu. KopoTkoe 3ambIkaHue.

ONEeKTpoHHass INPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTH CONPOTUBIICHUS
METaJIOB OT Temreparypbl. CBepXIpPOBOAUMOCTb.

DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs MPOBOJAUMOCTH MOJYIPOBOAHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKHNA TOK B PACTBOPAX M pacIulaBaxX 3JIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCONMALMS. DIEKTPOIIHU3.

OnexkTpuyeckuid TOK B Tra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM pa3psil.
Monnus. [1na3zma.

TexHHuecKre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJBTMETP,
peocTaT, UCTOYHHMKH TOKA, 3JEKTPOHArpeBaTENbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIC
puOOpbI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN AUOM, TEPMUCTOPBI U (POTOPEIUCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUIMHAPUYECKUX MTPOBOJHUKOB OT JUIMHBI, IIJIOMIATN
IIONIEPEYHOr0 CEYECHMSI U MaTeprara.

CMmeliaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[Ipsamoe  wW3MepeHHMe  DJIEKTPOIABHXKYIIEW  cwibl.  KopoTkoe — 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa 1 IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI IPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 5SIEKTPOABUKYIIEH CUJIBI HMCTOYHUKA TOKA M €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexknpeaMeTHbIE CBS3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 10 Kiiacce oCylIECTBISETCS C yUYETOM
coJiepKaTeNbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTUKHU, OMOJIOTMH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nousamus, CBSI3aHHbBIE C U3yYEHHEM METOJ0B HAyYHOI'O ITO3HAHHUS:
SBJICHHWE, HAyYHbIN (akKT, TUMOTE3a, (hU3NUecKasi BEJIMYNHA, 3aKOH, TEOpHsl, HaOII0ACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHUH, NuHeWHas ¢QyHKuMs, napabdona,
runepOoa, ux rpadukd U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKLIUU: CHUHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX
IIPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.



bBuonocus: wmexaHmdeckoe JIBWKEHHE B JKHBOW mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTraHW3MOB (BUABI TEIUIONEpEaaud, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SBICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS JUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHHWE [BHKEHUW C HUCIOJIb30BAHUEM MEXaHU3MOB, YU&T
TPEHUSI B TEXHUKE, MOAIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUsS HMITYJbCa B
TEXHUKE (pakeTa, BOAOMET W JpYyrue), ABUTATENIb BHYTPEHHETO CrOpaHUs, NapoBas
TypOuHa, OBITOBON XOJIOAUIBHUK, KOHJUIIMOHEP, TEXHOJIOTUU MOTYYSHHUS COBPEMEHHBIX
MAaTE€pHUAJIOB, B TOM YHWCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJOTWH, 3JIEKTPOCTATUYECKAs
3alluTa, 3a3eMJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIN MIPUHTED,
AJIEKTPOHArpeBaTEIbHBIC TPUOOPHI, ATEKTPOOCBETUTEIBHBIE MPUOOPHI, TaIbBAHUKA.

11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocrosiHHbIE MarHuThHl. B3anmMoaeiicTBHE MOCTOSSHHBIX MAarHUTOB. MAarHUTHOE TOJIE.
Bekrop maranTHOM wuwHAyKuMuW. [IpuHIUMN Ccynepno3unyu MarHUTHBIX ToJei. JIluauum
MAarHUTHOW WHAYKIMU. KapTuHa JHWHUNA MarHUTHOM WHAYKIMU TIOJS TMOCTOSTHHBIX
MarHUTOB.

MaruutHO€e 1oj€ MPOBOJHHUKA C TOKOM. KapTWHa NWMHUI MHAYKIIMM MarHUTHOTO
MOJISl JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJBIEBOTO MPOBOJIHUKA, KATYIIIKU C
TokoM. OnbIT OpcTeaa. BzaumoaenicTBie NpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaynb W HampaBlieHUE. [[BH>KEHHE 3aps>KEHHOW YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHME BIEKTPOMArHUTHOW HMHAYKUMHU. I[IOTOK BEKTOpa MarHWUTHOW WHIYKLIMH.
DJIEKTPOJABUKYILAs CHJIA MHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMU Papanes.

BuxpeBoe anekTpuyeckoe noje. DIeKTPOABMKYILAS CUila UHAYKIWHU B IPOBOJIHUKE,
JIBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[Ipasuo Jlenua.

NHIyKTUBHOCTb. SBnenue CaMOUHYKIIHH. DIIEKTPOIBUKYIIIAS cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHWThI,
AJIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHUII, MHIYKIIMOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.



OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3auMopeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOJBWKYIIICH CHJIBI MHAYKIIMA OT CKOPOCTA HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Paspnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MeXxaHWYeCKHe KoJyieOaHus. ['apMoHHYECKUE
koneOanus. Ilepuon, wactora, ammutyna u (asa xonebaHuid. [IpyXKMHHBIA MasATHHK.
MareMatnyeckuii MasATHHK. YpaBHEHHE TapMOHHWYECKHX KoseOanuid. IIpeBpaiienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubiit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUsI B UJCAIBHOM
KOJIeOATeIbHOM KOHType. AHaIOrus MEXIy MEXaHHMYECKUMH M 3JIEKTPOMarHUTHBIMH
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpAaHEHUsT DSHEPIrUM B  UACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenre o 3aTyxalIIUX KoJieOaHUAX. BbIHYXJIEHHbIE MeEXaHUYECKHe
koseOanus. PezoHanc. BoiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

Ilepemennspiii Tok. CHHYCOWIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u MOTPeOICHUE DIEKTPUUECKON IHEPTUH.
DKOJIOTUYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynpTypa MCHoJb30BaHUsA
ANEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuyeckre yCcTpOMCTBA U INMPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUNM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KojeOaTelnbHOM  CHUCTeMbl  (MPYXUHHBIA — HIIU
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne cBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) IS
AJIIEKTPOMATHUTHBIX KOJIEOAHUIA.



Pesonanc mpu  mOCIENOBATENIBHOM  COCAMHEHWH  PE3UCTOPA,  KaTyLIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

WccnegoBanue 3aBUCUMOCTH MepUoa MalbIX KOJIeOaHWM Ipy3a Ha HUTU OT JJIMHbI
HUATH U MacChI Ipy3a.

HccnenoBanue nepeMEeHHOro0 TOKAa B LENHM W3 IOCIECA0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 60JIHbL

MexaHnuueckue  BOJIHBI, ycinoBUs — pacnpoctpanenus. llepwon.  CkopocTh
pacrnpocTpaHeHHs U JJuHa BOJHBL. [lonepeunsie U npoaoibHbIe BONHBL. MHTEpdepeHns
U udpakiysg MEXaHHUECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3Iy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentrauus BexktopoB E, B, V B snexrpomarautHoii BosiHe. CBolcTBa
ANEKTPOMATHUTHBIX BOJIH: OTpaXE€HUE, NPEIOMJICHUE, NOoJApu3anus, Auppakuus,
uHTepPepeniusa. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[pMEeHEHNE IIEKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHUMNIBI paIUOCBA3U U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuueckue  ycTpoiiCTBA W IPAKTUYECKOE IPUMEHEHHWE:  MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJbTPa3ByKOBasi JAMAarHoOCTMKa B TEXHHUKE W MEIUILIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW M 4YacCTOTOU
KoJIeOaHui.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, IIPEIOMIICHHUE,
noJsisipu3anus, IMPpaxkuus, tHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonvHeitHOE pacpOCTpaHEHUE CBETa B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B MIOCKOM
3epKa’e.

[Ipenomnenue cBera. 3aKOHbI MPETOMIICHHSI CBeTa. AOCOJIIOTHBIA MOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee otpaxkenue. [IpenenbHbli yroil MoJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.



Cobuparoniye u paccerBarouie JUH3bl. ToHKasg nuH3a. POKYCHOE PACCTOSHHUE U
onTHYecKass cujga TOHKOW JuH3bL. [locTpoeHne wu300paxkeHNit B coOHMparomux W
pacceuBarommx JuH3ax. opmysa TOHKOM JMH3BL. YBEeTUYEHHUE, 1TaBAEMOE JTUH30M.

[Ipeaenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Muatepdepenunst cBera. KorepeHTHblE HCTOYHUKU. Y CIOBUS
HAOMIIO/IECHUST MAaKCUMyMOB W MHUHHUMYMOB B MHTEP(PEPEHLIMOHHONW KapTHHE OT JBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YclIOBUE HAOIIOJACHHS TJIaBHBIX
MaKCHUMYMOB IpHU NaJeHU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHE: OUYKH, JIyna, (oToanmnapar,
MPOSKIMOHHBIN ammapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, NU(paKIHMOHHAS
pemeTKa, MOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEIHOE paclpoCTpaHEHUE, OTPAKEHHUE U MIpesioMiieHre cBeTa. OnTuieckue
PUOOPHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopnenn MUKpOCKOIIa, TEJIECKOIA.

Habnronenue nntepdepeHnu cBera.

HaOnronenune nudpakiyu ceera.

Habtonenue nucnepcuu cBera.

[Tonmy4yeHue cuekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKH.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3mepenue nokasarens npesloMIICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300paykeHU B TMH3AX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
I'paanupl TPUMEHHMOCTH KJIacCHMYECKOM MexaHuku. [locTynaTel crenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BAKYYME, IPUHIHUII
OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALLEHUE JJIUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBsi3u 3Hepruu (GOTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.



OtkpeiTiie U uccrnenoBanue (ororddexra. Ombitet A. I'. CromeroBa. 3akoHBI

dotorddekra. VYpaBHenue OiHmTeHa 111 (otodddexra. «KpacHas rpanuma»
dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue YCTpOMCTBA W  IPAKTUYECKOE NPUMEHEHHE:  (DOTOIIEMEHT,
dboTomaTYMK, COJTHEUHAsE OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.

Ceetoauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnwiTel Pesepdopaa mo paccessHUIO 0 -YacTHIIL.
[Inanerapunas monens aroma. [loctynarel bopa. M3nyyenue u nornonieHue GOTOHOB Mpu
IIEpEX0Jie aTOMa C OJTHOIO YPOBHS SHEPruM Ha Apyrou. Bunsl cnexktpos. CIIEKTp ypOBHEN
JHEPIruM aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wyactuil. Bomubl ge bpoinga. KoprnyckynsspHO-BOTHOBOM
Iy aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: CIEKTPAIbHBIM aHAIU3
(criekTpocKo1), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeWyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI,  JOKa3bIBAIOIIWE  CJIOXKHOCTH  CTpoeHus  sapa.  OTKpbITHE
panuoaktuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuo cocraBa pajlOaKTUBHOTO
usnydenusi. CBoiicTBa anb(da-, 6eTa-, TaMMa-u3nydeHus. BiausHue pagnoakTUBHOCTH Ha
YKHBBIEC OPTAHU3MBI.

OTtkpeiTHE TTpoTOHA U HeWTpoHa. HyknoHnHas moaens siapa ['elizenoepra—lIBaHeHKo.
3apsn sapa. MaccoBoe uncio sjpa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [ 'amMMa-uziydeHwue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledexT maccel siapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepubrit peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl M MEPCHIEKTUBHI SAECPHON
HHEPTreTUKHU. DKOJIOTUYECKHE ACIIEKTHI SIAEPHOU SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTanbHbIe B3auMOeicTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuueckue yCTpocTBA M MPAKTUUYECKOE TMPUMEHEHHE: JI03UMETp, Kamepa
Buiibcona, simepHbliit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHUS acTpOHOMHH. lIpukiiamHOE W  MHPOBO33PEHUYECKOE 3HAUYECHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConneuHas cucrema.

Comnue. Conneunass akTUBHOCTh. VcTounuk sHeprun ConHua m 3BE37. 3BE3NBI, UX
OCHOBHBIE XapaKTEpPUCTUKH. /lnarpamMmma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bI
TJIABHOM TMOCIIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3[ IJ1aBHOU
IIOCIEA0BATENBLHOCTU. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPENCTABICHUSA O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Mueunsiii [Iyte — Hama ["anaktuka. [lonoxenne n nrxenne CosHna B [ amakTuke.
Tune! ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHbIE BIPHI B SIAPAX TalaKTUK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa06ua. Paz6eranue ranaktuk. Teopus
Bbospiroro B3peiBa. PenukToBOE M3ITydEeHHE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM —TJ1a30M € HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUHN NJIs1 ONPEIEICHHs MOJO0KEHNU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be311s CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsi, mianet, Maeuynoro [lyTu.

O06o0maromniee MOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMMUYECKOH, TEXHOJOTHUECKOHN, COLMAIIBHON U
ATUYECKON cdepax OesATeTbHOCTH YeJOBEKa, POJb U MECTO (PUM3HKM U aCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTUHE MHpA, pojib (PU3MYECKOW Teopud B (POPMUPOBAHUU
MPEACTaBICHU O (DU3UYECKON KapTHUHE MHUpa, MECTO (PU3WYECKOW KapTHHBI MHUpa B
o0111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIC.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca puszuku 06a30Boro ypoBHs B 11 Kjacce OCyIIECTBISETCS C YUETOM
coJiepKaTeIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTUKHU, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nousamus, CBSI3aHHBIE C U3yYEHHEM METOJ0B HAyYHOI'O ITO3HAHUS:
SIBJICHUE, HAy4YHbIH (PakT, runores3a, pusnyeckas BeJIUYUHA, 3aKOH, TE€OpHs, HaOII0/ICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelieHue CUCTEMBbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIIHH:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPHUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOCKUMH HA OCU KOOPJAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTapHbIX (DYHKUMN, MPU3HAKK MOAOOHUS TPEYroJIbHUKOB, OINpPEAENICHUE IUIOMAIH
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocusa: >nekrpuyeckue SIBICHUS B )KUBOW MPUPOJE, KOJIEOATEIbHbBIE TBHKEHUS B
KUBOU MPUPOJIE, ONTUUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE PaAUallMU HA KUBBIC
OpraHU3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEMIETKH, CIEKTPATIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MJIM, 3aJIEKU MAarHUTHBIX Py, (POTOCHEMKaA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texnonocus:  TUHWUW  DIIEKTpOIIEpeNad, TEHEpaTop  IIEPEMEHHOIo  TOKa,
ANIEKTPOJBUTATENb, UHAYKIIMOHHAS I€4b, pajap, paguolNpUEMHHUK, TEJIEBU30pP, AHTCHHA,
tenedoH, CBYU-nieub, MpoeKIMOHHBIN ammapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenune yueOHOTro npeamera «Dusnkay Ha ypoBHE CpeAHEro 001Iero o0pa3oBaHus
(0a30BBIll  YpOBEHb) JOKHO OOECHEUYUTh JIOCTUXKEHUE CIEAYIOIINX JIMYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS Yy4yeOHOTro mnpeamera «DPuU3MKa» TOTHKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIIOCOOHOCTH  OOYyYalOIMMXCS  PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTIM
POCCUHCKOTO OOIIIeCTBA, PACIHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACSATEILHOCTH B
MPOIECCe pea3allMi OCHOBHBIX HAIMPABJICHUN BOCHUTATEILHOW AESITEIBHOCTH, B TOM
YuUCJIe B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIMU OOY4YaIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPAIUIIMOHHBIX 00111e4eTTOBEUECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO [IEATEIBHOCTh B HMHTEpPECAaX TIPaKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aWMOJICUCTBOBATH C COLMAIBbHBIMHU MHCTUTYTaMH B COOTBETCTBUHM C HX
(YHKIUAMY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JTOCTUKEHUSIM POCCUHUCKUX
YUEHBIX B 00JaCTH (PUBHKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CUTYyallUl0 W MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OpPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM 4YHUCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOYash OSCTETHKY HAy4HOTO TBOPYECTBA,
MpUCYLIEro (pU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUSI:

WHTEpEC K pa3audHbIM cepam mpodecCHOHANBHONU JESATEILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3UKOW U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oymayiei
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHbL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00acTu (HU3UKU
HAa NPOTSIKEHUU BCEU )KU3HU;

6) IK0JIOrHYeCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKON KYJIbTYphl, OCO3HAHHE IJI00AJIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHWE W OCYIIECTBICHUE JCHUCTBUU B OKPYXXAKOWIEH CpEeAe Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclUIMpEHHE OIbITAa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HAHHUE LICHHOCTH HAyYHOW JEATENBHOCTH, TOTOBHOCTh B IPOLECCE H3YUCHUS
(U3HUKHN OCYIIECTBIATH MPOEKTHYIO U HCCIEA0BATEIBCKYIO AEATENbHOCTh MHANBU Y AIbHO
U B IpynIe.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/bHBbIE YHMBePCcAJIbHbIE YUeOHbIE JeHCTBUSA
ba3oBble Jornyeckue 1efMcTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyaJU3UPOBaTh NPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEIETIATH 1ENIN ACSITENFHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPHUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pPacCMaTpUBAEMbIX (PHU3MUECKUX
SBJICHUSX;

pa3zpabaTeiBaTh TJIaH pEMICHUS TPOOJeMbl C Y4ETOM aHajdu3a WMEIOUINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIE€ATEIHHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh U BBHINOJHATH PabOTy B YCIOBUSX PEalIbHOIO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJa/JeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TIOHATUSMU U  METOJaMHU
buznueckoil HayKu;

BJIa/IeTh HABBIKAMHU YYeOHO-HCCIIEAOBATEIBCKOM M TPOEKTHON NeATeThHOCTH B
o0nacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJI0B
pelieHus 3a1a4 (pU3NIecKoro cojiepkanusl, IPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

BJaJIeTh BUJIaMU JESATEIILHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHMsI, €r0 MHTEPIPETALINY,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYallUsAX, B TOM YHCIE MPH
CO37]aHUU YYEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIM3UpPOBaATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelieHus, HAXOAUTh apryMEHThI JUIsl TOKa3aTelIbCTBA CBOMX YTBEP KICHHI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHHUS 3aJladyd pe3yibTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7]a4K B 00Pa30BaTEIHHON JACSITEIILHOCTH,
B TOM YHCJIEe IPU U3YYCHUH (DUBHKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh  MEPEHOCUTh 3HaHUs 10  (uU3MKE B  MPAKTUYECKYl0O  00JacTh
AKU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIEC TIOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nnpopmanueii:

BJIQJIETh HAaBBIKAMHU MOJY4YEHUs HHPOpMALMH (DUIUYECKOTO COAEPKAHUS U3
MCTOYHMKOB pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYLIECTBJISITh IOWUCK, aHaJu3,
CUCTEMATHU3allMI0 M HMHTEPIpETalri0 HHQOpMAIMK pa3M4HbIX BUAOB U  (opm
IpeJICTaBICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpPMALINY;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pPEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a]a4 ¢ COOJII0/IEHUEM
TpeOOBaHUII 3PrOHOMHKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMALMOHHON O€30M1aCHOCTH;

CO37aBaTh TEKCThl (PU3UUYECKOTO COJEpKAHUS B Pa3IUYHbIX (opMaTrax ¢ y4yETOM
Ha3HauYeHUs MH(OpMAUMU U LEJIEeBOM ayJuTOpUH, BBIOMpas ONTUMAJIbHYIO (OpMy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3HKHU U BO BHE-YPOUHOU IESTEIILHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYyallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIyaIbHOU PabOThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUMN C yUETOM OOLIUX UHTEPECOB U
BO3MOKHOCTEMN K100 YI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIU COBMECTHOW NEATENbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS 1O €€ NOCTUKEHUIO: COCTABJIATH IUIAH AECUCTBUM, PACIIPEAEITIATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYK/IaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAdye€CTBO CBOEr0 BKJIaJa M KaXJIOTO yYyaCTHMKAa KOMAaHIbl B OOLIMii
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaratb ~ HOBBIE  IIPOEKTHI, OLEHMBAaTh MAEW C IIO3MLUMHA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;



OCYHICCTBIIATh MMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HWHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEILHOCTh B 00JacTH (DU3MKHU
1 ACTPOHOMUM, BBISBIISTH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PAcu€THBIX M KAaYeCTBEHHBIX 3a]ad,
TUTaH BBITIOJIHEHUS MMPAKTUYECKONM pabOThI ¢ YIETOM HMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHHUE;

OILICHMBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAMLIMU B 00JacTH (PU3UKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYallusiM, BHOCHUTh KOPPEKTHUBHI B JEATEIHHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HAaBBIKAMU II03HABATEJIBbHOM pediekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUI U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pediieKCMU i1 OUEHKH CHUTyallud, BbIOOpa BEpPHOTO
pEIIeHNS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEILIECHUS IO UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U apIyYMEHTHI APYTUX MPU aHAJIM3€ PE3YJIbTAaTOB JEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATH MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAINU3€E PE3YJIbTaTOB ACATEIHLHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO APYTUX HA OIMINOKH.

B nponecce noctumkeHHs] JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IMPOTrpamMMbl I10
(bu3uKe 1719 ypOBHS CPEAHETo O0IIero o0pa3oBaHus y 00Yy4aIOUXCsl COBEPIIEHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, TPEANOIaralomnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIET0 CHOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHSI COOCTBEHHON SMOLMOHAIBHOU C(epbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE  MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIECHHUE, CIIOCOOHOCTh aAanTHUPOBATHCS K AMOIIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISITH THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHE MOTHUBAILIMH, BKIIOYAIOIIEH CTPEMIICEHHE K JOCTHKCHUIO 1EJIU U YCIIEXY,
ONTUMU3M, HUHUIIUATUBHOCTh, YMEHUE JIEWCTBOBATH UCXO/S U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COMEPEKNBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaTh OTHOLICHHS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K koHny oOydyenuss B 10 kKjacce npeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUpPOBaTh Ha NpUMEpax pojdb U MecTo (U3UKU B (QOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IIPAKTHUYECKOM 1€ATEIbHOCTH JIFOIEH;

YUUTBIBaTh TPAHUIIbI IPUMEHEHHSI U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepuabHas
TOYKa, WHEpLMaJbHAas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, UACANBHBIM Tas3,
MOJIETTM CTPOCHHUS Ta30B, >KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIM SJICKTPUUECKUNA 3apss
IIpU pelIeHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SBJICHUS (POLIECCHI) U OOBICHATHh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KMHETUYECKOM ~ TEOpUM  CTPOEHHS  BeEllecTBa U
AIIEKTPOJIMHAMUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJMHEWHOE IBM)KCHHUE,
cBOOOMHOE TaJeHuE TeJ, IBIKEHUE IO OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBHUE TeT,
aud¢ys3usi, OPOyYHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEN, U3MEHEHHUE
o0béMa Ten mpu HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE paBHOBECHE, HCIAapEeHUeE,
KOHJEHCAllUs, IJIaBJICHUE, KPUCTAJUIM3AIMs, KUIIEHNE, BJIAXKHOCTh BO3/1yXa, MOBBIILICHUE
JaBJICHUS Ta3a MPH €r0 HAarpeBaHMM B 3aKPBITOM COCYZAE, CBSI3b MEXKIY IMapameTpamMu
COCTOSIHHSI Ta3a B M30MPOIeccax, AEKTPU3aIns Te, B3aUMOACHCTBHE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBWJKEHUE, HCIONb3ysd (PU3MUECKUE BEJIMYMHBI:
KOOpJMHATa, MyTh, MEpPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHla, UMITYJIbC
Tena, KWHETHUYeCKass OHEprusi, MOTCHIMAIbHAas »JHEPrus, MexXaHuueckas padora,
MEXaHWYEeCKass MOIIHOCTH;, MPH OMHCAHWW TPABUIBHO TPAKTOBATH (DM3MUECKUN CMBICH
UCTIONIB3YEMBIX BEJIMYWMH, HX OOO3HAYEHHWS ¥ €IWHUIBI, HAXOAWTh (POpPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OINUCHIBATh M3yUEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIEC SIBJICHUS, MCIOIb3Ys
dbu3nueckre BETUYMHBI: JaBJICHUE Ta3a, TeMIepaTypa, CpedHssl KUHEeTHYeCKas YHEepPrHs
Xa0THUYECKOTO JIBIKEHUSI MOJICKYJ, CPEIHEKBAPATUIHAS] CKOPOCTh MOJIEKYJI, KOJTHYECTBO
TEIJIOTHI, BHYTPEHHsISI JHeprus, pabora ra3a, KO UIIMEHT TMOJIE3HOTO JCHCTBUSA
TEIUIOBOTO JBUTATENs; IMPH ONHUCAHUU MPaBWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAYEHMs U EOUHUIBL, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUHNHAM;

OMHCHIBATh M3Y4YCHHBIC DJIIEKTPHUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKUE
ABleHUsT (IPOLECChl), HCMONb3ysd (PU3NYECKHUE BEIMYMHBI: DJIEKTPUUYECKUM 3apsil,
AIIEKTPUYECKOE TMOJIe, HANPSKEHHOCTh MOJs, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; NPHU
OMHCAaHWU TPABUIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIONB3yeMbIX BEIMYUH, HUX
0003HAYECHUSA W EAWHHUIIBI;, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIME TaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTHUMH BETUUHHAMU;



aHAJIM3UPOBATH (PU3NUECKHUE MPOLIECCHI U SIBJICHUS, UCTIOIB3Ys PU3NIECKUE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHOTro Tsrotenus, |, |1 u 11l 3akonsr HeroToHa, 3aK0H coXpaHeHus
MEXaHUYECKON HIHEPruu, 3aKOH COXPaHEHUS HMITYJIbCa, MPHUHIMUI CYMEPIO3UIIMA CHII,
OPUHIIMIT PaBHOMPABUS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHMS BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEN KUHETUYECKOW SHEPIUH
TEIJIOBOTO JIBJKEHHA MOJIEKYJ C aOCOJIIOTHOW TEMIEepaTrypoi, NEpBbIA 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JJIEKTPUUECKOro 3apsijaa, 3akoH Kynona, mpu 3Tom
paznuyaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOE BBIpaKCHHE M
yCJIOBHS (TpaHMITI, 00IaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHLMUIBI JEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuvaTh yCIOBUS UX OE30MACHOTO UCIOIb30BaHMS B IIOBCETHEBHON KU3HU;

BBITIOJHATH 9KCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (PU3NYECKUX SBICHUI U TIPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH, Mpu HTOM (POpMYyIHUPOBATH
npobsieMy/3ajauy W TUIOTE3Y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJIOKEHHOTO 000PYA0BaHNUS, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMYMH, MPU ITOM
BbIOMpATh ONTUMAJIBHBIA CIIOCO0 U3MEPEHUS U UCTOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTU MEXAY (PU3MUECKHMMM BEIMYMHAMH C HCHOJIb30BAaHUEM
NPSIMBIX U3MEPEHH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI
MOJTyY€HHOW 3aBHUCHUMOCTH (DU3MYECKHX BEIWYMH B BUJAEC TaOIWIl M TpaduKOB, IeTaTh
BBIBO/JIbI 110 pE3yJIbTaTaM MCCIIEIOBaHMS;

co0roAaTh MpaBuiia OE30MacHOTO TPyAa MPH MPOBEICHUN UCCIEIOBAHUN B pamMKax
y4e0HOT0 DJKCIEepUMEHTa, Y4eOHO-MCCIIeOBATeIbCKOM M TPOEKTHOW AEATeIhHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPONUCTB U TaOOpaTOPHOTO 000pYA0BAHNS;

pemarh pacu€THbIC 3a/aydl C SIBHO 3aJaHHON (U3NYECKOW MOENbI0, HCIOJIb3Ys
¢u3nueckue 3aKOHbI W MPHUHIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpATh
(U3UYECKYI0 MOJIEIb, BBIACHITh (PU3NUECKHE BEIMUYUHBI U (HOPMYJIIbI, HEOOXOAMUMBIC IS
e pemieHus, TPOBOAUTH PACUETHl M OIEHUBATH PEATbHOCTh TMOJIYYCHHOTO 3HAYCHHUS
(huU3nYeCKOM BEITUUYUHBI,

peliath KayeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUHBYIO
LENOYKY pacCyXJI€HUU C OMOpPOI Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSI

WCIIONIb30BaTh TIPU pEIIEHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMUA U TIPEJICTABICHUS yU4eOHON
U HAyYHO-TIOMYJSAPHOW uWH(OpMAIUK, TOJNYYSCHHOM U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBAThH MOJTy4yaeMyt0 HHPOPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO0 MHpPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3MKE B IMOBCEAHEBHOW KU3HU IS
oOecrieueHrss 0€30MaCHOCTH TpU OOpamieHuH C NpudopaMu W TEXHHUYECKUMU



YCTpOMCTBaMH, JUIsI COXpPAHEHHUS 370pPOBbS M COONIONECHHS HOPM SKOJOTHMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyIIeE C BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpYIIIbI, PAMOHAIBHO PACIPEACNISITh 005I3aHHOCTH U TUIAHUPOBATH JACSTEIBHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJACKBaTHO OLEHHUBATh BKIIAJl KaXXJIOTO U3 YYAaCTHUKOB
TPYyMIbl B PELICHUE paccMaTprUBaeMOil MpoOIEMBbl.

K koHniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TNpUMEpax poiab U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B MPAKTUYECKOMN ACSITENBHOCTU JIIOJIEH, ETOCTHOCTh M €AMHCTBO (PU3UUECKON KapTHUHBI
MUpa;

YUUTHIBATh TPAHULBI MPUMEHEHUS HU3YYEHHBIX (PU3MUYECKHX MOJIeNIeH: TOYEUHBIN
ANEKTPUYECKUN 3apsf, JIyd CBETa, TOYEHHBI MCTOYHHUK CBETA, SACPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s]Ipa MPH PEIICHUH (PU3NYECKUX 3a]1ay;

pacro3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM W KBAHTOBOM (DU3HMKHU: D3JIEKTPUUECKasl MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEHCTBHUA TOKA, B3aUMOJCHCTBUE MAarHuTOB,
ANIEKTPOMATrHUTHAs WHIAYKUUSA, JEUCTBUE MArHATHOIO IOJII HAa IPOBOJHUK C TOKOM U
IOBYDKYIIMWACS — 3apsifl, JJIGKTPOMAarHUTHbIE KoOJ€OaHHWs M BOJHBIL, MPSMOJMHENHOE
pacupoCTpaHEHUE CBETa, OTpPaXEHHE, MpesloMiieHue, HHTepdepeHuus, Audpakuus u
noJisipy3alsl CBeTa, Jaucrepcusi cBera, Gorodnekrpudeckuili 3ddext (pororddexr),
CBETOBOE JABJICHHE, BO3HUKHOBEHHME JIMHEMYAaTOrO CIIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBIE CBOICTBAa BellecTBa (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOJUMOCTH PA3NIMUHBIX CPEA) M IIIEKTPOMArHUTHBIC
ABJIEHUS (TIPOLIECCHI), MCMONb3Ysl (PU3MUECKHE BEIUYMHBI: 3JIEKTPUUYECKUN 3apsii, cuia
TOKa, DJEKTPUYECKOE  HAIPSOKEHUE, JJIEKTPUYECKOE  COINPOTHUBIICHHE, Pa3HOCTb
MOTEHIMAJIOB, ANEKTPOJABIKYIIAS CHiIa, paboTa TOKA, MHAYKIMS MarHUTHOTO IOJs, CUiIa
Awmnepa, cuna JlopeHua, HWHIYKTUBHOCTh KaTYIIKH, DSHEPrUsl BJIEKTPUYECKOTrO U
MarHMTHOTO TOJIEH, MEepUo M 4YacToTa KojieOaHUH B KoJeOaTeNIbHOM KOHTYpeE, 3apsl U
CWJIa TOKa B TMpOLIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KojeOaHuM, (POKycHOe
paccTOsIHUE M ONTHYECKas CWJIA JIMH3bI, NPU ONHMCAHUM IPABWIBHO TPAKTOBATh
(U3MYECKU CMBICI HUCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W €IUHUIIbI, YKAa3bIBaTh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMHU BEJIMYMHAMU;

ONHCHIBAaTh U3YyYEHHbIE€ KBAHTOBBIC SBJIICHUS W IMPOLIECCHI, UCIOJIB3Ys (PU3MUECKHE
BEJIMYMHBL: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTAa CBETA, SHEPTUS U
UMITYyJIbC (POTOHA, MEPUO TMOJIypacnaza, SHEPIrusl CBS3M aTOMHBIX SJEp, MPHU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKHUM CMBICT MCIOJIb3yEMbIX BEIMYMH, UX O003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYIO BEJIMYMHY C
APYTUMHU BETMYMHAMU, BBIYUCIIATH 3HAYEHNE (PU3NUECKON BEJTMUMHBI,

aHAJIM3UPOBATh (PU3NUECKHUE MPOLIECCHI U SABJICHUS, UCTIOIb3Ys PU3NUECKUE 3aKOHBI U
OpUHIUIBL: 3akoH OMma, 3aKOHBI TOCIEAO0BATENIBHOIO M NapaJljIeIbHOTO COEIUHEHUS



MPOBOJTHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH JIEKTPOMAarHUTHOW WHAYKLIHWH, 3aKOH
MPSIMOJIMHEWHOTO  PacHpOCTpPAHEHUsI CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI
NpeJIOMJICHUs] CBETa, ypaBHEHUE OWHIITeHHa ana Qororddexra, 3aKOH COXpaHEHUSs
SHEPIruM, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpPaHEHHUSI MACCOBOr0 4YHCIla, MOCTyJaTbl bopa, 3aKOH paJMOAaKTUBHOIO pacranaa, Mnpu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHUE U
ycioBus (rpaHullbl, 001aCTH) TPUMEHUMOCTH;

ONPENEINIATh HAIPABICHHE BEKTOpAa HMHAYKIIMM MAarHAUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh W OIMCHIBATH H300paXKEHHE, CO3/1aBaeMOEC IIJIOCKUM 3€pKaJioM, TOHKOU
JINH30M;

BBITIOJTHATH SKCTICPUMEHTHI TI0 UCCIEAOBAHNIO (DM3UYECKUX SBJICHUA U TPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHMI: Mpu 3TOM (PopmMyIupoBaTh
npoOsemy/3ajadyy W THUIOTE3y Y4eOHOTO OKCHEpUMEHTa, CcOOUpaTh YCTAHOBKY U3
MPEI0)KEHHOTO 000PY/I0BaHUS, TPOBOUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PU3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAIBHBINA CIIOCOO M3MEPEHHUS U UCTIOIh30BATh NU3BECTHBIC METO/IbI OIICHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH C UCIOJIb30BAHUEM MPIMBIX
W3MEpPEHUN: TIPpU HSTOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHUpOBATh PE3YyJIbTAThI
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHJI€ TaOIuIl U TpadukoB, AenaTh
BBIBO/IBI 110 PE3YyJIbTATaM UCCIEIOBAHNUS;

coOmro/1aTh MpaBuia 6€30MacHOro Tpy/ia MpU MPOBEICHUN HUCCIEAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKON M TPOCKTHOM MESITEIBHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHMUS;

pemiath pacuéTHhIe 3aJa4d C SBHO 3aJaHHOW (PU3MYECKON MOENbI0, MCMOJIb3Ys
¢dbu3nYecKkue 3aKOHBI M TPUHIUIIBEI, HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIOMpATh
(U3UYECKYI0 MOJIEIb, BBIACHITh (PU3NUECKHE BEIMUYUHBI U (HOPMYJIIbI, HEOOXOAMUMBIC IS
e€ pemieHus, MPOBOAUTL PACUYE€Thl U OILEHMBATh PEATHLHOCTh IMOJIYYEHHOTO 3HAYCHUS
(hu3nYeCKOM BEITUUYUHBI,

pelmaTh KayeCTBEHHBIE 3a/laud: BBICTPAaUBATH JIOTUYECKU HEMPOTUBOPEUUBYIO
IETIOYKY PACCYXICHUHN C OMOPON HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKue
SABJICHUS;

WCTIOJB30BaTh MPU PEHICHWH YYEOHBIX 3aJa4 COBPEMEHHbIE HWH()OpPMaIMOHHbBIC
TEXHOJIOTUHU JJIsI TIOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALUUA U MPEICTaBICHUS yUeOHOM
U HAyYHO-TIOMYJSAPHON uWH(MOpMAIMK, TOJNYYSCHHOM U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSICHSATH TPUHIMIBI JEUCTBUS MAaIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pasyinyaTh yCI0BUS X 0€30MacHOTO UCIOIb30BaHUs B OBCEAHEBHOM KU3HU;

NPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;



UCTIOJh30BATh TEOPETUYECKHE 3HAHHS MO0 (PU3WKE B IMOBCEIHEBHOW KH3HH IS
oOecrieueHrs O€30MAaCHOCTH TMpH OOpalleHHd C T[pUOOpaMH U TEXHUYECKHUMHU
YCTPOWMCTBAMH, JUISI COXPAHECHUS 3/I0POBbS U COONIONCHHS HOPM 3KOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXXAOIIECH Cpeie;

paboTaTh B TPYIIIEC C BBITIOJIHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH, IIIAaHUPOBAThH
paboTy TpyMIIbI, PAlMOHATBHO PACIIPENESITh 00S3aHHOCTH U TUTAHUPOBATH JESTEIBHOCTD
B HECTAHJAPTHBIX CHUTYallHSX, aJICKBATHO OIEHWBATH BKJIAJ] Ka)XJIOTO W3 YYACTHHKOB
TPYIIBI B PEIICHUE PACCMaTPUBACMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne /i P KonTpoJabHbie IIpakTuyeckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnmoreka [JOK
' TIEPEXO/IBI https://m.eds00.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1 bubmmorexa [OK

https://m.edsoo.ru/7f41bf72
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4.9 [TocTosiHHBIN 21€KTpUUECKUil TOK. TOKHU B 12 bubnuoreka [IOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PeszepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72

11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne n/n HauMeHoBaHMe Pa3IeJIOB M TEM MPOrPaMMBbl KOHTpOJILHbIE TMpakTHyecKue (mudposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarnutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [HOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuotexa [JOK
' KoeGanus https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.2 M 1
€XaHUYECKUE U IJICKTPOMATrHUTHBIC BOJTHBI 5 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuorexa [JOK
4.1
ICMCHTEI KBAHTOBOI OTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 4
Crpoetine aroma https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngjﬁ;ﬁiﬁgﬁ}; £41c07C
Hroro mo pazueny 7
Pazaen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHNE 4 Et?fi;f::;igrou/l;fmwk
Uroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos JJIeKTPOHHBIE
Jlj;-)n Tema ypoxa Bcero EL’:ZTPOM’ Ipaxririeckue :)Ig:ai((:?;feﬂbﬂme
padoThI padoTel pecypchl

1 ®dusuka — Hayka o npupoje. Haydnbsie MEeTOAbI MO3HAHUS 1 bubnunoreka [HOK
OKPYXaroIEero MUpa https://m.edsoo.ru/ff0c32e2

5 Posb 1 MecTo (u3uku B JOpMUPOBAHUU COBPEMEHHON HAyYHOM 1 bubnmoreka [JOK
KapTUHBI MUPA, B IPAKTUYECKON JIESITEIHLHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6

3 Mexanundeckoe aBmkeHne. OTHOCHTEIBHOCTh MEXaHHIECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE ABUKCHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c372e
6 CBoOomHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 Eggjﬁ&fiﬁ)?ﬁg 0c39cc

7 KpuBonuneitnoe nBuxeHue. /[BrmxkeHrne MaTepruaibHONM TOYKH 110 1 bubnuotexa [JOK
OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada

3 [Ipunuun otHOCUTENBbHOCTH ["anunes. MIHepuuanabHble CUCTEMBI 1 bubnuoreka [IOK
otcyeta. [lepBblii 3akoH HeroTOoHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akoH 1 bubnuoteka [JOK
HeroToHa U1 MarepuanbHOU TOUKU https://m.edsoo.ru/ffOc3be8
10 Tpetwnii 3akoH HproTOHA 1711 MaTepralIbHBIX TOYEK 1 E;ISS/P/I;T:;;ES/I; 0c3bes

11 3akoH BceMupHOTO TAroteHus. Cuna tspkectd. [lepBas kocMudeckas 1 bubnnorexka [JOK
CKOPOCTh https://m.edso0.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Egg:;;f;;?ﬁ}; 0c3e18

13 Cuia tpenust. Koadunment tpenuns. Cuiia COnNpOTUBICHUS TTPU 1 bubnuotexa [JOK
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JBMXXCHHUH TCJIa B XXUAKOCTH UJIN Ia3c

https://m.edsoo.ru/ff0c3f76

14 [TocTymarensHOE M BpaliareIbHOE IBHKEHHE a0COIFOTHO TBEPOTO bubnnorexka [HOK
tesna. MomeHT cuiibl. [1nedo cusibl. YeiioBust paBHOBECHS TBEPAOTO Tella https://m.edsoo.ru/ff0c41a6
15 HNMnynbsc MmaTepualbHOW TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. bubmumoreka [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbca. PeakTUBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabota u momHOCT cuibl. Kunetnueckast sHeprust MarepuaibHOM bubnunoreka [HOK
Touku. Teopema 00 U3MEHEHNH KUHETHYECKON SHEPTHH https://m.edsoo.ru/ff0c4502
[TorenuunanbHas sueprud. [lorenuunanbHas SHEPrUs ynpyro
17 nehopMupoBaHHOM NpyXUHBL. [loTeHIInanbHast SHEPTUs Tena BOIU3H bubmmorexa [TOK
https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTeHunanbHbIC U HETIOTEHIIMANBHBIE CUIIBL. CBS3b pabOTHI
18 HEMOTEHI[UATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI bubamorexa LOK
. https://m.edsoo.ru/ff0c478c
Ten. 3aKOH COXpaHEHUSI MEXaHMYeCKOM SHepruu
JlaboparopHuas pabota «lccieqoBanue CBSI3U padOThI CHUIIBI C
19 M3MEHEHHUEM MEXaHUYECKOUM SHEPruu Tejla Ha IPUMEPE PACTAKEHUS
PE3UHOBOTO KIyTa»
20 KonTtponsHast padora no teme «Kunematnka. JlnHamMuKa. 3aKOHBI bubnuoreka [IOK
COXpPAHEHUS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH. bubnuoreka [IOK
Bbpoynosckoe asmxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
29 Xapakrep ABUKEHUS U B3aUMOJACHCTBUS YacTUL BeulecTBa. Moaenu
CTPOEHMS Ta30B, )KUJIKOCTEN U TBEPABIX TEIN
23 Macca monexyn. KommuectBo Bemectsa. [TocTosiHHass ABoraapo
24 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
temneparyp Llenbcus
. bubnuorexa [JOK
25 Uneanwhsiii raz B MKT. OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffocAfde
26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHUECKOW SHEPTHH bubnuorexa [JOK
JBIKEHUS MOJIEKyJ. Y paBHeHue MeneneeBa-Kianelipona https://m.edsoo.ru/ffOc511e
27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
28 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXKILY
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napamMeTpamMu COCTOSAHUA pa3pCKCHHOTO rasa»

29 W3ormporieccsl B UaeaIbHOM Ta3e U UX rpaduueckoe mpeacTaBlieHue bubmmorexa [OK
pott A P e https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHeprusi TepMOJMHAMHYECKO CUCTEMBI U CIIOCOOBI €&
30 n3MeHeHus. KonmuecTBo TEIIIOTh U pabota. BHyTpeHHSsIs SHEPTHs bubmmorexa [TOK
) P - PHYTP P https://m.edso0.ru/ff0c5952
0JIHOATOMHOTO UJCAIIbHOTO raza
bu6mmoreka [IOK
1 B
3 FABL TEILIONEpEAaT https://m.edsoo.ru/ff0c5c36
32 VnenbHas TEIIOEMKOCTH BeliecTBa. KoanuecTBo TEIOTH IPU bu6mmoreka [IOK
Teruionepenaye. AauadaTHeli mpoiecc https://m.edsoo.ru/ff0c5c36
33 [TepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30MpoIleccam bubmmorexa [JOK
P pMoA P pott https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. BTopoit 3akoH TepMOAMHAMUKA bubmmorexa [JOK
P pott pHpOZe. P pMOA https://m.edso0.ru/ff0c6230
bubmuorexa [JOK
IT i KII i
35 punnun nevicteus u KI1J[ TermoBoit mammHbl httos://m.edsoo.ru/f0c600a
36 [uxn Kapro u ero KITJI
37 DKoJoruyeckre npoodaeMbl TEII0HEPTeTHKU
O6o0matomuii ypok «MonexynsapHas pusruka. OCHOBBI bubnmnoreka [JOK
38
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no reme «Monexynsipaast pusnuka. OCHOBBI bubnuotexa [JOK
TEPMOJINHAMUKHN» https://m.edsoo.ru/ff0c6a50
bu6mmoreka [IOK
40 IT § N
apooOpa3oBaHue U KOHAeHcanus. McnapeHue u KureHue httos://m.edsoo.ru/ff0c63b6
41 AOCOmIOTHAS M OTHOCHUTEIbHAS BIXXHOCTh BO3ayXa. HackIeHHbIH ma bubmmorexa [JOK
AY%a. - P https://m.edsoo.ru/ff0c64d8
42 Teépmoe Teno. Kpucrannuyeckue u amopgHbie Tena. AHU3OTPOIHS bubmuorexa [JOK
CBOMCTB KpucTasuioB. JKunkue kpucramisl. COBpEMEHHBIE MaTEpUAIIbI https://m.edso0.ru/ff0c65f0
43 [InaBneHue u KpucTamumsanus. Y AeIbHAs TEIUIOTA TUIABJICHHUS. bubnnorexka [JOK
CyO6numarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEII0BOTO OanaHca bubnmnorexa [JOK
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https://m.edsoo.ru/ff0c6820

45 DnekTpu3alus Tel. DIEeKTpUIecKuil 3aps. JBa Buaa s3MeKTpUYECKUX bubnmoreka [JOK
3apsa0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKH, TUATIEKTPUKHU U MOTYIPOBOJIHUKH. 3aKOH COXPAHECHUS bubnnoreka [HOK
ANEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 35eKTpUYeCKUil bubnmoreka [JOK
3apsij https://m.edsoo.ru/ffOc6ced
48 Hanpsoxk€nHaocTh 3nekTpuueckoro nostst. [IpuHuun cyneprno3uuuu bubnmoreka [JOK
NIEKTPUUECKUX MOJeH. JINHNK HANPsYKEHHOCTU https://m.edsoo.ru/ff0c6df2
49 Pa6ota cun anexrpocrarudeckoro nojs. Ilorenmuan. Paznocts bu6mmoreka [IOK
MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
50 [TpoBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM II0JIE. bubnuorexa [JOK
JuanekTpudeckas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnuorexa [JOK
>l Dueitpotukocts. Konzericarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apssKeHHOTO bubnuorexa [JOK
KOHJICHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "V3MepeHue 3MeKTpoEMKOCTH KOHIeH caTopa'
[IpuHuuMI NEHCTBUA U TPUMEHEHUE KOHJIEHCATOPOB, KOMTUPOBAIBHOTO
54 amnmnapara, CTpyHHOro NpuHTepa. DIEKTPOCTaTUUYECKas 3allUTa.
3azemiieHne NIEeKTPOpruOOpPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €T0 CyIecTBOBaHUs. [[0CTOSHHBIN TOK.
55 Cwuia Toka. Hampsixenue. Conportusiienue. 3akoH Oma i ydacTka
enu
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COSAMHEHNE
56 poBOTHUKOB. JIaGopaTopHas padoTa «/3yueHne cMemanHOTro bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0
COCTMHEHUS PE3UCTOPOBY»
bu6mmoreka [JOK
57 PabGoTa 1 MOIIHOCTH ANMEKTpUIECKOro Toka. 3akoH [[xoymnsa-JIenia https://m.edsoo.ru/F0c7838
58 3akon OMa 11 OJTHOM (3aMKHYTOM ) AeKTprudeckoi renu. KopoTtkoe bubnmnorexa [JOK

3ambikaHue. JlaboparopHas padota «M3mepenue 3/]C ncrounnka Toka

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

" CT0 BHYTPCHHCT'O COITPOTHUBJICHUS

DneKTpOHHAs MPOBOJUMOCTD TBEP/IBIX METANIOB. 3aBUCUMOCTD

59 1
COIIPOTHUBJIEHUS METAJIJIOB OT Temreparypbl. CBepXIIPOBOAUMOCTh
60 DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIE€KTPOHHBIX ITYYKOB 1
61 [MomynpoBoaHHUKH, UX COOCTBEHHAs! M IPHUMECHAs IIPOBOIUMOCTb. 1 bubnuoreka [IOK
CaoiicTBa p—n-nepexoza. [lonynpoBoiHUKOBbBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DIEeKTpUYECKUIl TOK B pacTBOpax U paciuiaBax 3J1€KTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPONIMTHYECKAS AUCCOLUALIMS. DIICKTPOJINU3 https://m.edsoo.ru/ff0c82ba
63 DNeKTpUYeCKuil TOK B ra3ax. CaMOCTOSATEIbHBIA U HECAMOCTOSATENIbHBIN 1 bubmuorexa LIOK
pazpsaa. Monnus. [1nasma https://m.edsoo.ru/ff0c84ae
64 OnexkTpudecKkre NpudOpbl U yCTPOICTBA U UX MPAKTUUECKOE 1 bubnuoreka [IOK
npuMeHenne. [IpaBuiia TEXHUKH 0€301MacHOCTH https://m.edsoo.ru/ffOc86fc
. bubmuorexa [JOK
65 000 1
Obodm@IOmHMH YPOK «INIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
66 KonrtponbHas pabora no reme «nekTpocraTika. [1ocTosiHHbIHI 1 bubnuoreka [IOK
SJIEKTPUYECKUM TOK. TOKM B pa3IM4YHBIX Cpeaax» https://m.edsoo.ru/ffOc8a8a
67 PesepBHblit ypok. KonTponbHas pabota 1o reme "DnekTpoanHamMuka” 1 ngg;?f:;igﬁ}; 0C8C56
bu6nmoreka [JOK
68 P i . i 10 1
e3epBHbI ypok. O6o6maronmii ypok o remam 10 kiacca https://m.edsoo.ru/FOCBf6e
69 68
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE
1 nosie. BeKTop MarHuTHOM MHAYKUMUU. JIMHUY MarHUTHOM 1 bubmmorexa [IOK
' P yic. https://m.eds00.ru/ff0c9778
UHIYKIUH

5 MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT Ipcresa. 1 bubnuoreka [IOK
BzaumopeiicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas paboTa «3ydueHne MarHuTHOTO MOJIS 1 1 bubnnoreka [JOK
KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOIO 1OJIs1 HA MPOBOJIHUK ¢ TOKOoM. Cuna

4 Awmrepa. JlaboparopHnas pabota «/ccrnenoBanue neiicTBus 1 1 bubmmorexa LOK

pa- paTOpHas p https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)

5 JlelicTBME MArHUTHOTO MOJISL HA JBHXKYILYIOCS 3apsIKEHHYIO 1 bubnnoreka [JOK
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DJeKTpoMarHuTHas MHAYKIus. [IoTok BeKkTOpa MarHUTHOU

6 uHAyKuud. J/1C nHAyKIuK. 3aKOH JIEKTPOMarHuTHOM 1
nHaykunn Papanest

7 JlaGopatopHas pabota «MccienoBanue siBlIeHUs 1 1 bubnnorexka [JOK
3JIEKTPOMArHUTHOM MHIYKIAW https://m.edsoo.ru/ff0cal50
WNunyktuBHOCTD. SIBNeHne camonnaykuuu. 31C

8 CaAaMOMHIYKIINU. DHEPIUI MArHUTHOTO IIOJIS KATYIIKH C 1 bubmmorexa LHOK

YIHHH. p y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE 10JIe
TexHU4YeCKHEe yCTPOMCTBA U UX MPUMEHEHHE: TIOCTOSTHHBIE

9 MarHUThI, 3JIEKTPOMATrHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN 1
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS T1€Yb

10 O6o6marmuii ypok «MarauTHoe nojie. DIeKTpOMarHuTHas 1 bubnmoreka [JOK
VHIYKLUSD) https://m.edsoo.ru/ffOcab82

11 KonTponbhas pabota no Teme «MaraHuTHoe mouie. 1 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

DJIEKTPOMArHUTHAsE UHIYKITUS»

https://m.edsoo.ru/ffOcad58

CBoOoaHbIe MEXaHUUYECKHE KoyieOanus. ["apMoHnueckue

. bu6mmoreka [IOK
12 KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOAHUM.
https://m.edsoo.ru/ffOcaf06
IIpeBpaiienue s3uepruu
JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH
13 nepuoja Majblx KoJieOaHUii rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Tpy3a»
Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
14 KOJIeOaHMs B UICATHPHOM KOJIeOaTEIbHOM KOHTYPE. AHAIOTHUS bubmuoreka [JOK
MEXIY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHbIMU https://m.edsoo.ru/ff0cb820
KoJIe0aHUSIMU
15 ®opmyna ToMmcoHa. 3aKOH COXpAHEHHS YPHEPTUU B UIACATHBHOM bubnuorexa [JOK
K0JIeOAaTETbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux KoneOaHusX. BoiHy X 1eHHbIE
16 MexaHuueckue koixebanus. Pesonanc. BeiHyXaeHHEIE bubmmorexa [IOK
' ' I https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOaHUs
[lepemennbIii TOk. CUHYCOUIaTbHBIN IEPEMEHHBIN TOK.
17 MoIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYIHOE U bubmmorexa [JOK
. p ' e https://m.edsoo.ru/ffOcbd34
NEeNCTBYIOIee 3HAYCHHUE CUJIBI TOKA U HAPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedaeHue
AIEKTPUUYECKON SHEPTUU
YCTpOUCTBO M MPAKTUYECKOE IPUMEHEHHE dJIEKTPUIECKOTO
19 3BOHKA, FeHepaTopa NePeMEHHOT0 TOKa, JIMHUN bubmmorexa [JOK
’ patopa rep ’ https://m.edsoo.ru/ff0cc324
aJIeKTponepeaay
DKOJIOTUYECKUE PUCKH MPHU TPOU3BOJICTBE DIEKTPOIHEPTUH.
20 KynmeTypa ucIonb30BaHus JIEKTPOIHEPTHN B TIOBCETHEBHOM
KU3HU
MexaHnueckre BOJIHBI, YCIOBUS pacnipocTpanenus. [lepuo.
21 CKopoCTh pacmpoCcTpaHEHUs | JUTMHA BOJNHEL. [lonepeunsie u bubmmorexa [TOK
P pactpoc1p ' P https://m.edsoo.ru/ffOcca54
MPOJIOTBHBIEC BOJHBI
99 3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnmuotexa [JOK

TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

ONEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U ckopocTs. [1lkana

bubmuorexa [JOK

23 JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHLMIIBI pagOCBSI3U U TeleBUACHU. Pa3BuTue cpeacTs
cBs3u. Paguonokanus
25 KoHntposbhas padora «KonaebaHuss 1 BOJIHBDY ngg;ﬁf;igrouﬁf 0ce6E8
26 [IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA B OJJHOPOHOM bubnnoreka [HOK
cpene. ToueuHblid UICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 Otpakenue cBera. 3akoHbI OTpaxkeHUs cBeta. [locTpoenue bubmumoreka [IOK
M300pakKeHHI B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceta. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubnnoreka [JOK
[IpenenbHbIi yroil MOJIHOIO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas pabota «3MepeHue nmokasaresns bubnuorexa [JOK
[IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [Toctpoenne nzodpaxenwuii B muH3e. opmyna bubnuorexa [JOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHnas pabota «MccnenoBanue CBOMCTB
N300paXeHU B TMH3aX»
39 Hucnepcus ceera. CinoxHbIi coctaB 6enoro csera. L[Ber.
JlaGopatopHas pabota «HaOnronenue nucnepcuu cBETa»
33 Hurepdepennus cera. udpakius cera. JudpakimonHas bubnuoteka [JOK
peuéTka https://m.edsoo.ru/ffOced22
34 [TonepedynocTh cBeTOBBIX BOJIH. [lomsipu3anus ceera bubmorexa HOK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpudOpPHI U YCTPOICTBA U YCIIOBUS X
0€30MacHOro NPUMEHEHUs
36 I'panupl NPUMEHUMOCTH KJIACCUUECKON MEXaHUKH. bubnuorexa [IOK
ITocTynarsl crienuanbHON TEOPUUA OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHI bubnmuotexa [JOK
Y COKpAILIEHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHEprusi 1 UMITYJIbC PEIATUBUCTCKON YacTUIlbl. CBSI3b MacChl bubmuotexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0ced22
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C BHEpPIUEN U UMIYJILCOM. DHEPIUs OKOs

https://m.edsoo.ru/ffOcfc68

39 KonTtponbnast pabora «Ontruka. OCHOBBI CIICITUATBLHOMN bubnnoreka [HOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
bubmuorexa [JOK
40 ®otonbl. Dopmymna I1nanka. DHeprust 1 UMITYIIbC (POTOHA
pMy P yae ¢ https://m.edsoo.ru/ffOcfel6
OtkpsiTue U uccnenoBanue porordpdexra. OnbiTe A. I bubnmoreka [JOK
41
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl hoTorddekra. YpaBHeHnE DUHIITEHHA s bubnmoreka [JOK
dororddekra. «Kpachas rpanuna» porodrddexra https://m.edsoo.ru/ff0d015e
Hasnenue ceera. Onbitel [1. H. JIeOeneBa. Xumudeckoe bubmuoreka [JOK
43 .
JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHUYeCKUe YCTPONUCTBA U MPAKTUYECKOE TPUMEHEHHE:
dbotorneMeHT, POTOAATUHK, COTHEYHAs! OaTapesi, CBeTOINO0/
45 Pemenue 3amay no Teme «3I€MEHTHI KBAHTOBOM ONTHKN bubmmorexa LOK
A https://m.eds00.ru/ff0d0302
46 Mopuens atoma Tomcona. OnbiTel Pesepdopaa mo paccestHuo bubnuorexa [JOK
a-yactull. [Imanerapnas Mojens aroma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 IToctynater bopa
TYIETHL bOp https://m.edsoo.ru/ff0dOafa
48 Wznyyenue u norsoiieHne GOTOHOB IIPH MEPEX0JIe aTOMa C bubnunorexa [JOK
OJHOTO YPOBHS SHEPrUU Ha Ipyror. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
BosHOBBIE cBOMCTBA yacTull. BonHb! ne bpoitns.
49 KopmnyckynsipHo-BonHOBOM nyanu3M. CIOHTaHHOE U bubmmorexa [JOK
PHyCKY:UIP a4 ' https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTyUYEeHUE
50 OtkpeiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubnmuotexa [JOK
OIIPEACIICHUIO COCTaBa PAAUOAKTUBHOI'O U3IIy4ECHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Bnusaue
PaIuOaKTUBHOCTH HA KUBBIC OPTaHU3MBbI
OTtkpsITHE IPOTOHA U HEWTpoHa. M30TombI. Anbda-pacna.
. . bubmuorexa [JOK
52 DONEeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaj. ["amma-

U3Iy4YeHue

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble peakuuu.
SAnepuslii peaktop. IIpo0neMbl, TEPCIEKTUBDI, SKOIOTUYECKHE
ACIIEKTBI SIEPHON YHEPTEeTUKU

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

54

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA. MeTo/1bI
HAOJIIOJICHUS ¥ PErHCTPALMK 3JIEMEHTAPHBIX YaCTHL.
Kpymslii ctonn «®yHIaMeHTaIbHbIE B3aUMOICHCTBHS.
EnuHCcTBO pU3nMUecKkoil KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3mHoro HeOa. Co3Be3nusi, spKue 3BE3/1bl, TUTAHETHI, UX
BuauMoe asmxenue. CoaHeuHas CUCTEMA

Comnie. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosHia
" 3BE3N

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI [JIaBHOM
[IOCJIEZI0BATENIbHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS] O TPOUCXOKICHUH U
spommonuu CosHIa U 3BE3]1

58

Mieunsiii [Iyre — Hama ['anaktuka. [lonoxenue u
newxkenne Comnuua B ["'anmaktuke. ["anaktuku. YEpHbIe IBIPHI B
SA/Ipax TaTaKTHK

59

60

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmkTOBOE M3iydeHne. MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

62

63

KontponbHas padota «1€eMEHTHI aCTPOHOMUHU U
acTpoPU3UKM»

Ob6o6maromuit ypok. Poib ¢pusuku u actpoHomMuu B
SKOHOMHUYECKOH, TEXHOIOTNYECKOM, COIIMAIILHON 1
ATUYECKOH chepax NeaTeTbHOCTH YeTOBEKa

Ob6o6maromuit ypok. Posib u mecto puszuku u acTpoHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

64

65

O6o06matomuii ypok. Pons ¢puzudeckoit Teopuu B
dbopMHUpOBaHUH MIPEACTABICHUHN 0 (PU3NYECKON KapTHHE MUpPa

Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJCTABICHUIN O IPUPOIE

Pe3epBHbIil ypok. MarHutHoe noJie. DJIeKTpOMarHuTHas

66 1
WHIYKIHS
67 PesepBHbliil ypok. Ontuka. OCHOBBI ClIEHHATIBHON TEOPUHU 1
OTHOCHUTEJIbHOCTH
Pesepunrlit ypok. KBantoBas gpusuka. DeMeHTH aCTPOHOMHH bubmumoreka [IOK
68 1
U acTpoU3NKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakiueit

[TapdentreBoit H.A., AknnonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJISL
®uzuka. 10-11kn. [Toypoun. mmanup. i MsikumieBa 2013 -128¢
®uzuka. 10-11xa. C6. 3agau_IlapdentoeBa H. A 2017 -208¢

®usuka. Konrpons 3nanuit. 10-11ki1._3adotun, Komuccapor 2008 -64c

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://edsoo.ru

https://resh.edu.ru

http://school-collection.edu.ru
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