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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommux OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBsA3€H (UBMKU C €CTeCTBEHHO-HAyYHBIMU Yy4eOHBIMH TMpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JIUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpaduei u actpoHomuein. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM i ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PpAN HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KakK NPUHUMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (pu3mku
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJOTHUYECKHX MPHIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOpUH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpWUH, JJIsi ONHCAaHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAILHON AESITETbHOCTH O0YyYaroUIUXCH.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKkTUYeCKux padoT. BeifeneHne B yKa3aHHOM MepedHe JTabopaTOPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOy4aloIUMHUCS YMEHUSMU TPOBOJUTH KOCBEHHBIE W3MEpPEHUSs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHON (PU3NUECKON MOEIBIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaK U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOLIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHUsl TODKEH H3ydaThCs B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme mo (pU3MKe YUSHHUECKHX MPAKTHUYECKUX padO0T U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBJIGHUW HW  MPOIECCOB, JOMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYamomMXcs. TeMaTH4ecKue KOMILIEKThI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH TIEJIIMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SBIISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O poNM (PUMKHU IS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TMpuOOpEeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHmMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue (pU3NYECKOW MOJEIH, aJIeKBATHON yCIIOBUSAM 3aJ1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO Pe3yIbTara;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJICITIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKe TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpenHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkEHHE  MATepUAIBHOM  TOYKM  TIO
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY NYTSIMHU, MNPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU IBUKEHUU TEJA B AKUJKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKHHE U
pE3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJCaIbHOrO rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOILECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneiThl 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHu4eckrue yCTpOMCTBA U TMPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPALINS).

W3meHeHne BHyTpEeHHEH dHEPruu (TeMIiepaTypbl) Tejaa IpH TeIionepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HachllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayumM3anus. Y AelbHast TerioTa miasienus. CyOaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
DnekTpusaius Ted. OJNEeKTpUuYeckuid 3apsan. JIBa Buma d3IEKTPUUYECKUX

3apAa0B. HpOBOI[HI/IKI/I, JAUDJICKTPUKH W IIOJYIIPOBOJHUKH. 3aKoH COXpaHCHUA
QJICKTPHUYICCKOI'O 3aps/a.
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B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTpUUECKUI 3apsi.
Onektpuueckoe mnojne. Hanpsk€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3ULANA DNEKTPUUYECKUX Moyeil. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B IJIEKTPOCTATHUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, JJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEIECTBA.
IlocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsi CUJIa U BHYTPEHHEE COINPOTUBICHUE HCTOYHMKA TOKA.
3akon Oma i1 MOJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IIpUMECHast MIPOBOJANUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.
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ONEeKTpUYEeCKHd TOK B  PACTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DIIEKTPOIMTHYECKAS TUCCOLUALIUS. DIIEKTPOJIN3.

OnekTpuyeckuid TOK B raszax. CamMOCTOSATEIbHBIM M HECAMOCTOSATENIBbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI NPOBOAMMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kilacce OoCyIIECTBIISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBsSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runores3a, (QuU3WYecKass BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, rurnep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe ABM)KEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAUYH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJUTHYECKAS JHUCCOLMALINS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, mapoBas TypOWHA, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTpYMHBIN IIPUHTED, DJIEKTPOHArpeBaTEbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaTbBaHUKA.

11 KITACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  TIOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHWTHOM MHAYKUMU. KapTWHAa JNMHWKA MarHUTHOM
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe TpPOBOJHMKA C TOKOM. KapTWHa JMHUN WHAYKIUHA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaenctBue npoOBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HalpaBlieHHE. J[BUXKeHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHAYKIUAW. OJIEKTPOABIKYINAS CWia HWHAYKUUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITIpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHMY MHAYKIIMY MarHATHOT'O OJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSTHHOTO MarHUTa HA PAMKy C TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonmnyeckue konebanus. [lepuon, wacrora, ammumryga u ($aza KoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojebaHusx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeiayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHre MEPEMEHHOTO0 TOKa B LENM U3 [OCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHue, NoJisapu3anus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.
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Hab6monenue untepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Mospu3anus, Tudpakiuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIOTHBIN OKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CobOupatouie u pacceuBaromive JuH3bl. ToHkasg 1nuH3a. DoKycHOe
paccTosiHME W ONTHYEeCKas cuja TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue YyCTpONCTBa U MPAKTHUYECKOE MNPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIUOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PEIIETKA, OSIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U IIPEJIOMIICHHE CBETa.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

HaGmronenue natepdepeHinm cpera.

Habmronenune nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.
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[TonydyeHue ciekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuIBl  OPUMEHUMOCTH  KJACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETA B BaKyyMe€, IPUHIINI OTHOCUTEIBHOCTH DUHILITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHU U COKpallleHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
MIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Hepruu HOTOHA C €r0 YACTOTON. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpanumay
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Inanerapnas mopens aroma. [locrynater bopa. M3myuenne u moryomeHue
(GOTOHOB TpU TEpexoAe aroMa C OJHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujel
cnekTpoB. CIeKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

17



BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnroneHue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paauoakTuBHOrO wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.
Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHn4eckrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOUIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Drarnsl pa3BUTHS acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum CosHOAa W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINA KJIacc —
CBETHMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PemMkTOBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOmroennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CeBEpHOro MOMyIIapus U IPKUE 3BE3/bL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YeIOBEKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib GU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 06a30Boro ypoBHsS B 11 kimacce OCyIecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PaKT, TUMOTe3a, (PU3NyUecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
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MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM IIpUpoJie, KoJjieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIE, IEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIn3.

l'eoepagus: MarHWTHBIE TIOMIOCA 3€MJIM, 3JICKA MarHUTHBIX PV,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonocua: JNVMHWUW DJEKTpPOIIEpeaay, TIEHEpPaATop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN amnmapaT, BOJOKOHHAsi OMNTHKA,
COJIHEYHas Oarapes.

20



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIIETYIONTHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeaU3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YKCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITEIbHOCTh B MHTEPECAaX TPa)KTaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;
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5) TpyA0BOro BOCIIHTAHUS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOro BOCIIUTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJIOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOCKTHYHD U HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTHKECHHUS
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3zoBble ucciaenoBarebCKue AeiicTBHA.
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BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJI€Th HaBbIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHUs, HaXOAUTb apryMEHThl JUIsl JOKa3aTesbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTUYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (opm
NIPEICTABIICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHM B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAEpX aHUs B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYeHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHS:
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OCYILECTBIATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOH(JIMKTHBIX CHUTyallud M  cMsr4arhb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

II[PUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IIO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEILHOCTh B 00JACcTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO H3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIbLHONW  peduiekcuM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHMST;

yMEeThb OIICHUBAaTh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHHS 0 HX
CHIDKEHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JeSATEeIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIITHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJICKT, MIPEI0JIarafoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKJIIOUYAIOIICH CIIOCOOHOCTh IMTOHUMATh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATBI
K xonmy oOydyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepuajibHas TOYKa, HHEpIIUaJbHAs CUCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJeaJbHbIN Ta3, MOJCIH CTPOCHUS Ta30B, KUJIKOCTEH U TBEPBIX T, TOUCUHBIN
AIIEKTPUUCCKHUH 3apsij MPU PelIeHn: (PU3NIECKUX 3a/ad;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPUM CTPOCHMS BEIIEeCTBA U
ANCKTPOAMHAMUKH:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJUHEHHOE
JIBIDKEHUE, CBOOOJHOE TajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieiicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
1 TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPH HarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, HCIApECHHE, KOHJEHCAIMs, IUIaBJICHHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJI&YKHOCTh BO3/TyXa, ITOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
Cocyle, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHUS Ta3a B H30MPOIeccax,
AIIEKTPU3AITUS TEJ, B3aUMOJICHCTBUE 3aps/IOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHE, HCIOJB3yS (DU3UYECKHE BEIMYMUHBI:
KOOpAWHATa, MyTh, IMEpPeMelIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KHHETHYeCKasi SHEprus, MOTEHIMAIbHAS JSHEPIus, MEeXaHUYecKas
paboTa, MexXaHWYecKas MOIIMHOCTh; TPH ONMWUCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKU CMBICT HMCIOJB3YeMBIX BEIMYHMH, WX O0O3HAUCHUS U CIWHMIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUHMHY C JAPYTUMU
BEJINYHUHAMU;

ONKCHIBATh W3yYEHHBIC TETUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMSI,
UCTIONIB3Ysl (M3WYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHs XaOTHYECKOTO JIBIDKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH OMNHCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX
00O3HAUEHUsS W CAWHMIBI, HAXOMUTh (OPMYJIbI, CBS3bIBAIOIINC JaHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMKCHIBATHh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PH3NYECKUE BETUYMHBI: AIEKTPUUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONKWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEeMBIX
BENTUYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEITHUYNHAMH,

aHaJIU3UPOBaTh (YU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Yys (PU3HUECKUe
3aKOHBI U MIPUHILMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUN CYTEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
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OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIHOJb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUH, MpPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (QHU3NYECKUMH  BEIUYMHAMH  C
UCTIOJIb30BaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
buKcUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BU/JIe TaOJIUIl U TPpaUKOB, €NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIeI0BAHNUS,

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU HCCIICIOBAHUI B
pamMKax yd4eOHOrOo OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U TMPOEKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (PM3UUECKHUE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl €€ pelleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TPEICTABJICHUS YU4EOHOW U HayYHO-TIOMYJIAPHON MHGOpPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;
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IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOIIEH Cpene;

paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMON IPOOIIEMBI.

K xonumy oOywenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAECH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJieJb aTOMa, HYKJIOHHash MOJETIb aTOMHOIO siipa MPH PEIIeHUU (PU3UUIECKUX
3ajady;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aMMOJECHCTBUE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCT;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IUYHBIX  Cpel) |
AIIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCIMONB3YSd (PU3NYECKUE BEIUUYUHBIL:
AIEKTPUYECKUI 3apsjl, CHJa TOKA, JIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
COIIPOTUBIIEHUE, PAa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, padoTa TOKa,
UHAYKLIHS MarHUTHOro mois, cujia Amnepa, cuna JlopeHna, MHAYKTHUBHOCTh
KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOIO IIOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
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rapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHMM, (OKYCHOE pacCTosiHue u
ONTHYECKasl CHUJIa JIMH3bI, MPH OINHCAHWM MPAaBUIBLHO TPAKTOBATh (HU3UUYCCKHUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEIIMYMHAMM;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJCHUS M MPOIECCHI, HCIOJIb3Ys
dbu3nYecKre BEJTUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIB3YEMBIX BEMYMH, MX OOO3HAUCHWs] W CAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAMM3UPOBATh (PU3HUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIUTIEL: 3aK0H OMa, 3aKOHBI TIOCTIEA0BATSIIBHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIIMH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHCHHUS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

OTIPEICIITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUW W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIHI,

OCYIICCTBIIATH MPSMBIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIUYHH, TTPU
TOM BBIOMpaTh ONTHMAJIBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYCHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0ro1aTh npaBuia 0€30MacHOrO TpyJa MPH IPOBEICHUM UCCIICJOBAHUN B
pamMKax Y4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyI0BAHUS;

pemarb pacyéTHhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3UUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUUYMHBI U (POPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACcCyKIECHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AaKOHOMEPHOCTU U
duznueckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TIPEJCTaBICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHON MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh NOIydaeMyto HH(pOpMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYXKAKOIIEH Cpeie;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJCH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 23
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CITEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 Et?fsj:l;l;fgsigroullé £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Koan4yecTBO 4acoB Jlara

JIeKTPOHHBbIE U(PPOBHIE

n/ Tema ypoxa Bcer KoHTpobHBI IIpakTHYecKkHn H3Y4YeHH
o0pa3oBaTe/bHbIE PeCypChl

n 0 e padoThlI e padoThl |

®dusuka — Hayka o

H
HPHPOAE. HayiHyie 1 0 0 Bu6morexa LIOK https://m.edsoo.ru/ffoc32e2

MCETOJbI ITO3HAHUA
OKpYyKaromero Mmmupa

Ponb u mecto
¢buznku B
(dbopmMupoBaHUU

COBPEMERHOH 1 0 0 bubmuoreka [{OK https://m.edsoo.ru/ff0c33e6

HAy4YHOU KapTUHBI
MHpA, B
MIPAaKTUYECKOU
JESTEIBHOCTH JIIOAEH

Mexanunyeckoe
JIBUKECHHE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0c3508
JIBUKCHHSL.
[Tepememienue,
CKOPOCTbh, YCKOpEHHUE

PaBHOMepHOE
IIPSIMOJIMHEITHOE 1 0 0 bu6numoreka LIOK https://m.edsoo.ru/ff0c3620
JIBIDKEHUE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE
MPAMOJIMHEHHOE
JBUKCHHE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c372e

CB00OIHOE TIaJIEHHE.
Yckopenue
CBOOOIHOTO MaJICHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0c39cc

Kpuonuneiinoe
JIBUKEHUE.
JBr>xeHue
MAaTepHATbHON TOUKHU
10 OKPY>KHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3ada

ITpuHIMI
OTHOCHUTEIIHOCTH
lNasmnes.
NHuepunanpHbie
CUCTEMBI OTCYETA.
IIepBbIit 3aK0H
Herorona

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina.
[TpunIMI
CYNEPNO3UIIUU CHUJL.
Bropoii 3akoH
HreroTona mis
MaTepuaibHON TOUKU

bubmuoreka [{OK https://m.edsoo.ru/ffOc3be8

10

Tpernii 3akoH
Hrrorona ms
MaTepHAIbHBIX TOUEK

bubnmuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMUPHOTO

bubnuoteka [{OK https://m.edsoo.ru/ff0c3d00
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taroteHus. Cuna
TsbkecTu. [lepBas
KOCMUYecKas
CKOpPOCTh

12

Cuna ynpyrocru.
3akoH ['yka. Bec
Tena

bubnmoreka [{OK https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koaddumment
Tpenus. Cuiia
COINIPOTHBIICHUS TIPH
JBHKCHUH TEJIa B
KUJKOCTH WU Ta3e

bubnuoteka L{OK https://m.edsoo.ru/ffOc3f76

14

15

[ToctynarenbHoe 1
BpAILIATEeIIbHOE
JIB)KEHUE
abCoIOTHO TBEPIOTO
Tesa. MOMEHT CHUIIBL.
[Tireuo cubl.
VYcnoBus paBHOBECHUS
TBEPAOIO Tena

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX
Touek. Mmmymnse
CHJIBL. 3aKOH
COXpaHEHUs
VMITYJIbCA.

bubmoreka [{OK https://m.edsoo.ru/ffOc41a6

bubnuoteka [{OK https://m.edsoo.ru/ff0c43d6
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PeaktusHoOe
NIBIDKEHUE

16

17

PabGora 1 MOIIHOCTH
cunbel. Kunernueckas
SHEPTUs
MaTepuaIbHON
Touku. Teopema 00
H3MEHEHUHU
KHHETHYECKON
SHEPTHU

IloTennmanpHast
SHEprus.
IloTeHnuansHas
SHEPTHUsl yIpyro
nehopMUPOBAHHOM
MIPY>KUHBI.
IloTennmanpHast
SHEpTHUs Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bubnmoreka [{OK https://m.edsoo.ru/ff0c4502

bubmuoreka [{OK https://m.edsoo.ru/ffOc461a

18

IloTeHnmanbHBIC
HEIIOTCHITUAIbHBIC
cuiibl. CBsI3b pabOTHI
HENOTEeHITNaTbHBIX
CHJI C U3MSHEHHEM
MEXaHUUYEeCKOM
SHEPIUU CUCTEMBI
Ten. 3aKOoH
COXpaHEHUSA
MeXaHUIeCKOH

bubnmuoteka [{OK https://m.edsoo.ru/ffOc478c
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SHEPrUu

19

20

21

JlaGopaTopHas
pabora
«HccnenoBanue
CBSI3H PabOTBI CUITBI C
W3MCHCHUEM
MEXaHUYECKOU
SHEPTUU Tella Ha
IpUMepe PaCTIKEHUS
PE3UHOBOTO KI'yTa

KonTponbhas padbora
10 TEME
«KnHemaTuka.
JluHamuka. 3aKOHBI
COXpaHEHUs B
MEXaHHKE»

OcHoBHbBIE
MMOJIOKCHUS
MOJIEKYJISIPHO-
KHUHETUYECKOM
TEOPHH.
bpoyHoBckoe
IBIOKEHHUE.

Hudbdy3us

bubmuoreka [{OK https://m.edsoo.ru/ffOc4b74

bubmuoreka [{OK https://m.edsoo.ru/ffOc4dc2

22

XapakTep JTBUKEHUS
¥ B3aUMOJICHCTBHSA
YaCTHI] BEIIECTBA.
Mogenu cTpoeHus
ra3oB, JKHJIKOCTEH 1

https://resh.edu.ru/subject/lesson/3731/main/47862
/
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TBEPABIX TEJ

23

Macca mosnexys.
KommuectBo
BEILIECTBA.
[Tocrosnnas
ABoraapo

https://resh.edu.ru/subject/28/10/

24

Temnosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [kamna
temneparyp Llenbcus

https://resh.edu.ru/subject/28/10/

25

26

Wneanbuelii ras B
MKT. OcHoBHOEe
ypaBHeHue MKT

AbcomoTHas
TeMIeparypa Kak
Mepa cpelHen
KUHETHYECKON
SHEPTUH JIBHXKCHHS
MOJIEKYJI. Y paBHEHHE
Menneneena-
Knaneiipona

bubnuoteka L{OK https://m.edsoo.ru/ffOc4fde

bubnuoteka [{OK https://m.edsoo.ru/ffOc511e

27

28

3akon JlanbToHAa.
T"azoBEIE 3aKOHEI

JlaGopaTopHas
pabora
«HccnenoBanne
3aBHCUMOCTH MEXKILY

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/
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napameTpamu
COCTOSIHUSA
pa3pexeHHOro raza

29

H3onporeccer B
naACaJIbHOM I'a3€ U UX
rpagudeckoe
Mpe/ICTaBJICHHE

bubnmoreka [{OK https://m.edsoo.ru/ff0c570e

30

31

BnyTtpennss sHeprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI M CITIOCOOBI
€€ U3MEHEHUSL.
KonuuecTBo TemioTsl
u pabora.
Buytpennss sneprus
OJIHOATOMHOT'O
WJICAJIBHOTO Ta3a

Bunanr
TEIUIONIEPEIAun

bubmuoreka [{OK https://m.edsoo.ru/ff0c5952

bubmuoreka [{OK https://m.edsoo.ru/ffOc5¢36

32

33

VY neapHas
TEMI0EMKOCTD
BCIIECTBA.
KomnyecTBO TENIOTHI
MIpU TeIUIoNepeaaye.
AnabaTHbIN
rpoiiecc

[IepBblit 3ak0H
TEPMOJAMHAMUKH U
€ro MpUMEHEHne K
M30IpoIeccam

bubmuoreka [{OK https://m.edsoo.ru/ffOc5¢36

bubmuoreka [{OK https://m.edsoo.ru/ffOc5efc
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34

35

HeobparumocTs
MPOIECCOB B
npupoze. Bropoit
3aKOH
TEPMOJIUHAMUKHI
[Tpuniun nercTBus u
KIIJI renoBoi
MAIlIUHBI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230

bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a

36

37

38

39

40

41

uxn Kapuo u ero
KT/
DKOJIOTUYECKHUE
PpOoOJIEMBI
TETIOIHEPTETUKH
Oo6o0maromuit ypok
«MomnekynspHas
¢usnka. OCHOBBI
TEPMOTUHAMHUKI

KonTtpomnbHas pabora
o TEMe
«MonekynspHas
¢uznka. OCHOBBI
TEPMOUHAMHUKHNY

[Tapoo6pazoBanue u
KOHJICHCAIIHS.
Hcnapenue u
KHUIIEHHE

AOcoITroTHasA 1
OTHOCUTEIbHAS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

bubmuoreka [{OK https://m.edsoo.ru/ff0c6938

bubmmoreka [{OK https://m.edsoo.ru/ff0c6a50

bubnmoreka [{OK https://m.edsoo.ru/ff0c63b6

bubmuoreka I{OK https://m.edsoo.ru/ff0c64d8
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BJIQXKHOCTH BO3/TyXa.
Hacsimennsiit nap

42

43

44

TBépnoe Teno.
Kpucranmnunyeckue u
amMop(QHbIE Tena.
AHunzorponus

CBOMCTB KpUCTaJLJIOB.

Kuakue KkpucTamibl.
CoBpeMeHHbIE
MaTepuabl

[InaBnenue u
KpUCTaJUIN3aLusl.
VY nenbHas Temiuora
IUIaBJICHHUS.
CyOnumarus

YpaBHeHue
TEIJIOBOTO OanmaHca

bubnmoreka [{OK https://m.edsoo.ru/ffOc65f0

bubmuoreka [{OK https://m.edsoo.ru/ff0c6708

bubmuoTeka [{OK https://m.edsoo.ru/ff0c6820

45

DneKkTpu3aius Tel.
DNeKTPUIECKHUI
3apsa. JBa Buma
ANMEKTPUICCKUX
3apsI0B

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

46

[TIpoBoaHUKH,
TVDJICKTPUKHU U
MOJIYTIPOBOTHUKH.
3aKOH COXpaHEHUS
NEKTPUYECKOTO
3apsiia

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47

48

49

50

51

52

B3anmoneiicteue
3aps0B. 3aKOH
Kynona. Toueunsrit
BIEKTPUYECKUI
3apan
Hanpsioxk€nnocTtb
3IEKTPUUYECKOTO
noJist. [TpuHiun
CYNEpIIO3ULINH
AIEKTPUUYECKUX
noneu. Jlnnun
HANPSKEHHOCTH

Pa6oTa cui
3JIEKTPOCTATUYECKOT
o ntosd. Ilorennuanin.
Pa3zHocTh
MOTEHITNATIOB

[IpoBonHMKY U
IUDJIEKTPUKU B
ANEKTPOCTATUYECKOM
oJe.
Jusnexrpudeckas
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konnencarop
DIIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced

bubmuoreka [{OK https://m.edsoo.ru/ffOc6df2

bubmuoreka [{OK https://m.edsoo.ru/ffOc6f00

bubmuoteka [{OK https://m.edsoo.ru/ff0c7018

bubnmoreka [{OK https://m.edsoo.ru/ff0c7126

bubmuoreka [{OK https://m.edsoo.ru/ff0c72c0
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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

3apsHKCHHOTO
KOHJICHCATOpa

53

JlaGopaTopnas
pabota "3mepenue
3JIEKTPOEMKOCTH
KOHJieHcaTopa"

54

55

[Tpuniun nercTBus u
MIPUMEHEHHE
KOH/JICHCATOPOB,
KOIUPOBAJILHOTO
amnmapara, CTpyMHOro
MIpUHTEpA.
DJIeKTpocTaTUyecKas
3aIIuTa. 3a3eMIICHHE
AIIEKTPONPUOOPOB

KonTponbnas padora
0 TeMe
"OnexrpocraTuka"

https://resh.edu.ru/subject/28/10/

bubmuoreka [{OK https://m.edsoo.ru/ff0c8c56

56

57

DNEeKTPUUIECKHH TOK,
YCJIOBHS €70
CYIIIECTBOBAHUSI.
[TocTossHHBIN TOK.
Cuia Toka.
Hanpsoxenue.
CornpotuBienue.
3akod Oma m1st
y4acTKa I1enu

HOCJ’ICI[OB&TCJ'ILHOC,
napaJijieJIbHOC,

https://resh.edu.ru/subject/28/10/

bubmuoreka [{OK https://m.edsoo.ru/ffOc74f0
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https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c8c56
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0

58

59

CMEIIaHHOE
COCIMHEHUE
MIPOBOTHUKOB.
JlaGopaTopHas
pabora «3yuenue
CMELIaHHOTO
COCTUHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH
JIEKTPUUECKOTO
ToKa. 3akoH J[>oysi-
Jlenna

3axon Oma mis
TMIOJIHOM (3aMKHYTO)
ANEKTPUYECKON LIETH.
Kopotkoe
3aMBIKaHUE.
Jlaboparopnast
pabota «M3mepenue
OJIC ucToyHHKa TOKA
Y €r0 BHYTPEHHETO
COTMIPOTUBIICHUS

bubmuoreka [{OK https://m.edsoo.ru/ffOc7838

bubnuoteka [{OK https://m.edsoo.ru/ffOc7ae0

60

DOneKkTpoHHas
MIPOBOIMMOCTD
TBEPJIBIX METAIIJIOB.
3aBHCHUMOCTh
CONPOTHUBIICHUS
METaJJIOB OT
TeMIIepaTypBhl.

https://resh.edu.ru/subject/28/10/
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/10/

CBepXIpoBOIUMOCTh

61

62

DJIEKTPUYECKUIN TOK
B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITY4YKOB

[TonynpoBoIHUKH,
UX COOCTBEHHAs U
MIpUMeCHast
MIPOBOANMOCTD.
CsoiicTBa p—Nn-
nepexoa.
[TonynpoBOIHMKOBBI
€ IpuOopHI

https://resh.edu.ru/subject/28/10/

bubnuoteka LJOK https://m.edsoo.ru/ffOc84ae

63

DNEeKTPUUYECKHUI TOK
B pacTBOpax u
pacrmiiaBax
ANEKTPOJIUTOB.
DneKTpoIuTHYeCKast
JUCCOLAIUS.
OneKTponan3

bubnuoteka [{OK https://m.edsoo.ru/ffOc82ba

64

65

DNEeKTPUUYECKHUI TOK
B rasax.
CaMOCTOSTEIIbHBIN U
HECaMOCTOSITEIbHBIN
pa3psa. MoiHus.
IIna3ma

DNEeKTpUYECKUE
npuOopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE

bubnmoreka [{OK https://m.edsoo.ru/ff0c84ae

bubmuoreka I{OK https://m.edsoo.ru/ffOc86fc
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https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MIPUMCHCHHE.
[IpaBuna TeXHUKH
0€301acHOCTH

66

67

Oo6o06maromuii ypox
«INEKTPOIMHAMHKA»
KonTponbnas pabora
10 TEME
«ITocTosiHHBIN
BJIEKTPUYECKUM TOK.
Toxku B paznu4HbIX
cpenax»

bubnmoreka [{OK https://m.edsoo.ru/ff0c88be

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

68

PesepBHbIil ypok.
O06o0maroree
[IOBTOPEHHUE.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bubnuoteka LJOK https://m.edsoo.ru/ffOc8f6c
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4yacoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbusie  IIpakrnyeckue
n/n Bcero U3Y4YeHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
[TocTostHHBIE MATHUTHI U X
B3aMMO/ICHICTBHUE.
MarunutHoe nosne. Bektop 1 0 0 bubnuorexa [JOK
MarHUTHOW MHIYKIIHH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHuTHOM
WHIYKIUU
MaruauTHoe nosie
IIPOBOJAHMKA C TOKOM. OIBIT bubnnorexa [HOK
N 1 0 0
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaboparopHas paboTa
«3 pCHI/II; MaFI:II/ITHOFO 1 0 1 bubmmorexa [JOK
i https://m.edsoo.ru/ff0c98fe
TMOJISI KATYIIKH C TOKOM
JlelicTBME€ MAarHUTHOTO IO
Ha TIPOBOJIHUK C TOKOM.
Cuta Amriepa.
JlaboparopHas paboTa 1 0 1 bubmmorexa [JOK
paTOpHas p - https://m.edsoo.ru/ff0c9acO
«Uccnenosanue neicTBUA
MOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TTOJS
bubmuorexa [JOK
Ha JIBUKYIIYIOCS 1 0 0

3apsbKeHHylo yactuny. Cuia

https://m.edsoo.ru/ff0c9df4
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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

Jlopenmna. Pabota cuibl
Jlopenua

DeKTpOMaruHuTHas
uHaykuus. [loTok BekTopa
MarHuTHOM uHaykuuu. JC
MHAYKIHU. 3aKOH
3IEKTPOMArHUTHOM
unaykuuu Papanes

https://resh.edu.ru/subject/28/11/

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJIeHUS
AIEKTPOMArHUTHOMN

UHIYKIIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEePrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nose

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

TexHuueckne yCTpoucTBa U
WX TIPUMEHEHHE:!
IMOCTOSHHBIE MArHUTEI,
3JIEKTPOMArHMThlI,
AJIEKTPOJIBUTaTENb,
YCKOPHUTEIHU JIEMEHTAPHBIX
YacTHI], UHAYKIIMOHHAS T1€Yb
O06o0maromuii ypok
«MarauTHoe 1oje.
DNeKTpOMarHuTHas
WHIYKIUSD)

https://resh.edu.ru/subject/28/11/

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82
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https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o
Teme «MarHutHoe nose.
DJeKTpOMarHuTHas
VHYKIHSD

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00O/THBIE MEXaHUYECKHUE
Kosiebanus. ['apMoHnUYecKue
KoyicOaHus. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[TpeBpartieHue SHEPrun

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

14

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTH Tepro/a
MaJbIX KoJebaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
MAacchl Tpy3a»

KonebarenbHblil KOHTYD.
CBobopHbIe
3JIEKTPOMAarHUTHBIE
KoJIeOaHUs B MJ1€AIbHOM
K0JIeOaTeIbHOM KOHTYpE.
AHajorus Mexmay
MEXaHUYECKUMH U
ANEKTPOMATrHUTHBIMHU
KoJIe0aHUSIMU

https://resh.edu.ru/subject/28/11/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

16

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B
UJeaTHbHOM KOJIE0ATEThHOM
KOHTYpE

IIpencrasnenue o

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

17

18

19

20

3aTyXamIIUX KOJICOaHHSIX.
Boinyx1eHHbBIC
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIC
KoJIeOaHMs

IlepemMeHHBIN TOK.
CunycougaibHbIN
MIEPEMEHHBIN TOK.
MouiHoCTh NEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICUCTBYIOILIEE 3HAYCHHUE
CHUJIBI TOKA Y HAIPSKEHUS
Tpancdopmarop.
[IpousBoacTBO, Nepenava u
noTpedaeHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE
JJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
JNEeKTponepesad

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJCTBE
anekTpo3Heprun. Kymprypa
HCTIOIB30BaHUS
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HU

https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

https://resh.edu.ru/subject/28/11/

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

https://resh.edu.ru/subject/28/11/
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/11/

MexaHn4ecKre BOJIHEI,
YCIJIOBHSI pacIIpOCTPAHEHHUS.
ITepuoa. Cxopocthb

bubmuoreka [JOK

21 pacrpocTpaHEHHUs U JJIMHA https://m.edsoo.ru/ffOcca54
BouiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI
3Byk. CKOpOCTb 3BYyKa.
22 Fp}(])MKOCTE 3ByKa. }I;I;com bubmmorexa LIOK
https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DIIeKTPOMAarHUTHBIE BOJIHBI,
23 WX CBOMCTBA U CKOPOCTb. bubnuorexa [JOK
[IIxana 3eKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[TpuHIMIBEI paTuOCBI3U U
g4 ~ ToneBMCHNA. PasiThe https://resh.edu.ru/subject/28/11/
CPEJICTB CBSI3H.
Pannomnoxkamnus
o5 KonTponbHas pabora bubnuoreka [IOK
«KonebaHnus v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHeiiHOE
aCIpOCTPAaHEHUE CBETA B
26 I(:,uHoI;))omfoﬁ cpene. bubmmorexa [IOK
B https://m.edsoo.ru/ff0cd350
TodeuyHbIi HCTOYHUK CBETA.
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI
97 OTpPa)KEHHUS CBETA. bubnmnoreka [JOK

[TocTpoenue nzobpaxeHuii B
IUIOCKOM 3€pKaiie

https://m.edsoo.ru/ffOcd4e0
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

29

[Ipenomiienue ceera.
[TonHoe BHyTpeHHEE
otpaxenue. [IpenenpHbliii
yroJI OJIHOTO BHYTPEHHETO
OTpakeHUS

JlaboparopHas paboTa
«M3mepenue mokasaTerst
HPETOMJICHHUS CTEKIIa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7{6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. [locTpoenue
M300paXEHUI B JIMH3E.
®opmyiia TOHKOU JIMH3BI.
YBenuyeHue JIMH3bI

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

31

32

33

34

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus cera. CroxxHBbIN
coctaB Oenoro ceera. L{Ber.
JlaGopaTtopHnast pabota
«Habmronenue aucnepcun
CBETa»

Wutepdepennus ceeta.
Hudpaxnus cserta.
JudpaxknuonHas pemeéTka
[TonepeyHOCTH CBETOBBIX
BoJiH. [lonsipusanus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€3011acCHOTr0 MPUMEHEHUS

https://resh.edu.ru/subject/28/11/
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rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bubmuoreka [JOK

36 [ToctynaTel cnenuanibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBHOCTU
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmoreka [JOK
3amMe/IJIeHUe BpEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIlleHUE JITTHHBI
DHeprus U UMIYJbC

38 PEAATUBUCTCKOMN YaCTULIBI. bubnnorexa [HOK
CBs13b MacChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MOKOS
KontponsHas pabora

39 «Ontuka. OCHOBBI bubmuorexa [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY

40 ®oronsl. opmyna [1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAHUE Bu6morexa [JOK

H dorospexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpotorddexra.

42 VYpaBHeHne DMHIITENHA 1715 bubnnoreka [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
JaBnenune cBera. OnbiThr 1.

43 H. JIebeneBa. Xumuueckoe bubmmorexa LOK

NEeNCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!

44 dboTos1eMEHT, GOTOATIUHK, https://resh.edu.ru/subject/28/11/
CoJIHEeUHas OaTapes,

CBETOINO/I
Pemrenue 3agad mo reme

45 «IJIeMEHTHI KBAaHTOBOM bubmoreia LOK

https://m.edsoo.ru/ff0d0302
OITHUKN
Mogens atoma ToMmcoHa.

16 OmnwiTel Pesepdopaa mo bubmmoreka [JOK
pacCEesTHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aToMa

bu6mmoreka [IOK
47 II b
OCTyJaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3nyyenue u nornoumexHne
OTOHOB IIPU IIEPEXOJIE
48 S)TOMa co Eoro : OBis[ bubmorexa [JOK
g ypv https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Ipyroil. Buasl
CIIEKTPOB
BoiHOBEIE CBOMICTBA YaCTHII.
Boane! ne bpoins.
49 KopnyckynsipHO-BOTHOBOH bubmorexa LHOK
PHyCKYIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE
OTtkpsbiTHE
50 paaroakTUBHOCTH. OTIBITHI bubnnoreka [JOK

Pesepdopna o
OIPEJICTICHUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2
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PAAOAKTUBHOI'O U3JTYYCHUA

o1

52

53

CgoiicTBa anbda-, 6era-,
raMma-mu3iydeHus. Bnusaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpsbITHE TIPOTOHA U
HerTpona. M3oromnel. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
l'amMmma-u3nydenue

DHeprusi CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.

S nepHblil peakTop.
[IpoGnemsl, nepcneKTUBSI,
DKOJIOTUYECKHE ACIIEKTHI
SIEPHOU SHEPTEeTUKHU

PO https://resh.edu.ru/subject/28/11/

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

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

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
Meroanl HaOMIOAEHUS U
pETUCTpaLfK JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHaaMeHTaIbHbIE
B3auMoAercTBHUA. ENMHCTBO
(bU3UYECKON KapTUHBI MUPAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3mH0r0 HEbAa.
Co3sBe3nus, sipKue 3BE31bI,
IUIAHETHI, UX BUIUMOE
nBrxenue. CojiHeUHas
cucTeEMa

http://www.astro.websib.ru/metod/HOR

57



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
http://www.astro.websib.ru/metod/HOR
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Comnnne. Conneynas
aKTUBHOCTH. ICTOUHHK
sHepruu CoJtHIa U 3BE3]1

http://www.astro.websib.ru/metod/HOR
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3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
TJIaBHOM
MOCJIENOBATEIHLHOCTH.
Buytpennee ctpoeHue
3B&3/1. COBpEeMEHHBIC
MIPE/ICTABJICHHS O
MIPOUCXOXKICHUU U
sporony CoJtHIIA | 3BE3 ]

Maineunsiii [1yTe — Hama
I'anakTuka. Ilonoxenue u
nmkenue CoaHia B
T'amakTuke. I'anakTukm.
YeEpHble ObIPHI B ApPaAX
raJIakKTHUK

Bcenennas. Paz0Oeranue
ranakTtuk. Teopus bonsiioro
B3pbIBA. PenmmkToBOE
n3nyyeHue. MertarajiakTuka

Hepemennsie npo0iaembl
aCTPOHOMHH

http://www.astro.websib.ru/metod/HOR

http://www.astro.websib.ru/metod/HOR

http://www.astro.websib.ru/metod/HOR

http://www.astro.websib.ru/metod/HOR
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KonTponbhas pabota
«DNEMEHTHI aCTPOHOMHH U
acTpou3uKI»
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O6o06maromuii ypok. Posb

58



http://www.astro.websib.ru/metod/HOR
http://www.astro.websib.ru/metod/HOR
http://www.astro.websib.ru/metod/HOR
http://www.astro.websib.ru/metod/HOR
http://www.astro.websib.ru/metod/HOR
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65

66

($U3UKU ¥ aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJIBHON U DTUYECKOH
chepax neaTeTbHOCTH
YyeloBeKa

O6o6matromuii ypok. Posnb u
MeCTO (PU3HKHU U
ACTPOHOMHUHU B COBPEMEHHOM
HAYYHOH KapTHHE MUpa

Ob6o6maromuii ypok. Poib
(bu3nvecKoit Teopun B
bopMHUpOBaHHUH
NpEeJICTaBICHUN O
(bu3nvecKoil KapTHHE MUpa

O6o0matomuii ypok. Mecto
(bu3HUecKoil KapTUHBI MUPa
B 00I1IEM psZy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeJCTaBIeHUN 0 MPUPOE
PesepBHBIi ypOK.
Ob6o0611aro1iee MOBTOpeHNE

67

68

PesepBHBIi ypOK.
O6o0maroriee MOBTOPEHHE.

PesepBHBIi ypOK.
Ob6o011aro1iee MOBTOPEHHUE.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

59



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®usuka. 11 kimacc. B 24. Y.1:y4eOHUK 1J1 ydammxcs
00111e00pa30BaTeIbHBIX OpraHu3anii(0a30BbIi U yri1yOJeHHbIN
ypoBHH)/J1.D. I'enaenmmreiin, FO.U. JIuk, Muemo3una,2015

e ®usuka. 10 kiacc. B 24. Y. 1:y4eOHUK 7151 ydammuxcst
00111e00pa30BaTeNIbHBIX OpraHu3anii(0a30BbIi U Yri1yOJeHHBIN
ypoBHU)/J1.O. I'enaenmreiin, FO.U. Jluk, Muemosuna,2015

e @usuka. 11 knacc. B 24. Y.2:3aga4HuK 111 ydammxcs
00111e00pa30BaTENbHBIX OpraHu3auii(0a30BbIi U yriyOJeHHbIN
ypoBHU)/J1.O. I'enaenmreiin, FO.U. Jlux, Muemosuna,2015

e @usuka. 10 knace. B 24. Y.2:3aga4HuK 411 ydammxcs
00111e00pa30BaTEIbHBIX OpraHu3annii(0a30BbIil U yri1yOJeHHbBIN
ypoBHH)/J1.D. I'enaenmmreiin, FO.U. Jluk, Muemo3una,2015

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o ®usuka. 10 kmacc. MeTonuueckoe nocoOue ¢ yKkazaHUSIMH K PEIICHUIO
3aj1a4 nosbilieHHOU TpyaHoctH / JI. O. 'enneninreiin, A. A. bynarosa,
A. B. Komikuna, 1. H. Kopaunses

o Ousuka. 11 kacc. MeToanueckoe nocobue ¢ yKkazaHUsIMH K PEIICHUIO
3aja4 nosbillieHHON TpyaHocTH / JI. O. 'ennenimreiin, A. A. Bynatoga,
A. B. Komikuna, 1. H. Kopaunbes

e ®usuka. 10 kmacc. CamocTosTENbHBIC U KOHTPOJIbHBIE paboThl / JI. D.
I'enpenmreiin, JILA. Kupuk

e Ousuka. 11 kmacc. CamocTosTeNbHBIC U KOHTPOJIbHBIE padoThl / JI. D.
I'enpenmreiin, JILA. Kupuk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
bu6moreka [{OK https://m.edsoo.ru/7f41¢97¢c

bu6mmoreka [{OK https://m.edsoo.ru/7{41bf72

POIII https://resh.edu.ru/subject/28/10/

POIII https://resh.edu.ru/subject/28/11/

Cnucok Ludpossix O0pazoBarenbHbix PecypcoB no actpoHoMuun
http://www.astro.websib.ru/metod/HOR
https://rosuchebnik.ru/material/dopolnitelnye-materialy-k-uchebniku-b-a-
vorontsova-velyaminova-e-k-str/

http://www.elkin52.narod.ru - «3anumarenbHas GU3KMKa B BOITPOCAX M OTBETaX
http://physics.nad.ru/physics.htm - «®u3nuka B aHEMALIHASX.
http://nrc.edu.ru/est/r2 - «Kaptuaa Mupa COBpeMEHHOH (DU3NKI.
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