PABOYAJS ITPOI'PAMMA
y4eOHOro nmpeamMera
«Du3nkKa» (0a30BbIN YPOBEHD)
1 ooyyaromuxcs 10 — 11 kimaccos



HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢usnuke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKEHUHW M TpeOOBaHWW K pE3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, npeacrapieHHbIXx B ®T'OC COO, a Takxke ¢ yuérom ¢eaeparbHOU
pa0oueil mporpaMMbl BOCHUTAHUS U KOHLENUUHU IpenojaBaHus ydeOHoro npeamera «®dusuka» B
oOpazoBaTenbHBIX  opranmsanmusx  Poccuiickoit ~ ®Dexepanuu,  peaqu3ylOIUX  OCHOBHBIC
00pa3oBaTebHbIE IPOTrPAMMBI.

Copneprxanue IporpaMMsl 1o (hU3MKe HampaBiIeHO Ha (OPMUPOBAaHUE €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOyvaromuxcs 10—11 kimaccoB mpu o0ydeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeIILHOCTHOTO moaxo/a. [Iporpamma no usmke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
o0y4eHHs, a TAaKXKE YYUTHIBAET HEOOXOAMMOCTb PEaTM3alUU MEXIPEIMETHBIX CBA3eH (DU3HKU C
€CTECTBEHHO-HAyUYHBbIMU y4eOHBIMM IpeAMeTaMu. B Hell onpenessitoTcss OCHOBHBIE LIETH U3y4EeHMSI
(GU3MKN HA YpOBHE CpeAHero ooimiero oOpa3oBaHUS, IJIAHHUPYEMbIE PE3YyJIbTaThl OCBOSHHS Kypca
(bu3uKU: INYHOCTHBIE, METAIIpEIMETHBIE, IIPeAMETHBIE (Ha 06a30BOM ypOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

— IUIaHMpYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (PM3MKHM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IIPEeMETHBIEC PE3YNIbTAThI IO T'O1aM O0yUYEeHHUS;

— cojaepkaHue yueOHoro npeamera «dusuka» 1no rogam o0ydeHusl.

dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsl B KaueCTBE y4eOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHMH 00 OKpyXarolleM MUpE.
[IkonbHBI Kypc PU3UKH — CUCTEMOOOPA3YIOIIN /7151 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SBJICHUH, M3y4aeMbIX XUMHEH,
ouosoruei, puznueckoil reorpadueld u actpoHoMuen. Vcrmonp3oBaHHe W AKTHBHOE MPUMEHEHUE
¢bu3nyeckux 3HAHUN OmpejesseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJIyYEHUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
CBOWCTBaMHM U Ipyrux. M3ydyeHue U3k BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHUE €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa OOydaromuxcs, B (OpMHUPOBAaHHE yMEHHUI NMPUMEHATh HAYYHBIH METO]
MIO3HAHUS TPU BBIIIOJHEHUU UMU y4EOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca Qu3HKHM 111 YpOBHS CpeaHEro OOIIero oOpa3oBaHUs IOJIOKEH Psi HIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmrnocmu. B COOTBETCTBUM € HEHl KypC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJZIEp)KUT MaTepuasl U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KAaK BOIPOCH KIACCHUYECKOH, TaK U
COBpEMEHHOM (pU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hell MaTepuan Kypca (U3UKU OOBEAUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcst GopMUpOBaHHE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanusanusi mpeanosiaraeT HCIOJIb30BaHUE T'yYMaHUTapHOTO
NoTeHIMaga (pU3NUECKOW HAayKH, OCMBICICHHUE CBSA3U Pa3BUTHUSA (PU3MKM C pa3BUTHEM OOILECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU M 3KOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Gpu3nku nmpeamnosnaraeT 3HaKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okxonocusayuu peanu3yercss IOCPEACTBOM BBEICHUS DJIEMEHTOB COJIEpXKaHMA,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSA3aHbl C PAa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKkkKe 0OCYKACHHUs MpOoOJIeM PalMOHATIBHOTO MPUPOAONOIL30BAHUS U
9KOJIOTMUYECKOM 0€30M1acHOCTH.

CrepKHEBBIMH 3JIEeMEHTaMU Kypca (PU3MKHM Ha YpPOBHE CpEIHEro oO0Iero ooOpazoBaHUs
SABIAIOTCS  (pu3nyeckue Teopun (PopMHUpOBaHME TNPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢usnveckoil Teopuu, poiu (YHOAMEHTAIbHBIX 3aKOHOB M TPHHLHUIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPHUPOJE, TPaHHUIAX NPUMEHUMOCTH TEOpHUH, ISl OMHCAHMS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIM MOJIX0J B Kypce (PU3MKU peanu3yeTcsl Mpexkjae BCEero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JAedaTeNbHOCTH oOywaromuxcs. [y 6a30Boro ypoBHs Kypca
(GU3MKM — 5TO HCIIOJIIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHbIX paldoT, KOTOpble B MporpamMme No (u3Mke oObeAWHEHBI B OOIMIMHA CHUCOK



YUEHHUYECKUX TPAKTHUYECKUX paboT. BrlieneHune B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJIA M OLIEHKH, OCYILECTBIISETCS YYaCTHUKaMH 00pa3oBaTeIbHOIO
mporecca UCXols M3 0COOEGHHOCTEH IMIaHMPOBAaHUS M OCHalleHUs KabuHera ¢Qusuku. [Ipu sTom
obecreynBaeTcsl OBJIAZICHUE OOYYalOUIMMHUCA YMEHHMSMHU IPOBOAUTH KOCBEHHBIE H3MEPEHUs,
MCCIICIOBAHMS 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEpKE
IPEUIOKEHHBIX THIIOTES.

Bosbioe BHUMaHME yEISETCS PEIICHUIO PacUE€THBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom st
pacu€THBIX 3aJad IPUOPUTETOM SBISAIOTCS 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJeNbo,
MO3BOJISIONINE PUMEHSTh W3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zesioB. J[JIs KaueCTBEHHBIX 3a/1au IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHHE MPOTEKAHUS (PU3MUECKUX SBICHHUN W MPOIECCOB B OKPYXKAIOIIEH >KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKON MOJIENHN AJIsl CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu ®I'OC COO k MaTepuallbHO-TEXHUIECKOMY 00ECTICUCHUIO
yuebHoro mporecca 6a3oBblil ypoBeHb Kypca (U3MKM Ha ypOBHE cpelHero oOuiero oopa3zoBaHUs
JOJDKEH UW3y4daTbcs B YCJIOBUSAX INPEAMETHOro KaOuHeTa (U3MKM WJIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMWHETa IPEJMETOB €CTECTBEHHO-HAayyHOro Iukia. B kaOunere ¢usuku
JOJDKHO OBITH HEoOXonumoe J1abopaTopHOe OOOpYAOBaHHME Ui BBINOJIHEHHUS YKAa3aHHBIX B
porpamMme 1o (pU3MKe yYeHMYECKUX MPAaKTUYECKUX paboT U IEMOHCTPALlMOHHOE 000pyJOBAHUE.

JlemoHCTpanmoHHOEe  000OpynoBaHHe (opMHpyeTcs B  COOTBETCTBHH C  IPUHIIAIIOM
MUHHMAJIbHOM JIOCTaTOYHOCTH U OOECIEeYMBAaeT IMOCTAHOBKY IEPEUHCIEHHBIX B MpOrpaMMme I0
¢u3nKe KIIOYEBBIX JEMOHCTpPAIMKA JUIsl HWCCIEIOBAaHHMS M3y4aeMbIX SBJICHUH W IPOLECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIabopatopHoe 000pyIOBaHUE I YYCHUYECKHX MPAKTHUECKUX paboT GpopMupyeTcs B BHIE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyvaromuxcs. Temarndeckue KOMIUIEKTBI JIaOOpaTOpHOrO OOOPYAOBAaHHS JOJDKHBI OBITh
IIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX N3MEPHUTEIILHBIX CHCTEM B BUJIE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

— (QopmupoBaHUE HHTEpECA U CTPEMIICHUS 00YJAIOIMUXCS K HAYYHOMY U3YUEHHUIO TIPUPO/IBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE MPEJACTaBIEHUH O HAydyHOM MeETojAe IMO3HaHHA U  (OpMHUpPOBaAHUE
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY/KAIOLIUM SIBIICHUSM;

— (QopMmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTara M3y4eHHsS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (opmupoBaHue yMeHUIl OOBICHATH SIBIEHUS C UCIOJIb30BaHMEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JOKa3aTEeIbCTB;

— (QopmupoBaHue MpeACTaBICHUNH O poiau (PU3MKM AN pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.

JlocTIKeHHe JTHX Ieled oOecreYnBaeTCsl pelleHHeM CIEAYIONMX 3aJad B Tpolecce

u3y4deHus Kypca GU3MKU Ha YpOBHE CpeHero o0miero oopa3oBaHusi:

— TpuoOpeTeHHe CHCTEMbl 3HAHUN 00 O0IUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (DM3HKY, DJEKTPOIWHAMHKY, KBaHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPU3UKHY;

— (opmupoBaHue YMEHHI IPUMEHSITHh TEOPETHUECKHIE 3HAHUS JIJIS1 O0ObSICHEHHS (PU3HUECKIX
SIBJICHUI B IPUPOE U JIJIsl IPUHSTHUS MPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH;

— OCBOEHHE CIIOCOOOB pEIIeHUs PA3IUYHBIX 33]au C BHO 33JaHHON (pU3nUecKoi MOIENbIO,
3ajJa4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3aHne (PU3NIECKO MOIEIH, aJleKBaTHOM
YCIIOBHSIM 33]1a4H;

— TOHMMaHUE (PU3MYECKHMX OCHOB W TNPUHIMIIOB JEHCTBUS TEXHHUYECKUX YCTPOHCTB WU
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

— OBJIAJICHHE METO/JaMH CaMOCTOSITEIHPHOTO IUIAHHPOBAHUS W TPOBEACHUS (PH3HMUECKUX
HKCHEPUMEHTOB, aHAIM3a U UHTEpIpEeTalul UH(OpPMAIMH, ONpeIeIeHUs] I0CTOBEPHOCTH
MOJTyYEHHOTO PE3ybTaTa;

— CO3JaHME YCIIOBUH Ui Pa3BUTHUS YMEHHUH NPOEKTHO-HUCCIIEAO0BATENBCKOM, TBOPUECKOM
JeSITeTbHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUS



orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEITIO).

[Ipemiaraemselii B mporpamMMe 1o (pu3uke mnepeueHb Ja00paTOpHBIX U MPAKTHYECKUX paboT
ABJISICTCS PEKOMEH/IOBaHHBIM, YUMTENb JA€IAaeT BEIOOp MPOBEACHUs Ja00paTOPHBIX padoT U OIBITOB
C y4€TOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00yYaroImuXcs.

COIEPKAHUE OBYYEHUSA
10 KITIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o mnpuponae. Hayunble MeToAbl NMO3HAHMS OKpyXKaroumero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usmueckux sBICHUA M mpoueccoB. Hayunbie rumote3sl. dusmueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Ponp u mecrto ¢uszuku B (HOPMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHUHBI MHpa, B
MPAKTUYECKOU JESTEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AnanoroBblie 1 IU(PPOBBIC U3MEPUTEIBLHBIC IPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOro JBMKeHud. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepUuaIbHOM TOYKH, MX MPOEKIIMU Ha OCHU CHCTeMbl KoopiauHat. CloXeHHE MepeMenieHUuN u
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe neukenue. J{BuxeHne MaTepuaibHON TOUYKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAass CKOpocTh. [lepron u yactora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHruuyeckue yCcTpoMCTBa U MPAKTUYECKOE NMPUMEHEHUE: CIUIOMETP, JBHKEHUE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE NTEpEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxenus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTSMH, NPOMICHHBIMU TEJIOM 3a IOCIEN0BATEIbHbBIC
paBHBIE NPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yuenne nBukeHUs MApUKa B BI3KOW KUIKOCTH.

Nzydenue nBuxeHus Teaa, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepseiil 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCY€Ta.

Macca tena. Cwuna. [lpunnun cynepnosunmu cui. Bropoit 3akoH HeloToHa aus
MaTepHaibHON TOUKHU. TpeTuit 3akoH HploTOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoOro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kadenus). Cuna tpenusi. Cyxoe tpenue. Cua
TPEHUS CKOJBXKEHHUS W cuia TpeHus mokos. Koadpdumment tperus. Cuna CONMPOTHUBICHUS TMPHU
JBUKEHUU TeJa B )KMJIKOCTU WUJIU Tas3e.



[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuiibl. ¥YcenoBusa paBHOBECHS TBEPAOIO
Tena.

TexHnyeckne yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHHME: MOIUIMITHUKH, [BUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOIBbEME U NAJECHHH.

CpaBHeHHE CHII TPEHUS TIOKOs, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B IPYKMHE U PE3NHOBOM
o0pasiie, OT ux AeopMaIum.

HccnenoBanue ycioBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Hmnynbe MaTepuaabHOW TOYKH (Tesla), CUCTEMbl MaTepHalbHBIX TOUYEK. VIMITyJIbC CHUIIBI U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMIyjbca. PeakTuBHOE ABUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHUM KHHETUYECKOU
JHEPIruH.

[lorenunaneHas sHeprus. IloreHnumanbHas sHeprus ynpyro AeQpOpMUPOBAHHOM MPYKUHBI.
[TorennuanbpHast SHEprust Tes1a BOJIU3U MOBEPXHOCTH 3EMJIIH.

[loreHnmanpHble W HENOTEHIHMAJIbHBIE CHIBL. CBS3p pabOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA U IPAKTHUECKOE IPUMEHEHHE: BOJIOMET, KONED, INPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHune aOCOIIOTHO HEYNpPYroro yjaapa ¢ IOMOUIbIO JABYX OJUHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

WccnenoBanue cBsizu pabOThI CUIIbI C UK3MEHEHNEM MEXaHWYECKOW SHEPTUu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUECKON TEOPHM U UX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nemxenue. uddysus. Xapakrep IBUKEHUS U B3aMMOAEHCTBHS YacCTHIl BEILECTBA.
Mopenu cTpoeHHUsI Ta30B, KUIAKOCTEH U TBEPIBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE
9THX MoJzenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [locTosiHHass ABorazpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens upeanbHoro rasza. OCHOBHOE YypaBHEHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPHUH
UJealbHOTO Tra3a. AGCOIOTHAs TeMIepaTypa Kak Mepa CpeHel KHHETHUECKOH SHEPTUH TEIIIOBOTO
nBkeHMsT vactul rasa. lllkxama Ttemmepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompormeccsl B UACATBHOM Ta3e C IMOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MpeacTaBIeHHE H30MPOIECCOB: M30TEPMA, H30X0pa,
n3zo0bapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.



Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME TUCKPETHOE CTPOCHHME BeELIeCTBa, (oTorpaguu  MOJIEeKys
OpPraHUYECKUX COCIUHECHUM.

OmnbrTel 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTFOCTPUPYIOLLAsl TPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UAE€AJIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOH KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IApaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoauHaMuueckass cucrteMa. BHYTpeHHss SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl €€ u3meHeHus. KommuuecTBo TerioTsl U pabora. BHyTpeHHssI sHEprusi 0AHOATOMHOI'O
UJealbHOTO raza. Buasl Temionepenadn: TEIIONPOBOJAHOCTb, KOHBEKINS, U3IydeHUe. Y elbHas
TEIIOEMKOCTh BellecTBa. KoanyecTBO TEmIOTHI pHU TEIUIoNepeaaye.

[Tonstre 06 agmabaTHOM Tporiecce. [lepBrIit 3ak0H TepMoauHAMUKU. [I[puMeHeHHE TTepBOro
3aKOHa TEPMOAMHAMHUKH K H3ompoiieccaM. ['padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTHMOCTh IPOLIECCOB B IPUPO/IE.

TennoBsie Mamuubl. [IpuHnunel geiicTBus TernoBbix MamuH. [IpeoOpasoBaHus 3HEpruu B
TeruIoBbIX MammHax. Koaddunuent nonesnoro neiicreus termoBoit Mammuabl. Lukn KapHo u ero
KO3 (UILIMEHT MOJIe3HOT0 AEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIJIOPHEPTETHKY.

TexHuuyeckue ycTpoiicTBa U NMPaKTUUECKOE PUMEHEHHUE: JBUraTelb BHYTPEHHEIO CrOpaHus,
OBITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHneHue BHyTpEeHHEH SHEPTUH Tea MPU COBEPIICHUN PabOThI: BBUIET TPOOKHU U3 OYTHUIKH
MoJl JICHCTBHEM C)KaToro BO3AyXa, HarpeBaHue d>(Qupa B JIATyHHOW TpyOKe MYyTEM TpEeHHUs
(BuICOIEMOHCTpAITHS ).

N3meHneHnne BHyTpeHHEH 3Hepruu (TemrepaTypsl) Teja Ipy TeIulonepeaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO31yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u kKoHaeHcanus. Vcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAsS
BIQXHOCTh BO3AyXa. HachlmeHHBIN mMmap. YaenbHas TerioTa HapooOpa3oBaHMs. 3aBUCHUMOCTH
TEMIIEPATYpPbI KUIIEHUS OT JAABJICHUS.

Teépnoe teno. Kpucrammmueckue u amop¢Hble Tesna. AHU30TPONMS CBOMCTB KpPUCTAUIOB.
Kunkue xpuctamnsl. CoBpemMeHHble MaTepuainbl. [lnaBneHune W Kpucramuzauus. YJelbHas
TeruioTa riaBneHus. CyOoaumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue yCTpPONCTBA M TPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUH MOJYyYEHHUsS] COBPEMEHHBIX MaTEpHUajIoB, B TOM YHCIIE€ HAHOMAaTEepHaJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX [1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBJI€HUS KPUCTANTMYECKOTO BEHIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO31yXa.



Paznen 4. DaekrpoauHaMunka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tell. DIeKTpUUecKuil 3apsai. [[Ba Buia snekrpudeckux 3apaaos. [IpoBogHuky,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 25ieKTpuuecKuil 3apsia. DIEKTPUUIECKOe
nosie. Hanpsix€HHOCTh 3nexkTpuyeckoro mnosid. IIpuHIun cynepnosuuuy 3JIEKTPHUYECKUX IOJIEH.
JInHnM HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

PaGora cun snexrpocratuueckoro noss. [lorenmman. Paznocts noreniuanos. [IpoBoanuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJ€e. [{usnekTpudeckasi IpOHULIAEMOCTb.

OnekrpoémkocTh. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OHeprus
3apsHKEHHOI0 KOHAEHCAaTOopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHE DSJIEKTPONPUOOPOB, KOHAEHCATOP, KOIMUPOBAIbHBIN
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoiCcTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTpUYECKOE NOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEeKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHJAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TUSJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYILIECTBOBaHHUS 3JEKTPUUYECKOrO TOKA. VMICTOUHMKHM TOKA.
Cua Toka. [TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DNEeKTpUUECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBIEHHE BemlecTBa. [locnenoBarensHoe,
napajieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTb 3IEKTPUUECKOTO TOKA.

DNEeKTpOABMAKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOMU (3aMKHYTOM) AJIeKTpuueckoil nenu. KopoTkoe 3amMbikaHue.

DNEeKTpOHHAas MPOBOJIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA 3J1E€KTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTb MOJYNIPOBOJHUKOB. CBOMCTBa
p—n-niepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DONeKTpUYecKUuid TOK B pacTBOpax M pacIijiaBaX »JJIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
aucconuanus. JJIEeKTPOIIn3.

OnexTpuueckuid Tok B razax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN pa3psala. MonHus.
[Tma3ma.

TexHnueckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: aMIepMEeTp, BOJIBTMETpP, PEOCTar,
UCTOYHUKHA TOKa, OJIIEKTPOHArpeBaTelbHbIe MPUOOPHI, JIIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHUS,  BaKyyMHBId  JHOM, TEPMHUCTOPHI W  (OTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TNO/1, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS I[MJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAN
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CMmenianHO€ COeTUHEHHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COMPOTUBIICHUSI.

3aBUCHMOCTbH COMPOTUBIICHUS METAIJIIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO31yXa.

OHOCTOPOHHSAS TPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

W3yuenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIICH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGmronenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usmku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBIAETCS € Y4ETOM
COJIEP>KaTEIIbHBIX MEXIIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMHH, Teorpapuun
Y TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBIICHWE, HAYYHBIH (pakT, Tumore3a, (uU3MUecKas BEIUYHMHA, 3aKOH, Teopus, HaOI0IeHUE,
AKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEJb, U3MEPEHUE.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHUH, JMHEWHHas (yHKuuMsA, napaboia, runepoona,
uX rpauKu U CBOICTBa, TPUTOHOMETpUUYECKUE (YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPhl W HMX MPOCKIMH HAa OCH KOOpJHMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBIKEHHE B JKMBOHM mpupone, auddysus, ocMoc, TermiooOMeH
KUBBIX OPraHW3MOB (BHBI TEIUIONEpeladyH, TEIUIOBOE PaBHOBECHE), JICKTPUYECKHUE SBICHHUS B
YKWBOW MPHUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBAa, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsI Macca, TeTUIOBBIE CBOMCTBA TBEPABIX T, )KUIAKOCTEH U ra30B, IEKTPUIECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS TUCCOIHALINS, TAIbBAaHHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeusn: npeoOpazoBaHUE ABMKEHUN C HCHOJIb30BAaHMEM MEXAHHU3MOB, YU&T TPEHHUS B
TEXHHWKE, TOAIINITHUKA, WCIIOIh30BAHUE 3aKOHA COXPAHCHHS HMITYyJIbCa B TEXHHUKE (pakera,
BOJOMET U JpyTue), ABUTaTeIb BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, OITOBOM XOJOAUIBLHUK,
KOHJIUIIMOHEP, TEXHOJOTHUH MOJTYICHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPOnpuOOpOB, KCEPOKC,
CTPYHHBIA TNPHUHTEP, JJICKTPOHATPEBATEIILHBIC TPHOOPHI, 3JIECKTPOOCBETHUTEIBHBIC TPUOOPHI,
rajbBaHUKa.

11 KIIACC
Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmoaeicTBre MOCTOSHHBIX MarHuTOB. MarHuTHoOe noje. Bekrop
MarHuTHOM MHAYKIUH. [[puHIMn cynepno3uiuu MarHUTHBIX 1ojiei. JIMHUY MarHUTHON MHAYKIIMH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe moje MNpoBOAHMKA ¢ TOokoM. KapThHa NWMHUNA WHAYKOUMHW MarHUTHOTO TOJS
JUTMHHOTO TIPSIMOTO MPOBOIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoaencTere NpoOBOAHUKOB C TOKOM.

Cuna AMriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Mmonynb U HanpasiieHHe. [[BUkeHHe 3apsKeHHOM 4acTUIIbl B OTHOPOJTHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SBneHue ANEKTPOMArHUTHOM WHAYKIUHU. [loTOK BeKTOpa MAarHUTHOM  HMHAYKIIHH.
DNeKTpOoABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKumu Papanes.

BuxpeBoe nsnexkTpuueckoe 1mose. NEKTPOJABMKYIIAs CHJIA HHAYKIMM B TMPOBOJHUKE,
JBIOKYIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHAJIa CAMOUHAYKIWH.

DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue ycTpoMcTBA M  MNPAKTUYECKOE MNPUMEHEHHE: TOCTOSIHHBIE MAarHHThI,
3JIEKTPOMATrHUTBI, JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS ME€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM I10JIEM.

JIvHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHHE NEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHuna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIbI MHAYKIHH OT CKOPOCTH H3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM HHIYKIIUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

Konebarenbnast cucrema. CBoOonHble MexaHuueckue Kosebanus. [‘apMoHMueckue
konebanusa. Ilepmon, wacrora, ammuutyga M ¢asza konebanuil. IlpyXuHHBIH MasTHUK.
Matematuueckuil MasgiTHUK. YpaBHEHHE TapMOHUYECKUX Kosiebanuil. [IpeBpaienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUsX.

Koneb6arenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUST B HACATHHOM
Koie0aTeabHOM  KOHTYpe. AHAIOTHUS MEXAY MEXaHWYeCKMMU U 3JIEKTPOMAarHUTHBIMU
kosneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIUM B MJICAIBHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBinenne o 3aryxarooluxX KoieOaHUsAX. BbIHYXIE€HHbIE MEXaHUYECKUE KOJEOAHHUS.
Pe3onanc. Beiny1€eHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUs.

[lepemennbiii Tok. CuHycOMJanbHBIA MEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIPSYKECHUS.

Tpanchopmarop. IlpousBonacTBo, mnepemaya M NOTPEOJICHUE DSIEKTPUUECKOH HHEPIHM.
OKOJIOTMYECKHE PHUCKM TIPU  TNPOU3BOACTBE 3JIeKTpo3Hepruu. KynbTypa uUCHOIB30BaHUSA
AJIEKTPOIHEPIUU B ITOBCETHEBHOM JKU3HH.

TexHnyeckue ycTpolcTBa M NPAKTUUECKOE MPUMEHEHHE: DJIEKTPUUYECKHI 3BOHOK, FTEHEPATOp
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanue napameTpoB KojeOaTenbHOW CHCTEMbl (IPYKMHHBIA WM MaTeMaTHYeCKHM
MAasiITHUK).

HabGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAOpsDKEHUS OT  BpEeMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocnenoBaTENbHOM COEIUHEHHHM PE3UCTOpa, KATYHUIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanmne 3aBUCHMOCTH MEepUOJia MalbIX KOJEOaHUM rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

WccnenoBanne rmnepeMeHHOro TOKa B ILENM M3 IOCIEA0BAaTENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBI, ycioBHUs pacnpoctpaneHus. llepuoa. CkopocTs pacnpocTpaHeHHsI U
JuiiHa BoJiHbL. [lonepednble n npoaonbHble BOJIHBL MHTEpdepeHnns u qudpakiuus MEXaHUHYeCKUX
BOJIH.



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

ONEeKTPOMarHuTHbBIE BOJHBI. YCIIOBUS H3JIY4EHHUS JJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B anektpomaruntHoil BosHe. CBOICTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpaXeHHEe,  MpelioMJIeHWe,  mnoysApu3auus,  Audpaknus,  uHTepdepenuus.  CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

lkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBL paTUOCBA3YU U TEJIEBUACHUSA. Paguonokanys.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBasl JUAarHOCTHMKAa B TEXHUKE W MEIMIMHE, padap, pPaJAUONPUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MpeaoMIIeHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHunu u AUPpakiuid MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habuntoienue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KoJieOaHMii.

HccnenoBanue cBONCTB IEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHHUE, MOspU3alys,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmMonnHeiiHOEe pacnpocTpaHEHUE CBETa B OJHOPOAHOU Cpene.
Jlyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTellb MPETOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil MojaHOro BHyTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoiue u paccenBatrouiye JuH3bl. ToHkas auH3a. @OKyCcHOE paccTOsSHUE U ONTHYECKast
cwia TOHKOM nuH3bl. llocTpoeHue u300paxkeHHl B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOU JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnoas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOECHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€P(QEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOI'€pPEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonsas pemeérka. Y caoBue HaOMOACHUS IJIaBHBIX MAaKCUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEILIETKY.

[Tonapuzanus ceera.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToamnmnapar,
MPOEKIIMOHHBIN anmapaTr, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI ONTHKA, AU(paKIMOHHAs peleTKa,
MTOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHEeHUe, OTpaXeHHWe U IpeloMieHue cBeTa. OnTuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOA.

HccnenoBanue cBOMCTB H300paykeHUI B JTMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue unatepdepeHIim cBera.

Ha6mronenue qudpakiuum cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue crniekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.



HaGmonenue aucnepcuu cBera.
Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTynarsl crnenuanbHON Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOIYJS CKOPOCTHM CBETa B  BAaKyyMmMe, IPUHIUI
OTHOCHUTEJILHOCTH DWHILTEIHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHNE BPEMEHU U COKPALLCHUE JUTUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13p MacChl C DHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.
Paszpen 7. KBanToBas puszuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. ®opmyna [Inanka cBs3u 3HEpruu (GOTOHA C €ro YaCTOTOWH. DHEPrusi U UMILYIIbC
¢dboToHa.
Otkpeitue u uccnenopanue poroaddexra. Oneitel A. I'. Ctonerosa. 3akoHsl GoTodddexra.
VYpasuenue DitHmreitHa 111 hoTodpdekra. «KpacHas rpanuma» horodddekra.
Hasnenue ceera. Onwitsl [1. H. JleGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTPOHCTBA W TMPAKTHYECKOE NpUMEHEeHHe: (OTO3IEMEHT, (HOTOAATUMK,
COJIHEYHas Oarapes, CBETOAUO.
Jlemoncmpayuu
®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
CBeToauOI.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesauro o -dactuil. Ilmanerapras
mojenb aroma. Ilocrynatsl bopa. M3nydyenue u morsouieHue (OTOHOB NpH IEpexoje aroMa ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEN SHEPrUu aToMa BOJIOPO/aA.
BonnoBsele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHnyeckue yCTpONCTBA M INPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIM  aHaIu3
(ciexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habutoienue nuHeHvaTbIX CEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOUINE CI0KHOCTh CTpOeHUs sapa. OTKpbITHE PaIHOaKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHuio cocTaBa paguloakTHUBHOrO M3inydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJoakKTHBHOCTH Ha JKHUBbIE OPraHU3MBI.
OTtkpbiTHEe NpoTOHAa U HelTpoHa. HykionHast monens sapa IeiizenO6epra—lBanenko. 3apsia
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacnaa. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amma-nznyudeHue. 3akoH
paZaMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.
SAnepHsle peakuuu. JleneHre U CUHTES SEP.
SAnepuwiii  peaktop. Tepmosnepusiii cunte3. I[IpoOrembl U NEPCNEKTHBBI  AAEPHOM
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKTBhI AEPHON SHEPTEeTHKH.
OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH SJI€MEHTapHBIX YacTHII.
OyHaamMeHTaabHble B3auMoeiicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.
TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPHUMEHEHME: IO3UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHast boMOa.



Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMY U ACTPOPHU3MKH

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE N MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CosHua v 3BE31. 3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIAcC — CBETUMOCTb». 3BE3AbI IJIaBHOU
[IOCJIEI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i 3BE3]  TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee cTpoeHMe 3BE31. COBpPEMEHHBIE IIPEACTABIEHUS O
IIPOUCXOXAECHNUHU U 3BoJroLnu CoJlHLA U 3BE3]1. DTalbl )KU3HU 3BE3L.

Muneunsiii [Iyte — Hama I'anaktuka. [Tonoxxenue u npuwxenue Connua B [Manaktuke. Tumbl
raylakTuk. Paguoranaktuky u kBa3zapel. YEpHBIE NBIPBI B A1pax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Pa3Oeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TI1a30M C HCIIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIIOKESHUN IS
OIIpEJICJICHUs] TI0JIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noJtymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Posnb ¢pu3uku 1 acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJIOTHUECKON, COLMAIbHON U 3THYECKOI
cdepax IeATETHHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHON HAyYHOUH
KapTHUHE Mupa, posb (usnyeckoil Teopud B (GOPMHUPOBAHUM MNpeACTaBIeHUN O (uznyeckon
KapTHHE MHUpPa, MECTO (hM3MYECKOH KApTHHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTABJICHUN O IIPUPOJE.

Me:xnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocylecTBisercssi ¢ Yy4ETOM
COJIEpKaTEIIbHBIX MEXIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Meoswcnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O IO3HAHUS:
SBJICHHE, HAay4HBIH (aKkT, TUNOTe3a, (PHU3NUECKas BEIUYMHA, 3aKOH, TeOopHs, HaOIIo/eHue,
AKCIIEPUMEHT, MOJIETMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUHU: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHl M UX
IPOEKIIMM Ha OCH KOOPJAMHAT, CJIO0KEHHWE BEKTOPOB, MPOM3BOJHBIE AJIEMEHTApHBIX (YHKIMH,
MPU3HAKU N10J100Ms TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU IUIOCKUX QUTyp U 00BbEMa Te.

Buonoeus: snekTpuueckue sIBICHUS B )KUBOW NpUpOAeE, KonebaTeabHble IBHKEHUS B JKUBOM
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOM NMpUpPOE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPaIbHbBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX Pyl, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonozcusi: NVUHUM DIIEKTPOIIEpENAY, T'E€HEPATOp INEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEND,
WHAYKIIMOHHAS Te4yb, pajap, paJuolNpuEMHHUK, TENIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenMera «Pus3mkay Ha YpPOBHE cpeaHero ooOmero o0Opa3oBaHUS
(0a30BbIil YpOBEHD) JOJIKHO 00ECIIEUUTH JOCTHXKEHUE CIIEIYIOIIMX JIMYHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS yudeOHOro mnpenmera «®DPu3uka» TOJKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCS PYKOBOACTBOBATbCA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEHN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUI,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTbITa U ONBITA JESITEILHOCTU B MPOLIECCE Peau3allii OCHOBHBIX HANpaBlICHUI BOCIUTATEIbHON
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydYarolerocs Kak aKTUBHOIO |
OTBETCTBEHHOTO YJIeHa POCCUHCKOro OOIIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIICYETIOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPATHYECKUX
IIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTb B HWHTEpPECaX Tpa)KIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMO/JICHCTBOBATH C COIMATILHBIMA HHCTUTYTAaMHU B COOTBETCTBUU C UX (DYHKIIHSIMH
Y Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JEATCILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)kTaHCKOW MIEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCHIUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBEICHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITCILHOCTH YIEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYILETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3InyHbIM chepam mpodecCHOHATBFHON AEATEIEHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢bu3uKOol ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBI BBIOOP Oyaymiei mnpodeccuun u
pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO UM caMOOOpa30BaHHMIO B 0OiMacTu (hU3MKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpBl, OCO3HaHHE TJIO0AIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEVCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LEeen
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIpeHue OIbITa IesITeTLHOCTH YKOJOTHUECKON HAIPABICHHOCTH Ha OCHOBE MMEIOIIHXCS
3HAaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3znuecKoil HayKu;

OCO3HaHWE IIEHHOCTH HAyYHOH NEeSATEIBLHOCTH, TOTOBHOCTh B TpoIlecce H3ydeHUs (pu3uKu
OCYIIECTBIISITH MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh HHINBHIYyaTbHO H B TPYIITIE.



METAINIPE/IMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jornyeckne AeHCTBUSA:

CaMOCTOATENIbHO (OPMYJTUPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIISITh LENU JEATSIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paspabaThIBaTh IUTAH pEIICHUsS MPOOJEMbl ¢ YIETOM aHAIM3a UMEIOITUXCSI MAaTePUATIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKHU NOCJIEACTBUN NESITEIBHOCTH;

KOOPJAMHHPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOT0, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBaTelibCKHe AeCTBHS.

BJIQJIETh HAyYHOH TEPMHMHOJIOTHEH, KIIIOUEBBIMHU MOHATHSAMU W MeTonaMu (HU3NUYECKOn
HaYKU;

BJIQJIETh HABBIKAMH YYCOHO-HCCJIEAOBATEIBCKOM M TPOCKTHON JESITEIIBHOCTH B 00J1aCTH
(U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB PEIICHHS 3a/1ad
(hU3UYECKOTO CoMIep KaHus, TPUMEHEHHUIO Pa3IMYHbIX METOAO0B IMIO3HAHUS;

BJIAJIETh BHUJIAMHU JEATEIIBHOCTU 10 IMOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEpPHpETaLUH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3NIUMYHBIX YUEOHBIX CHTYaIMSIX, B TOM YHUCIE MPH CO3JIaHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/a4y, BbIJIBUTAaTh THUIIOTE3Y
€€ penIeHusi, HAXOAUTh apryMEHTHI JUIsl JJOKa3aTEIbCTBA CBOUX YTBEPKIICHUH, 3a1aBaTh TapaMeTPhl
Y KPUTEPUU PEIICHNUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3aJa4d pe3yJIbTaThl, KPUTUYECKH OLECHHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIIBHON JCSITEILHOCTH, B TOM
qHclie IPU U3YYEeHUHU (HUBHKH;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a41, TOTYCKAIOINE aTbTePHATUBHBIC PEIIICHUSI.

Padora ¢ undopmanmeii:

BJIQJIETh HABBIKAMHU TMOJy4YeHUs WHGOpMAIUU (PU3UUECKOTO COACpPNKAHUS M3 HCTOYHHUKOB
pa3HbIX THUIOB, CaMOCTOSITEJIbBHO  OCYIIECTBIATH IOWCK, AHAJIA3, CUCTEMATH3ALMUI0 U
WHTEPIpETAINIO HH(POPMAIIUK Pa3IUIHBIX BUOB U (POPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOIh30BaTh CPeACTBAa MH(MPOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPTaHM3AIMOHHBIX 3a7ad C COONOJIeHuEM TpeboBaHUM
OPrOHOMUKH, TEXHHKH O€30MacHOCTHU, THTHUEHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U ITHUUYECKHUX
HOPM, HOPM HH(POPMAITOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEpKaHUsSI B PA3IMYHBIX opMaTax ¢ yuéToM Ha3HAYCHUS
uHpoOpMallUd W IIeNIeBOM ayAUTOpUH, BHIOMpas ONTUMANbHYIO (OpPMY TPEACTABICHUS U
BU3yaJIu3aliu.

KoMMmyHuKaTHUBHBIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBJISTh OOIIEHNE Ha YpOKax (DU3UKH U BO BHE-YPOUHOU EATEILHOCTH;

pacmo3HaBaTh NMPEAMOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHON pabOTHI;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX ICHCTBUU C YYETOM OOIIMX WHTEPECOB WU
BO3MOXKHOCTEH KaXKAOTO YjIcHA KOJIJICKTHBA,

MPUHUMATh €U COBMECTHOU JEATEIBHOCTH, OPraHU30BbIBATh 1 KOOPJAUHUPOBATH IEUCTBUSA
o €€ JOCTHKEHMUIO: COCTaBJISITh IUIAH JIEMCTBHM, pacCIpelessiTb POJM € YYETOM MHEHUU



YYaCTHHUKOB, OOCYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHHMBATh KaYE€CTBO CBOETO BKJIa/la U KaXJI0r0 Y4aCTHHKA KOMaH/Ibl B OOIIUNA pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HJIEW C MO3ULUKA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh O3UTUBHOE CTPATETMUECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYalUsX, IPOSBISATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIbHYIO JIEATEIbHOCTh B 00JacTH (QU3UMKU U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTAaBUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACYETHBIX M KA4YE€CTBEHHBIX 3aad, IUIaH
BBITIOTHEHUS.  MPAKTUYECKOW PabOThl €  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBAThH MTPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIMU B 00MacTU (PU3MKHU, TOCTOSHHO
MOBBIIIATH CBOM 00PAa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIQJICTh HABBIKAMU IMO3HABATEIIPHON PEQIICKCHH KaK OCO3HAHHS COBEPIIAEMBIX NCHCTBHH H
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JIEITCIbLHOCTH;

MPUHUMATD ce0sl, MOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEITCILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTHKEeHMSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 1O (PUBHMKE IS
YpOBHSI cpefHero oOmiero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEIoIaralomui copMUpoOBaHHOCTS:

CaMOCO3HAHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE COCTOSIHHE,
BHJICTH HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHATBHOU CPepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKJIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U TMPOSIBISATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHIKCHHUIO IETH U YCHexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/IsSl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MIPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTH K COUYBCTBHIO U COMEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHHUS C JIPYTHMHU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

K xoniy obydenus B 10 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JI€MOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B IPAKTUYECKON
JEATEIbHOCTH JIIOJICH;

YUUTBHIBaTh TPaHUIIbl IPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJEJel: MaTepuanbHasi TOUKa,
MHepIanbHas cucreMa orcuéra, aOCOJIIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS



ra3oB, JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN 3JCKTPUUYCCKUNA 3apsi MpU pelIeHUN (PU3MUECKUX
3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (TPOLECCH]) M OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUM CTPOCHMSI BELIECTBA M DJIEKTPOJWHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHE, CBOOOIHOE Ta/ICHUE TEJ, ABIKCHHE
[0 OKPY)KHOCTH, MHEpLUs, B3aUMOJAENCTBHE Tell, 1u(dy3us, OpOYHOBCKOE IBUKEHUE, CTPOCHUE
KHUJIKOCTeH W TBEPIBIX TN, MU3MEHEHHE 0O0Bb&Ma Ted MpU HarpeBaHUM (OXJIAXKICHHH), TEIUIOBOE
paBHOBECHE, HCIAPEHHE, KOHICHCALMSA, IUIABICHHUE, KPUCTAJUIM3ALUsA, KHIICHUE, BIIAXKHOCTD
BO3/lyXa, IIOBBIIICHUE JABJICHMS Tra3a IPU €ro HArpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXAY
IapaMeTpamMy COCTOSHHA ra3a B M30MPOLECCAX, ICKTPU3ALMS Tell, B3AUMOICHCTBUE 3apsiiOB;

OIMCHIBATh MEXAHMUYECKOE IBKEHHE, UCIIOJNB3Ys (PU3MUECKUE BETMUMHBL: KOOPAUHATA, MTYTh,
IIepEMEIIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHjla, UMITYJIbC Tella, KWHETUYeCKas dHEPIus,
MOTEHIMAJIbHAsE DHEPrusi, MEXaHW4yecKas pabdoTa, MEXaHW4YecKas MOIIHOCTb;, INPH OINWCAHUU
IIPaBUJIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOJIb3YEMbIX BEJIUYNH, X 0003HAYEHUS U €IUHHIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYNHAMU;

ONHMCHIBATh W3Yy4YCHHBIC TEIUIOBBIE CBOMCTBA TE€I W TEIUIOBBIC SBJICHMS, WCIOJbB3YS
¢u3nyeckue BEIWYMHBL: [JaBJICHUE Tra3a, TEMIepaTypa, CpeAHAs KHHETHYECKash DSHEprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI SHeprus, pabora rasa, Kod()(UIMEHT MOJE3HOTO AEHCTBHS TEIUIOBOTO
JBUraTessl; Py ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT HCHOIb3YEMbIX BEJIMYMH, UX
0003HAYCHHS U EAMHHUIBI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIONINE JAHHYIO (DPU3UYECKYIO BEIUYHHY C
IPYTHMHU BEJIMYHMHAM;

ONMCHIBATh H3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M JJIEKTPUYECKUE SIBICHUS
(mporuecchbl), MCMONIB3Ys (PU3MUECKUE BEIMUYUHBI: 3JIEKTPUUYECKUN 3apsi, DJEKTPUUYECKOoe IIO0JIE,
HaNpspKEHHOCTD 110JIsA, MMOTEHIMAJ, Pa3HOCTh TOTEHLIMAJIOB; IIPU ONMCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMLIBL, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEINYHHAMU;

aHAJIM3UpPOBaTh (U3UYECKUE MPOLECCHl U SBICHMS, MCIOb3Ys (U3NYECKUE 3aKOHBI U
NPUHLIUIOBL: 3aKOH BcemupHoro tarotenus, I, II m III 3axkonbl HprOTOHA, 3aKOH COXpaHEHUs
MEXaHMYECKON JHEPruM, 3aKOH COXPAHEHMsI MMIIYJIbCa, INPHUHLUI CYIEPIO3ULUU CUJ, TMPUHLUI
paBHOINpPABUSl WHEPLUAIBHBIX CUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIHH TEIIJIOBOTO JBUKEHHS MOJIEKYJ
¢ a0COJIIOTHOM TemIepaTypoi, NEpBbIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPaHEHMSI JIEKTPUUECKOTO
3apsiia, 3akoH KynoHa, npu 3TOM pas3inyarh CIOBECHYH (OpPMYITMpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIMIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOTO MCIOIb30BaHMS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE JKCHEPUMEHTHl IO HCCIEAOBAHUIO (U3NYECKUX SBJICHUH U MPOLECCOB C
HCIOJIb30BaHNEM MPAMBIX U KOCBEHHBIX M3MEpPEHUH, MpH 3ToM (HopMyIHupoBaTh rpodiemy/3agady
U TUNOTe3y Y4eOHOro 3KCIEepHMMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOIO 000pyIOBaHHUSA,
MIPOBOAUTH OMBIT U OPMYIUPOBATEH BHIBOIBI;

OCYILLECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIMYMH, [IPU 3TOM BBIOMpATh
ONTHUMAJIbHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJIbI OIIEHKM MOrPELIHOCTEN
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMM C KCIIOJIb30BAHUEM MPSIMBIX
U3MEPEeHUH, NMpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJabTaThl IOIY4EHHON
3aBHUCHUMOCTH (PM3WYECKUX BEIUYMH B BUJE TaOIMIl U IpadUKOB, JeNaTh BHIBOJBI IO pe3ysbTaTaM
UCCIIEIOBaHMS;

coOmofaTh mpaBuiia O€30MacHOro TpyAa IpU NPOBEACHUHM HCCIEIOBaHUI B paMKax
y4eOHOTO  SKCIEpPUMEHTa, y4eOHO-HCCIIEIOBATEIbCKOM M NPOEKTHOM  JIeATENBHOCTH  C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacu€THBIC 3a/1a4d C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, UCIONB3Ys (PU3NUECKue
3aKOHBl M TPHUHILMIIBI, HA OCHOBE aHajlu3a YCJOBHS 3aJayd BBIOMpPATh (U3UYECKYIO MOJENb,
BBIJIENIATh (DU3MYECKHE BEIMYMHBI U (OpMYJbI, HEOOXOIUMBIE A €€ pelieHUus,, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NUECKON BETHUNHBI,

pelars KauyeCTBEHHBbIE 3a/layd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LEMIOUYKY



pacCyXJICHHI C ONIOPO HAa N3YUCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUUCCKUC SIBIICHHSI,

UCIIOJIb30BATh TPU PEIICHUH yYeOHBIX 33724 COBPEMCHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHUH
JUIL  TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAlMM U MPEJACTaBICHUS Y4YeOHOW M HaydHO-
NONYJISIPHON MH(MOPMAIIUH, TIOTYUYCHHOW W3 Pa3IMYHBIX NCTOYHUKOB, KPUTUYCCKH aHAIN3UPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

NPUBOIUTH MPUMEPHl BKJIAaJa POCCHICKUX M 3apYOCKHBIX YUYEHBIX-(H3MKOB B Pa3BHTHE
HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPa, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETUUCCKHIE 3HAHUS 10 (DU3UKE B MOBCEAHEBHOW JKU3HH JJIsI 00SCIICUCHHSI
0€30MacHOCTH TpU OOpAIICHUU ¢ MPUOOpPaMHU U TEXHUYCCKMMHU YCTPOMCTBAMH, JUIS COXPaHCHHS
3JI0POBBS U COOJTIOICHHS HOPM 3KOJIOTHYECKOT0O TIOBEICHUS B OKPYKAIOIIEei cpeie;

paboTaTe B TpyIIE C BBHINOIHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIECH, INIAHUPOBATh paboTy
[PYIIbI, PAlMOHAIBLHO pACIpeneisaTh OOS3aHHOCTH M IUIAHUPOBATh  JEATCIBHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATL BKJIAA KaXIOro H3 YYAaCTHHUKOB TI'PYIIBLI B
pelIeHHe paccMaTpUBaeMOi TPOOIIEMBI.

11 KJIACC

K xonmy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHM, B MPAKTUYECKOU
JESTeTBHOCTH JIFO/ICH, IEJIOCTHOCTD U €IUHCTBO (PM3MUECKOM KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI MPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENCH: TOYeYHBIN
ANEKTPUYECKUH 3apsfl, Jyd CBETa, TOUEUHBIH UCTOYHHK CBETA, JIEpHAsl MOJEIb aToMa, HyKJIOHHAs
MOJIeJIb aTOMHOTO si/ipa MPHU PelIeHUHN (PU3NIECKUX 33/]1aY;

pacrnio3HaBaTh (U3HUYECKUE SIBICHUS (MIPOIECChI) W OOBICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (DU3WKH: DJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJEMCTBME MAarHUTOB, 3JEKTPOMAarHUTHAsI
WHIYKIUSI, JEHCTBME MArHUTHOTO IIOJIA Ha MPOBOJAHMK C TOKOM M JIBIKYILIUMCS 3apsij,
AJIEKTPOMAarHUTHbIE KOJEOaHUsS U BOJHBI, IPSIMOJIMHENHOE PACIPOCTPAaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakiuus W [ONApU3alUs CBeTa, JHUCHEpPCHUS CBETa,
doroanekrpudeckuii 3hdexr (hotodrdhdekr), cBeTOBOE NaBiIcHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTS;

ONUCHIBATh M3yYCHHBIE CBOMCTBAa BeUIECTBAa (AJIEKTPUYECKUE, MArHUTHbBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3NUYHBIX CpPEI) M AJIEKTPOMATHUTHBIC SBJICHUS (TIPOIIECCHI),
UCHONB3YSl  (U3NYECKUE BEJIIMYMHBL: JJIEKTPUYECKU 3apsl, cujla TOKa, D3JIEKTPHUYECKOoe
HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTHUBIIEHHE, PA3HOCTh NOTEHIMAIOB, JIEKTPOJABUKYIIAs CHIIA,
paboTa TOKa, MHAYKLHS MarHMTHOrO mojs, cuia Awmmepa, cuia JlopeHna, HHIYKTUBHOCTb
KaTYIIKH, DHEPTUsS SJEKTPUUECKOTO W MArHUTHOTO TOJIeH, MepuoJ M YacToTa KoyeOaHuil B
Koje0aTeIbHOM KOHTYpE, 3aps] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosjeOaHui, (OKyCHOE pacCTOSHHE U ONTHYEeCKas CHJIa JUH3bI, MPU ONHUCAHUU TMPABUIHHO
TpPakToBaTh (PU3MUYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIb], YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OIMCHIBATh U3YUYEHHBIE KBAHTOBBIE SIBJICHUSI U MTPOLIECCHI, UCIIONB3YS (PU3HUUECKUE BETUUHUHBIL:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, AJMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMITYIbC (HOTOHA,
NepHuoJ] Molypacnaza, HEprusl CBSI3U ATOMHBIX sJiep, IPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICT MCTIOb3yEeMbIX BETUYHMH, UX 0003HAYCHUS W €IUHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (DU3UYECKYIO BEIMUYMHY C JPYTUMHU BEIWYMHAMM, BBIUUCISITH 3HAYEHHUE
(bU3MYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECCHl U SBJICHMS, HUCHONb3ys (PU3MYECKHe 3aKOHBI U
MPUHIUIBEL: 3aKOH OMa, 3aKOHBI TIOCIE0BATENBHOTO U MapauIeIbHOTO0 COEIMHEHUS TPOBOIHUKOB,
3akoH JIxoyns—JleHna, 3akoOH JJIEKTPOMArHUTHOM UWHAYKLUHH, 3aKOH MPSIMOJIHMHEHHOIO
pacnpoCTpaHEHHUs CBETa, 3aKOHbl OTPAXKEHMsI CBETAa, 3aKOHbI MPEJIOMIICHUS CBETa, YpPaBHEHME
OiiamreliHa 11 GoTodPdeKrTa, 3aK0H COXpaHEHHUST dHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MaCCOBOT'0O YKca, IOCTyIaThl bopa, 3akoH
paZMOaKTUBHOIO pacmajaa, MpH ATOM pa3iuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U yCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;



ONPEACIISITh HAIIPABJICHHE BEKTOPAa MHAYKIMHA MAarHUTHOTO I10JI1 IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopeHna;

CTPOUTH U OMHICHIBATH N300paKeHHE, CO3/1aBaeMOE TNIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIECIOBAaHUIO (PU3UYECKUX SIBICHUH M TIPOIECCOB C
MCIOJIb30BAHNUEM TPSMBIX U KOCBEHHBIX U3MEPEHHI: MPH 3TOM (HOPMYIUPOBATH MPOOIeMy/3aaaqy
U TUINOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTAaHOBKY W3 IMPEAJIOKEHHOro 000pyHOoBaHUS,
MIPOBOMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYILIECTBIISATH MPSIMbIE U KOCBEHHbIC U3MEPEHUS (DU3MUECKUX BEITUYMH, IIPH ITOM BBHIOMPATh
ONTUMAJIbHBIA CIOCO0 M3MEPEHHS M MCIOJIb30BaTh M3BECTHBIE METOJIBI OLIEHKH MOTPEIIHOCTEN
HU3MEPEHUI;

WCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYWH C HCIIONB30BAHHEM IPSMBIX U3MEPCHHIA:
P 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUPOBATH pE3yNbTaThl MOJIYYECHHOW 3aBUCUMOCTHU
(bU3MUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, EJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMS;

coOmofaTh mpaBuiia 0O€30MacHOro TpyAa IpU MPOBEACHUHM HCCIEIOBaHUI B paMKax
yu4eOHOTO  JKCIEpUMEHTa, y4eOHO-HCCIIEOBATENICKON M TPOSKTHOM  JIEATENBHOCTH  C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyA0BaHNUS;

peniath pacu€THBIC 33J]a4d C SIBHO 33JIaHHOW (PU3UYECKON MOJIENBIO, UCTIONB3Ys (pU3uveckue
3aKOHBI M TPHUHIMIIBI, HA OCHOBE aHajM3a YCJIOBHUS 3aJladd BBIOUPATh (DU3MUYECKYIO MOJEIb,
BBICTISITh  (DM3MYECKHE BEIWYMHBI U (DOPMYNBI, HEOOXOMUMBIC JUIsl €€ pEHICHHS, MPOBOJIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJTYYEHHOTO 3HAaYCHUS (PU3NUECKON BETHUNHBI,

pelaTh KAadyeCTBEHHBIC 3aJla4yd: BBICTPAaMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY
paccyXIeHHii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJIb30BATh MPHU PEIICHUHU y4eOHBIX 3a7a4 COBPEMCHHBIE WH(OPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPIPETAUU U NPEICTaBICHUS Yy4eOHOH U Hay4dHO-
MONyJISIPHON MH(MOPMAIUH, TOJIYYCHHOM U3 PA3TUYHBIX MCTOYHUKOB, KPUTUUYECKU AHAIU3UPOBATH
MoJIy4aeMyro HHPOPMAIHIO;

OOBSICHATH MPUHIUIIBI JICHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
yCIOBUS MX O€30MaCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH TMPUMEPHI BKJIAJla POCCUUCKUX W 3apyOekKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIOJIb30BaTh TCOPETHUECKUE 3HAHUS 10 (PU3HMKE B TTOBCEIHEBHOMN JKU3HH I 00eCTICUCHHUS
0€30MacHOCTH TPH OOpallleHnH ¢ TPUOOpaMU U TEXHUYECKHUMH YCTPOHCTBAMU, IS COXpaHEHUs
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpY KaIoLIel cpeie;

paboTaTh B TPYIIE C BHIOJHEHUEM PA3IHUHBIX COIUANBHBIX POJICH, MIAHUPOBATh paboOTy
TPYIIbI, pAaIlMOHAIBHO  paclpeiessTh OO0S3aHHOCTH W IJIAHUPOBATh  JEATEIBbHOCTh B
HECTaHJApPTHBIX CHUTYallUsAX, aJIeKBAaTHO OIIEHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne

HanmeHnoBanue pa3aejaoB U TEM

NMporpamMMbI

KoanuecTBo 4acoB

DyekTpoHHBIE (LM (PpPOBBIE)
o0pa3oBaTelibHbIE Pecypchl

Pazgen 1. DUBUKA U METO/JbI HAYYHOI'O IIO3HAHUA

11

®u3nKa ¥ METOIbI HAaY4YHOTI'O
IIO3HaHUA

Hroro no pazgeny

2

Pa3zgen 2. MEXAHHUKA

bu6nmoreka IJOK
https://m.edsoo.ru/7f41bf72

2

bu6nmoreka IJOK
2.1 Kunemaruica S https://m.edso0.ru/7f41bf72
bu6nmoreka IJOK
22 Jlasanmxa ! https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHS B MEXaHUKE 6 bubamorera LOK

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

Hroro no pazgeny

18

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMHUKA

31 OCHOBBI MOJICKYJISIPHO- 9 Bubnunoreka [IOK
' KHHETHYECKON TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
3.2 OCHOBEI TEPMOTHMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS 5 Bubmmoreka [TOK

BelecTBa. Pa3oBble MEPEXObI

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

Wroro no pazneny

24

Paznen 4. JIEKTPOAUMHAMUKA

bubmuoreka LIOK
41 JJIeKTpoCTaTHIA 10 https://m.edsoo.ru/7f41bf72
492 [TocTOSIHHBIN ANEKTPUYECKHUNA TOK. 12 bubmmorexa [IOK

Toxu B pa3inuuHbIX cpeaax

Wroro no pazneny

https://m.edsoo.ru/7f41bf72
22

PesepBHOe Bpems

2

OBLIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

68
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11 KJIACC

HaumeHnoBaHue pa3iejoB U TeM
NMPOrpaMMsbI

Ne

KoanuecTBo 4acoB

DJieKTpOHHBIE (I (PPOBDLIE)
o0pa3oBaTeJIbHbIE PeCypChl

Pazgen 1. QJIEKTPOJINHAMUKA

Mar»uTHoOe moJe.

11
OnexTpoMarHuTHasi HHAYKIHS

Hroro no pazneny

Paznen 2. KOJIEBAHUSA U BOJIHBI

MexaHn4ueckue u

2.1
AJIEKTPOMArHUTHBIEC KOJICOAHMS
29 MexaHn4ueckue u
' BIEKTPOMATrHUTHBIC BOJTHBI
2.3 Onruka

11

9

10

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

11

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHO

OCHOBBHI CTIEIMATEHON TEOPHH
OTHOCHUTCIIbHOCTHU

3.1

4

CUTEJBHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

Paznea 4. KBAHTOBASI ®PU3UKA

4

4.1 DeMeHThI KBAaHTOBOM OIITHKHU 6 bubanoreka LIOK
. https://m.edsoo.ru/7f41c97c
Bubmuoreka [JOK
2 Crpoete arova 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SIITpO 5 Bbubanorexa [IOK

https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznea 5. DJIEMEHTDBI A

CTPOHOMUMU U ACTPOPU3UKHU

OneMeHThl aCTPOHOMHUHU U

51 acTpo(u3UKN

7

bubnuoreka LIOK

https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o01maroriee MOBTOPEHNE

4

bubmuoreka IIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

4

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

3
68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

JJIeKTpOHHBIe HU(POBLIE

Ne Tema ypoka Kouau4yecTBO yacos
o0pa3oBaTeJibHbIe pecypchl
L | G = o o B LOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaroILero Mupa
Porv w Mecro  dm3ukn B

2 (hopMupoBaHUU COBPEMEHHOU bubnunoreka [IOK
HAyYyHOM  KapTHHBI  MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEIbHOCTHU JIFOIeH
Mexannyeckoe JBIKCHHE.

3 OTHOCHTENTBHOCTh ~ MEXaHH4YECKOT0o bubnmoreka IJOK
JIBHKCHHUSL. [Mepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSAAMOJIMHENHOE Bubmmoreka [IOK
IBIDKEHIE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MPSIMOIHHEHHOE bubmoteka [JOK
IBIDKEHIE https://m.edsoo.ru/ff0c372e

6 CBobogHoe mameHue. YCKOpeHHe bubmmoreka [IOK
CBOOOJIHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc

P | e e Bumores 110K

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
ITpuniun OTHOCUTEJIbBHOCTHU
8 lanunes. WHepuuanbHble CHCTEMBI EH6H,HOTeKa LIOK
N https://m.edsoo.ru/ff0c3be8
orcuerta. Ilepriii 3akon HeroToHa

9 yi??iomzef; CHJ(iHn]g:FO giplz};?clgﬁ bubmorexa [IOK
yrep 1 ’ po https://m.edsoo.ru/ffOc3be8
HeloToHa ju11 MaTepuanbHOM TOUKH

10 Tperuit 3akon  HpioTona g Bubmmoreka [TOK
MaTepUabHbIX TOYCK https://m.edsoo.ru/ff0c3be8

o | S g v, con B LOK

' P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec Bbu6imoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpPEeHHUS. KoadPpumment

13 Tperust. Cuia CONPOTUBICHHUS MpPH But6mmoreka [TOK
JIBUKECHUW Tejla B KUJIKOCTA WU https://m.edsoo.ru/ffOc3f76
rase
[locTtynaTensHOE W BpallaTeslbHOE

14 NBIDKEHHEe  abCONMIOTHO  TBEPIOTO ButGimmoreka [TOK
Tena. MoMeHT cuibl. 11medo CHIIBL https://m.edsoo.ru/ff0c41a6
YcioBus paBHOBECHUS TBEPIOTO Tea
Nmnynbc  maTepuasbHOM — TOUKH,

15 CHUCTEMBl  MAaTEpPUAIBHBIX  TOYEK. bubnmnoreka [IOK
Wmrysibe cuitbl. 3aKOH COXPaHCHHUS https://m.edsoo.ru/ff0c43d6
nMIynsca. PeakTuBHOE IBUKEHHE
PaGora ©W  MOIIHOCTH  CHIIBI.

16 Kunernueckas 3HEprus Bbu6immoreka [IOK
MmarepuainbHOii Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETHYECKOW DHEPTHH
TlorennuanpHast SHEPTHSL.

[lorenumnansHas _DHEprHs  yIpyro Bubmorexa [IOK

17 nepOpMUPOBAHHOM MPYKHUHBI.

ITorenumansHas SHEPTUS Tena
BOJIM3H MMOBEPXHOCTH 3eMIIn

https://m.edsoo.ru/ff0c461a
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18

[ToTenuanbHbIe u
HEMOTeHIMaIbHbIe  CHiIbl.  CBS3b
paboOTBl HEMOTEHIIHAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOU YHEPTUU
CHUCTEMBI Tel. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUHU

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c478c

19

20

Jlaboparopnas pabora
«UccnenoBanue CBsI3U pabOTHI CHIIBI
C  U3MCHCHHUEM  MEXaHWYEeCKOU
SHEPruM  Tejla  Ha  TpUMepe
PaCTSIKCHUST pE3UHOBOTO XKTYTa»

KontponmpHas pabora 10 Teme

«Kunematuka. JlmHamuka. 3aKOHBI
COXPaHECHUS B MEXAHHUKE)

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

21

22

23

24

OCHOBHBIE TIOJIOKECHUS
MOJICKYJIAPHO-KMHETHUECKOU
Teopuu. bBpOyHOBCKOE JIBMKEHHE.

Tlicppyus

Xapakrtep JIBHKEHUS u
B3aMMOJICHCTBHS YAacTHUIl BEIICCTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH
W TBEPIBIX TEII

Macca MOJIEKYJL. KonuuectBo
BemectBa. IlocTtosHHas ABoraapo
TemnoBoe paBHOBecue. Temmneparypa
u e€ usMmepenue. [llkana temneparyp
Lenscus

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

25

Upeansueiii Taz3 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoumoTHas TeMmIepaTypa Kak Mepa
CpelHEe KHUHETUYECKOM SHEepruu
JBI)KEHUS  MOJIEKYJl.  YpaBHEHHUE
MenneneeBa-Knaneipona

bubnunoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BBIC 3aKOHBI

28

29

30

JlabopaTopHas pabora
«HccnegoBanue 3aBUCUMOCTU
MEXIy IapamMeTpaMH COCTOSIHHS
pa3pekeHHOTO ra3ay

W3zonpoueccsl B uacaibHOM Trase u
uX rpaduuecKoe npeJicTaBIeHne

BnyTpenHss JHEprus
TEPMOAVHAMUYECKOM CHCTEMBI U
croco0bl e€ n3mMeHenus. KoauuectBo
TEIWIOTHl M paboTta. BryTpeHHss
SHEPTUs. OJJHOATOMHOI'O MJI€AJIbHOTO
rasa

bubmoteka [IOK
https://m.edsoo.ru/ff0c570e

bubmoteka [IOK
https://m.edsoo.ru/ff0c5952

31

Bue! Terionepenaun

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c5c36

32

y,I[CJ'IBHaﬂ TEIJIOEMKOCTh BEIIECTBA.

KonuuecTso TETIOTHI npu
Teruionepeaye. AnnabaTHBINA
IpoIecc

butmoreka [IOK
https://m.edsoo.ru/ff0c5c36

33

IlepBbIil 3aKOH TEPMOIMHAMUKH U
€ro MPUMEHEHUE K U30IIPOoLEeccaM

bub6nmoreka IJOK
https://m.edsoo.ru/ff0c5efc

34

35

Heob6paTumocts MIPOLIECCOB B
MIPUPOJE. Bropoii 3aKOH
TEPMOAVHAMUKHA

[Ipunuun IEUCTBUSA u KIIJI

bub6nmoreka IJOK
https://m.edsoo.ru/ff0c6230

butmmoreka [JOK
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TCIIJIOBOM MaIlIWHbI

https://m.edsoo.ru/ff0c600a

36 Hukn Kapao u ero KI1J{
37 OKOJIOTHUECKHE POOIEMBI
TEIUIOIHEPTETUKU
38 Sﬁ%i?; }?I?H}f;ﬂ ¢duznka chgf(:li bubmorexa [IOK
yIAp : https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
2 Moneyanpman . Ocrioms BuGorera LIOK
YIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanue W KOHACHCAIHS. Bubmmoreka [IOK
VcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
i momoers sosaya Huewmermn Bubmotexa LIOK
nap Ayxa. m https://m.edso0.ru/ff0c64d8
Teépnoe Teno. Kpucramiudeckue u
2 et pmeranon, | Ko BuGmrorexa LIOK
P ; A https://m.edsoo.ru/ffOc65f0
KpPUCTAJIBI. CoBpeMeHHbIE
MaTepHabl
8 Viemw renons . mamennn Bubmiorexa LIOK
' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuoreka LIOK
44 YpaBHEHHE TETIOBOTO OajaHca https://m.edso0.ru/ff0c6820
o | S v St Bumorera LOK
PAL. A ™ https://m.edsoo.ru/ffoc6bce
3apsIIoB
o | Moo g Bumores 110K
YHpOBOL ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHHS! JEKTPHUUECKOro 3apsiaa
g | Dt e Saon Bumorera 10K
yJIoHa. P https://m.edsoo.ru/ffoc6ces
3apsiz
Hanpsok€HHOCTH ~ 2JIEKTPHUYECKOTO
48 nonst.  IlpuHnun  cynepno3unuu Bu6immoreka [TOK
ANMEKTPUUYECKUX  moJyieid.  JluHum https://m.edsoo.ru/ff0c6df2
HANpPsHKEHHOCTH
| D o o B LOK
' ait. https://m.edsoo.ru/ff0c6f00
MOTECHIIMAIOB
0 omepocranmeron o BuGmrorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpuyeckasi TPOHULAEMOCTb
.. bubmoteka [IOK
o1 InexTpogmKocte. Kompencarop https://m.edsoo.ru/ff0c7126
p | mmeom o B LOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
53 JlaboparopHast pabora "H3mepeHue
AIEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHuun nedcTBUS U IPUMEHEHHE
KOH/ICGHCATOPOB,  KOMHMPOBAJILHOTO
54 anmapaTta, CTpPyHHOrO IpUHTeEpa.
DneKkTpocTaTiHIecKas 3aIuTa.
3azemiieHre IEKTPOPUOOpPOB
55 ONEeKTpUYEeCKHil TOK, YCJIOBHUSL €ro
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cymecTBoBaHUs. [IOCTOSIHHBIH TOK.
Cuna TOKa. Hampsoxenue.
CompotuBnenne. 3akoH Owma s
y4acTKa IeTH

ITocneaoBarenbHOE, MapallIelIbHOE,

CMEILIaHHOE COeIMHEHHE
56 poBOIHUKOB. JIaGopaTopHas padora bubmrorexa LIOK
: https://m.edsoo.ru/ff0c74f0
«3yueHue CMELIAHHOTO
COCAMHEHHS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB PJIEKTPHUUECKOTO Bubmmoreka [IOK
Toka. 3akoH Jlxoyss-JIenna https://m.edsoo.ru/ff0c7838
3akon Oma [y1s TOTHOH (3aMKHYTOM)
anekTpuueckoit nenu. KopoTkoe Bubmiorexa [IOK
58 3ambikanue. JlaboparopHas pabota .
https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJIC UCTOUHHKA TOKA U
€r0 BHYTPEHHETO COMPOTHUBIICHHSD
DneKkTpoHHas MPOBOAMMOCTh
59 TBEPIABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTHUBIICHUS METaJIOB oT
Temneparypsl. CBEpXIpOBOTUMOCTb
60 OneKTpuyeckuil TOK B BaKyyMe.
CBoliCcTBa 37EKTPOHHBIX ITyYKOB
[onynpoBogHUKH, WX COOCTBEHHAsS
61 u MpUMECHast MPOBOJUMOCT. bubmmoreka [IOK
CsoiicTBa p—~n-mepexona. https://m.edsoo.ru/ff0c84ae
[onynpoBogHUKOBBIE TPHOOPHI
OJNEKTPUYECKUN TOK B pacTBOpax U
62 pacmiiaBax 3JIEKTPOJIUTOB. Bubnunoreka [IOK
DJIEKTPOIUTHYCCKAST  JUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKkTpou3
OJIEKTpUYECKUA TOK B  rasax.
63 CamocTosTeTHHBIN u Bubnunoreka [IOK
HECaMOCTOSITSIIbHBIH paspsiz. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKkTpuyecKue npudOpbI u
64 YCTPOWMCTBA M HUX MPAKTUYECKOE Bub6imoreka [IOK
npumeHenue. [lpaBuia  TEXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
65 O00061maroHit YPOK Bubnunoreka [IOK
«ONeKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be
Kontponbnass pabora 1mo Teme
66 «QNEeKTPOCTaTHKA. ITocTrosHHBIN Bubimoreka [IOK
JJIeKTpUYeckuii  TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpelax»
67 PezepBublii  ypok.  KonTpomnbHas ButGimmoreka [TOK
pabota 1o Teme "DIeKTpoIHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBublii  ypok. O6oOmiaronmii Bubimoreka [TOK

ypok no Temam 10 knacca

https://m.edsoo.ru/ffOc8f6¢c
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11 KJIACC

Tema ypoxa

KoauyecTBO 4acos

DJ1eKTPOHHbIE HU(pPOBbIE
o0pa3oBaTeJIbHbIE PeCypChI

IlocTossHHBIE ~ MArHWThl W HUX
B3aUMOJCHCTBHE. MarnutrHoe moie.
Bexktop  MarHuTHOM  HMHIYKLUU.
JInHUM MarHUTHOM MHAYKIIUHU

MarsuTHoe I0JIe
TOKOM. OmneIT
BzaumopeiicTBue
TOKOM

MPOBOJHUKA C
Opcrena.
MPOBOJIHUKOB  C

Bbu6mmoreka IJOK
https://m.edsoo0.ru/ff0c9778

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaGoparoprass pabora «M3yuenue
MarHUTHOTO TOJISI KATYIITKH C TOKOM»

JleficTBUe MAarHUTHOIO TMOJISI Ha
MIPOBOIHUK ¢ ToKkoM. Cumia Ammepa.
JlaGopatopHnas pabora
«HccnenoBanue JEHUCTBUS
[IOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM

JleficTBUEé MAarHUTHOIO TMOJISI Ha
JBUKYIIYIOCS 3apsDKEHHYIO YacTHILY.
Cuna Jlopenma. PabGora  cmisr
Jlopenua

OJeKTpOMarHuTHas WHIYKIHS.
IToTox BEKTOpa MarHuTHOU
uaaykiuu. OJC wHmyknuu. 3akoH
3JIEKTPOMAarHUTHON WHIYKIUN
®dapanes

Jlaboparopras pabota
«HccnenoBanme SIBJICHUS
3JIEKTPOMATHUTHOW UHIYKIIUW»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c98fe

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c9acO

bubnuoreka LIOK
https://m.edsoo.ru/ffOc9df4

bubaunoreka LIOK
https://m.edsoo.ru/ffOcal50

WNHIyKTUBHOCTSD. SIBnenune
CaMOMHIYKIIHH. S4C
CaMOMHIYKLIUH. OHeprus
MarHUTHOTO IOJISl KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIe

bubaunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoWcTBa M HX
MIPUMEHEHUE: MTOCTOSHHBIE MarHWTHI,
3JIEKTPOMArHUTEI, 3JIEKTPOJIBUTATEb,
YCKOPUTEJIN 3JIEMEHTAPHBIX YaCTHIL,
WHAYKIHOHHAS ME€Yb

10

11

Oo6o0maromnuii  ypok «MarautHoe
noJie. DneKkTpoMarHuTHas
WHTYKITHSD

Teme
nose.

KontponbHas
«MarnutHOE
OneKTpoMarHuTHast HHAYKIHS

pabora o

bubnuoreka LIOK
https://m.edsoo.ru/ffOcab82

bubnuoreka LIOK
https://m.edsoo.ru/ffOcad58

12

MEXaHUYECKHE
I'apmonnueckue
YpaBHeHuE
KoJleOaHuii.

CBoboiHBIE
Kose0aHusl.
Kose0aHusl.
rapMOHHYECKUX
[IpeBpanienne sHEprUn

bubmuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopatopHras pabora
«HccnenoBanue 3aBUCUMOCTH
NepHro/ia MaJIbIX KOJIe0aHUl rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACChbI I'py3a»

14

Konebarenbubiii KoHTYp. CBOOOIHBIE
JNEKTPOMAarHUTHbIE  KOJIEOaHHA B
uAeaIbHOM KoJieOaTeIbHOM KOHTYpE.

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnarnorus MCKAY MCXaHUYCCKUMH U
OJICKTPOMAariuTHBIMHA KOJI€OaHHSIMH

dopmyina Tomcona. 3akoH

15 COXpaHEHUS DSHEPIrUd B HICATHHOM bubmorexa LHOK
p P A https://m.edsoo.ru/ffOch9c4
K0JIe0aTeIbHOM KOHTYpe
[IpenacraBnenne 0  3aTyXarwlIHUX
KOJIeOaHUSX. Brnyxaennsie
16 MeXaHUYeCKre KoueOaHus };’eiLOHch bubmmorexa HOK
: : https://m.edsoo.ru/ffOcbb86
BreiHyXI€HHBIE  3IEKTPOMAarHUTHEBIE
KoseOaHus
[lepemennsiit Tok. CHHYCOHTATBHBII
MEPEMEHHBIN TOK. MowHOCTh
17 nepeMeHHoro TOKa. AMIUIUT I;I:[lHoe H bubmmorexa LIOK
P ’ Y https://m.edsoo.ru/ffOchd34
JeiicTByIoIee 3HaueHHe CHIIBI TOKa U
HaNpsHKEHUS
Tpancdopmarop. ITpousBoacTBoO,
18 nepeaaya u norpebiieHne
BJIEKTPUUECKON IHEPTUM
YerpoiceTBo u IPaKTUYECKOE
[IPUMEHEHUE ANEKTPUYECKOT O bubmmorexa [IOK
19 .
3BOHKa, TI€HepaTopa MEePEeMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIeKTponepeaay
OKoJoruyecKre pHUCKHU npu
TIPOM3BOICTBE ANEKTPOIHEPTHH.
20 Kymnprypa WCTIONB30BAHU
3JIEKTPO3HEPTUUM B  TIOBCEIHEBHOM
KHU3HU
MexaHuueckue BOJIHEI, YCII0BUA
acCIpOCTpaHEHUSI. Ilepuon.
21 I2?1(0 poc;p aCIpOCTpPaHEeHUS zlljnmfa bubmmorexa [IOK
p pacnpoctp https://m.edsoo.ru/ffOcca54
BOJIHBI. HOHCpC‘IHBIe 1 OpOaOJIbHBIC
BOJIHBI
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuoreka [IOK
22 )
3Byka. BeicoTta ToHa. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
ONEeKTPOMarHuTHBIE  BOJHBI,  HX
23 CBOﬁC”lI“)Ba u  ckopocth. Illkama bubmmorexa [IOK
pPOCTD. https://m.edsoo.ru/ffoccfe0
OJICKTPOMArdiMTHBIX BOJIH
[puHIHATTET paanoCBsI3n u
24 TeneBujeHus. Pa3Butue  cpencTs
cBsi3u. Pajmonokarus
o5 Konrtponbnas pabora «Konebanus u Bubmuoreka [JOK
BOJTHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOe  pacrpocTpaHEeHUe
26 cBeTa B OJHOPOJIHOM cpene. Bu6nmoreka [JOK
ToueuHplii HCTOYHHK cBera. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
Otpaxenue CBeTA. 3aKoHbI
27 o paxceHI/m CBETa [Toctpoenune bubmorexa LOK
b . : p https://m.edsoo.ru/ffOcd4e0
n300paKeHNUH B IJIOCKOM 3€pKajie
[Ipenomnenue CBETa. [Tonnoe
o8 BHYTpEHHEE OTpa)KE€HHUE. bubmorexa [JOK
[MpenenbHbIi yroi MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPayKECHHS
29 JlaGoparopnast pabora «UM3mepenue Bbubmuorexa LHOK
MoKa3aTesi MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzer. IlocTtpoenune n3o0pakeHud B
p D: bubnuoreka IIOK
30 muaze. Dopmyna TOHKOW JTHH3BI.

VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle



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
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JlaGopatopHnas pabota

31 «Uccnenoranue CBOWCTB
M300paKEHHUH B JIMH3AX»
Hucnepcus cBeta. CIOXHBIA COCTaB
30 Oemoro csera. l[Ber. JlaboparopHas
pabora «Habnromenue naucrepcuu
CBETa»
33 Wntepdepenunst creta. Audpaxmus Bubmuoreka LHOK
ceta. JudpakimonHas pemérka https://m.edsoo.ru/ffOced22
34 [TomepedHOCT,  CBETOBBIX  BOJIH. bubmmoreka [JOK
[Monspu3zarus cBeTa https://m.edsoo.ru/ffOcf02e
OnTryeckne MpHOOPHI U YCTPOMCTBA
35 u  ycinoBus ~ HX  0e30macHOro
MIPUMEHCHUS
I'panutsr MPUMEHUMOCTH
36 KJIaCCHYECKOU MEXaHUKH. bu6nmoreka [JOK
IMocTynatel  CHEHHUANBHOH TEOpHU https://m.edsoo.ru/ffOcf862
OTHOCUTEILHOCTH
37 oOTII:c()); Hgﬁziizi?;l 3ameneHue bubmorexa [IOK
JIHOBP ' A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIICHUE JIITIHBI
3 et Consn sactor ¢ omeprmet Bubmiorexa LIOK
HBL. p https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUSl TIOKOS
B Oomomt enenmamoi  reopn ubmotexa LIOK
! P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIHLHOCTI
40 @DOoTOHBI. dopmyna [Tnanka. Bubmuoreka [JOK
DHeprust ¥ UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE " WCCIIeJIOBaHUE
bubaunoreka LIOK
41 poroodppexra.  Omprrer A T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | o domobto, Vi B LOK
A : https://m.edsoo.ru/ff0d015e
«Kpacnas rpaanna» Gortorddexra
8 Tevenens, Xowmeoroe reitrane Bubmiorexa LIOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texnuueckue YCTpOMCTBA 51
MPaKTUIECKOEe pUMEHEHHE:
44
(hoTodIIEMEHT, (hoTomaTyuk,
COJTHeYHas 6aTapest, CBETOIHO/
45 Pemenne 3amad no teMe «JIEMEHTEI Bu6nmoreka LJOK
KBaHTOBOM OTTHKH https://m.edsoo.ru/ff0d0302
) | oo e Tomom O B LOK
POOPA P https://m.edsoo.ru/ff0d091a
yacrtull. [lnanerapHas Mozaenp aToma
bubmuoreka LIOK
47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
Uznydenne u mornouieHue GpoTOHOB
48 IIpU I[EpEexXone aromMa C OJHOIo Bbubmuorexa LHOK
YPOBHSI HEPrUU Ha Jpyroit. Bujsr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBele cBolicTBa yacThil. BoJHEBI
49 ae Bpoiins. Kopnyckynspao- Bbubmuoreka LHOK
BOJIHOBOH ayanu3Mm. CHoHTaHHOE H https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyueHHE
50 OTKpBITHE PaTMOAKTUBHOCTH. bubnmuoreka IIOK
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OnbITEI Pesepdopaa o
OIIPE/ICIICHHIO cocTaBa
PaaOaKTUBHOTO U3ITyYCHUS

https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, Oera-, ramma-
W3IIy4YCHHUS. Buusiaue
PaAroaKTUBHOCTH Ha JKUBBIE
OpTaHU3MBbl

52

OTKpbITHE TPOTOHA U HEHUTpPOHA.
H3oTomsl. Annda-pacnan.
DJEeKTPOHHBIN U TO3UTPOHHBINA OeTa-
pacnan. ['aMMa-usnydeHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBsI3M HYKJIOHOB B fJIpeE.
Snepubie peaKkIuu. S nepHblit
peakrtop. IIpoGmemsl, MEepCIEKTHBHI,
SKOJOTHYECKUE AaCIEKThl SACPHOM
SHEPTeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHble 4acTHUIbl. OTKpHITHE
MMO3UTPOHA. MeToapl HaOMIOACHUSI U
PETUCTpaliU AJIEMEHTAPHBIX YACTHII.
Kpyrneiit cron «®yHaaMeHTanbHbIE
B3alMOJICICTBUS. Enunncreo
(hm3HIeCcKOi KapTHHBI MHPay

Bun 3Bésgnoro nHeba. CosBe3gus,

SIpKHE 3BE3/IBI, IUTAHETHI, UX BUANMOE
nBrokenre. CoaHeyHast CHCTEMa

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Conune. ComHeyHass aKTHBHOCTb.
Ucrounuk >nepruu ConHia u 3BE37

57

58

3BE3 b, Ux OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TJIABHOU
MOCJIeI0BAaTeIbHOCTH.  BHyTpeHHee
ctpoenne  3BE3A.  CoBpeMEHHBIE
MIPEJICTABICHUS O MIPOUCXOKIACHUH U
sBomtony ConHLA U 3BE3

Mnineunsiit [1yTe — Hama 'anaktuka.
[Tonoxenune u aBuxeHue ConaHua B
lNamaktuke. T'anaktuku. UYEpHble
JBIPHI B siApax raJlakKTHK

59

Bcenennas. Pa3z0eranme ramaxTHk.
Teopus Bonsmioro B3pbIBA.
PenukroBoe U3JTydeHHe.
MerarajlakTuka

60

Hepetennsie poOIIeMBI
ACTPOHOMUH

61

KontponbHas pabota «DJIEMEHTHI
ACTPOHOMHH U acTPODUIUKI

62

63

Oo6o0matommii ypox. Ponb ¢puzuku n
ACTPOHOMHUM B  3KOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMAIbHONM H
STHYECKOH cdepax AesITeIbHOCTH
YeJI0BeKa

O6o06maromumii ypok. Pons u mecto
(107634191 u aCTPOHOMUH B
COBPEMEHHOW  HAyyHOM  KapTUHE
Mupa

64

O6o0maronmii YPOK. Poub
¢duznueckoit TEOpHH B
(OpMHpPOBaHUM TPEICTABICHUH O
(m3nyecKoil KapTHHE MUPA



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

65

O06o06matron it YPOK. MecTto
(hmM3uIecKoi KapTHHBI MHpa B 00IIEM
psly  COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O TIPUPOJIE

66

PesepBHBIl ypok. MarHutHoe moie.
DNeKTpOMarHuTHAs UHIYKIUS

67

68

PesepBHbiii ypok. Ontuka. OCHOBBI
CrielUaIbHOM TEOpUH
OTHOCHUTEIFHOCTH

Pesepusiii ypok. KBanTtoBas Qusmka.

OJIeMEHTBI ACTPOHOMUH u
acTpou3UKn

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

