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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHMH U TpeOOBaHWN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyell mporpamMmbl BOCIUTAHMUS M KOHIIEHIIMU TPENoJaBaHusl y4yeOHOTo
npeamera «®Pusznka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3youx OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4yHOW KapTuHbl Mupa oOyuarommuxcs 10—11 kmaccoB mpu oOyueHun ux Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIBHOCTHOTO mojxojaa. [Iporpamma mo ¢usuke
cootBercTBYeT TpeboBanusamM PI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ybTaTaM O0y4YEeHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh pealn3aiuu
MEKIPEIMETHBIX CBS3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4e€OHBIMU TIpeaMeTaMu. B Helt
OTPENENSAIOTCS OCHOBHBIC II€IM M3y4YeHUsT (UMK Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, IIJITAHUPYEMbIE PpE3yJIbTaTbl OCBOCHUS Kypca (U3UKU: JUYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOEHHUSA Kypca (U3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YIbTaThI MO TOAaM O0yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HambOojee OOIMUX 3aKOHAX MIPHUPOBI, BBICTyNasi B KaueCTBE
y4eOHOTO mMpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatoieM mupe. IkonpHBIN Kypc PU3UKKU — CHCTEMOOOpa3yroUui sl €CTECTBEHHO-
HAyYHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB
1 SBJICHUH, WM3ydaeMbIX XUMHUEH, Ouosorueu, pusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUU OMNpeNeNseT XapakTep M
pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHHS
KOCMOCa, MOJYyYEeHHUS] HOBBIX MAaTEpUAJIOB C 33/IaHHBIMU CBOMCTBaMHU W JIpyrux. M3yueHue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa
oOyyJaroruxcsi, B (OPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITTOJTHEHUHU UMH YUEOHBIX UCCIIEI0OBaHUM.

B ocHOBY kypca ¢u3uKku I8 ypOBHSI CPEIHEro OOIIEro oOpa3oBaHMs TOJIOKEH PsiT
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €T0 TOCTPOCHHS.

Hoes yerocmuocmu. B COOTBETCTBUM € HEW KypC SIBJSIETCS JIOTUUECKU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (Ppu3nku 0O0beIMHEH
BOKpYT (hu3nueckux teopuil. Benymum B Kypce sBisercs (popMupoBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoess  eymanumapusayuu. EE  peanusamusi  NpeanosiaraetT  MCIHOJIb30BaHHE
T'YMAHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKHU, OCMBICICHUE CBSI3U Pa3BUTHUS (UBHKHU C



pazBuTHEeM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHbIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMu.

Hoes npuknaownoii nanpaenennocmu. Kypc GU3MKHA TpearnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTMUECKHUX MPUIOKEHUM H3YyUYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuzayuu peanmsyercs HOCPEICTBOM BBEACHHUS 3JIEMEHTOB COAECPKaHUA,
HOCBSIIEHHBIX HKOJIOTMUECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM
TEXHUKM U  TEXHOJOTMHA, a Takke O0OCyXIeHus IMpoOJleM  paluoOHaJIbHOTO
PUPOJIONOIB30BAHUS U SKOJIOTMUECKON OE€30M1aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CPEHEro oOIero oopa3oBaHus
ABISIIOTCS (pU3MUeckue Teopuu ((PopMUpPOBAHUE MPEICTABIECHUN O CTPYKTYpE MOCTPOECHUS
¢uznueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M MNPUHIUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOJIE, IPaHUIAX IPUMEHUMOCTH TEOPUMA, AJIs1 OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AEeSTeTLHOCTHBIN TOAX0J] B Kypce (PU3MKU peaau3yeTcsl MPexJe BCEro 3a
CU4€T OpraHM3aluy dSKCIEPUMEHTAIBHON JesATeNbHOCTH oOydaromuxcs. [ns 6a3oBoro
YpOBHSI Kypca (PU3MKH — 3TO HCIIOJIIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MporpaMMme Mo gpu3uke oObeAUHEHBI B
OOIMA CMHUCOK YYEHHWYECKHX IMPAKTUYECKUX padoT. BrigeneHne B yKa3aHHOM TIepeyHE
nabopaTtopHbIX pabOT, MPOBOAMMBIX JUIsI KOHTPOJS H  OICHKH, OCYIIECTBIIACTCS
y4acTHUKaMHU 00pa30BaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHamieHust kabunera ¢usuku. [Ipm 3TOM oOecrieunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHUSIMHU MPOBOJUTH KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 10 TPOBEPKE MPETOKEHHBIX TUIIOTE3.

bonpiioe BHHMaHWE yIenseTcs PEUICHHIO Pacuy€THBIX M KauyeCTBEHHBIX 3amad. [lpu
ATOM Ui Pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3mueckon
MOJIETIbIO, MTO3BOJISIIOIINE MPUMEHSATh U3YUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ HHTETPUPYs 3HAHUS U3 pa3HbIX pa3fesioB. J[s KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY>KAIOIIEH KU3HHU, TPeOYIoIne BEIOOpa PU3NIECKOM MOACTHU AJIs CUTYallun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuum ¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKK Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHus TOJDKEH U3ydaThCs B YCIOBHSIX MPEAMETHOTO KaOMHETa (PU3NKH UITU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa NPEIMETOB ECTECTBEHHO-HAy4YHOTro Iukia. B
KaOuHeTe (U3MKU JOKHO OBITh HeoOxoauMmoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHSI YKA3aHHBIX B MpOrpaMMe Mo (PU3uKe YYCHHMUECKHUX MPAKTHYECKUX paboT H
JEMOHCTPALIMOHHOE 000pYy10BaHUE.

JIeMOHCTpallMOHHOE 000pyi0oBaHUE (POPMHUPYETCS B COOTBETCTBHUM C IMPUHIMUIIOM
MUHUMAJIbHON JOCTATOYHOCTU M 00ECMEeUYHBAECT MOCTAHOBKY MEPEUHUCICHHBIX B IIPOrpaMMme
1o (U3uKe KIIOUYEBbIX JEMOHCTPALUN IS UCCIEIOBAHUS N3YYaeMbIX SBJIICHUN U MPOLIECCOB,
AMIUPUYECKUX U (PyHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUI.



JIaGopatopHoe 000pyAOBaHUE ISl YUEHUUECKHUX MPAKTUYECKUX paboT GpopMupyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBAETCS B pacuére OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TemaTHuecKkue KOMILIEKTHI Jab0paTOpHOro 00OpyNOBaHMS TOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJb30BAHUN aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU IIENIIMU U3Y4YEeHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHHWE HMHTEpECa U CTPEMJICHUS OOYyYalolUXCs K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPY KAOIIKUM SBJICHHSIM;

(opMHpOBaHHME HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3yYEHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSCHATH SIBICHHS C MCIOJb30BAaHUEM (PU3UYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHHE MPEACTABICHUH O poJM (PU3UKK JJIsl  Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HaYK, TEXHUKU U TE€XHOJIOTHM.

JlocTmxkeHne 3TUX Iienel obecreurBaeTcs pelieHueM CASAYIONIUX 3a7a4 B IPoIecce
M3y4eHHS Kypca (PU3UKH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 o00mMX (U3HMYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKIIIOYAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJE€KTPOIMHAMHUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKHY;

(opMupoBaHHE YMEHUN TNPUMEHATh TEOPETUYECKUE 3HaHMUS Uil OOBSICHEHUS
(¢u3znyeckux SBICHUN B NPUPOJE M JUIsl MPUHATHS NPAKTHUUECKUX PpEUICHUH B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHHsI PA3JIMYHBIX 337a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3NYECKOU
MOJIEJIN, aICKBATHOM YCIIOBUSM 3a/1a4U;

NOHUMaHUEe (PU3NUECKUX OCHOB WM NMPUHILMUIIOB AEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO CPENLY;

OBJIAJICHUE METOJAMH  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaliM3a W  HMHTEepOpeTrauuud  HUHpopmanmu,
ONpEaEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTATA;

CO3JJaHUE YCIOBUU JUIsI pa3BUTUS YMEHUH MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha usyuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHEr0 00IIEero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kinacce — 68 vacoB (2 yaca B Henento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme mo (U3HKE TMepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sABIAETCS PEKOMEHJOBAHHBIM, YUYUTENb JIeJaeT BHIOOP TpOBeACHHs J1a00paTOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00yJarommxcsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

dusnka — Hayka O mnpupone. HayuyHble METOABI MO3HAHMS OKPYKAKOLIETO
Mupa. Ponb 3KCliepuMEeHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
OKCcnepuMeHT B (U3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUA M MporieccoB. HayuHble THIOTE3BI.
dusnvecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BWkeHHWE  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€Ta, WUIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima TsoxectH. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOPpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HUMITYyJIbCa Tejla. 3aKOH COXPAHEHUS HUMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [TorenmmanbHas SHEPTUs YIpyro
nedhopmupoBaHHOM — npyxuHbl.  [loTeHuManpHas  SHEprust Tejda  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHnueckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwl

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysua. Xapaktep ABUKEHUS WU
B3aHMMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo Bemectsa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUH HACaNbHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3ompoliecchl B WaeanbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KonmnuecTBo TermioTel U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOIO  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh mpoiieccoB B MpUpPO/IE.

TeruioBpie  mamuubl.  [IpUHOUNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uiueHT moie3Horo
nevctBus TemwtoBo mamwmHbl. [{ukn KapHo m ero xoddgdumueHT moae3HOTOo
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.



TexHuyecknue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnmaBienuwe u
KpUcTayuM3anus. Y AefibHasl TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OajgaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJIEKTpUYecKuil 3apsan. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuueckoro mnojs. I[IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnaparT, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3Mepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBICHUWE HMCTOYHUKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
nmoJIynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomympoBoIHUKOBBIE TTPUOOPHI.

DNeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpEeHHE OIEKTPOIABWXKYIIEH CHiIbl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSSI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIeCTBIISIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (hakT, runores3a, (QuU3WyecKas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKMBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B dKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NMHUNA MarHUTHON
WHIYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu Papanes.

BuxpeBoe »aiekTpuyeckoe TmoJsie. OJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIGHME CAMOMHIYKUWW. OJEKTPOABWXKYILNAS CHJIA
CaMOMHYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, JJEKTPOMArHWUTHI, JJIEKTPOJABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIYKIHH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumryna u (aza xoneOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJICKTpodHEeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHONM CUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOJOJIBbHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpaximus,
unTepdepenius. CKoOpocTh IEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneOb:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOW KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUe,
nperoMIIeHUE, TONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

HMucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroimiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJeCKOI, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TomHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOAA.

UccnenoBanue CBONCTB M300pakeHUM B JIMH3aX.

Mopenu MuKpocKorna, TeJieCKomna.

Habmronenne natepdepeHIIny CBeTa.

Habmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu ceera.

[TonydeHue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yenune ciekTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne rnokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  MPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEJIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue ¢poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YCTpOICTBA M MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otord(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
ILmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenue wu moriounieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI DSHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsaspHo-BOIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue mHeHyaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
HaOnronenue TMHEHYaTOro CeKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, OeTa-, ramMMa-u3ITy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmoHHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS! M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE IIPUMEHEHHUE: T03UMETp, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmsvie padomul
HccnenoBanrie TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConuHeuHas cucTema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuydoro IlyTu.

Oo6o0maromiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(¢bu3nYeCKO KapTUHBI MHUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTyp 1 00BhEMA TEll.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajnap, paguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «Du3nkay J0HKHbBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYaroOIUXCAd PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTpEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKUN 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IE€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHbBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero pusn4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bu3MKHN Ha MPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JIeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIABJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSAMU U METOJAMHU
busznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3amad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PpEIICHHsS, HaXOJWUTh apryMEHTHI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTHUECKYIO 00JacTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHUS MHOOpPMAIMK (PU3HUECKOTO COACPKAHUS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeKeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpasi ONTUMATIBLHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOM
paboThI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOTO WieHa KOJJICKTHBA,;

OPUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ IOCTHIKEHMIO: COCTaBJIATh IUIaH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOEKTHI, OIEHUBAaTh HUACH C TMO3UIMH HOBHU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasitTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JESITEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIESTEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;



UCIIONIb30BaTh MPHUEMBI peIIeKCHN ISl OLIEHKH CUTYalllH, BBIOOpa BEPHOTO
pEIICHMS;

yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYTHUX I[PU aHaJU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX IIPU aHAJU3€ pe3yJIbTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroUIUXcs
COBEpUIEHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOUN C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTHUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, HHEpIIUaJIbHAs CUCTEMa OTCu€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKUX 3a7ad;



pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBW)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, Tuddy3usi, OpOYHOBCKOE JIBH)KECHHE, CTPOSHUE >KUIKOCTEH
¥ TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAIMS, TUIaBJICHUE, KPUCTAJUIA3AlUs, KUIICHHUE,
BJIAKHOCTb BO3/1yXa, MOBBIIICHHUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyJ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, HCIMOJIb3ys (DU3NUECKUE BEIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC Te€JIa, KWHETUYECKas dHEPrusi, MOTCHIMAIbHAA DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYUH, UX OOO3HAUYCHHUS U EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUHMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrysi XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTta rasa,
KO3(pGUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENSA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCMOJb3yEMbIX BEIWYUH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs, MOTEHIIUA, Pa3HOCTh MOTEHIINAJIOB;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHMs] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUNHAMU;

aHATM3UPOBATh (PU3MUYECKHE TMPOIECCHI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOTro Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON 3HEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOHN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 5TOM pa3inyarh CIOBECHYIO



GOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKCHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYyI0BaHUS, MPOBOAMUTH OIBIT U
(bopMyIUpOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOJIh30BaTh H3BECTHHIC
METOJIbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3HMUYECKUMH  BEITUYMHAMHU  C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOI0/1aTh MpaBmiia 0€30MacHOr0 TpyJa MPU MPOBEIECHUU HCCICIOBAaHUMN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000opy10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JJIsI €€ pEIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIC 33/1aUl: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKJCHHII C OMOpOM Ha HM3y4YEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuzndecKue sBICHUS,

UCIIOJB30BaTh  TNPU  pPEIIEHWHM  y4eOHBIX  3ajJ]ad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUN
U TIPENICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTIsi o0ecrieueHus: 0€30MacHOCTH MpHU OOpaIleHuH ¢ TPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHHUS B OKPYKAIOILIEH CPEAE;

paboTaTh B TIpyNNe€ C BBINOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIBI, pPalMOHAIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh ACATEIHLHOCTh B HECTAHAAPTHBIX CUTYyallUiX, aJ€KBAaTHO OIICHUBATH
BKJIJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3HYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEYHBIN 3JIEKTPUUECKUH 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S/ICPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIIeHUU (HU3UIECKUX
3a/ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS] TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJMSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3MYECKUE BEIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, AJEKTPOJBIKYIAs Cuila, padoTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B IMpolecce
rapMOHMYECKUX OJEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
dbopMymbI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SBICHUS U MPOLECCHl, HUCIOIb3YS
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKOUN BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOIO U MAPaLIETbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, MoctyiaTtel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHUYeCKO€ BBIPAXXEHHUE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOMTh W OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaThH BHIBOIHI,

OCYIIECTBJISAThH MPSAMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUMH C HCHOJb30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U IMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (PH3UUYCCKHEC BEIUYMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTIOYKY PaCCYXICHUH C ONMOpOM HAa HM3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH IMOTyYacMy o HH()OPMAIINIO;

OOBSCHATh TPHHIMITBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAMOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B MOBCEAHEBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAaNUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHJAPTHBIX CHUTYAIUsIX, aJlcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHNE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HanmeHoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

KoauuecTBO 4acoB

Bcero

Pa3nea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

1.1 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
o i .
3.1 CHOBBI MOJICRY JIAPHO-KHHETHACCKOM 9 Bu6maorexa LIOK hitps:/m.cdsoo.ru/7f41bf72
TEOPHUH
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCETATHBIC COCTOTHHA BetecTsa 5 Bu6maorexa LOK hitps://m.cdsoo.ru/7f41bf72
@da30BbIE IEPEXOIbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
IT i i .
4.2 OCTOHHBIN SJCKIPHHECCIHI TOK 12 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72

Toku B Pa3IMYHBIX Cpeaax




Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

N/ HanmeHnoBaHMe pa3ae/ioB U TeM KoanvecTso yacos JyiekTpoHHbBbIE (IU(PPOBBIE)
°n/m
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI

Pazpnen 1. JIEKTPOJANHAMUKA

MarnuTtHOoe noje. IJIeKTpOMarHuTHast

1.1 11 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
WHIYKITAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 PRAHIHCCIHD M SHCKIPOMATHITTHRE 9 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
MexaHu4ecKue U 3JIEKTpoma e
22 NAHIHCCITHE 1 SICKIPOMATHITTHAL 5 bubnuoreka [{OK https:/m.edsoo.ru/7f41c97¢c
BOJIHBI
2.3 Ontuka 10 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUHU OTHOCUTEJIBHOCTH

OcHOBBI cIeIMATILHON Teopun

3.1 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
OTHOCUTEILHOCTU
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMeHThl KBAHTOBOW ONTHKHU 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue aToma 4 bubmmnotexa LIOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE PO 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny 15




Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 bu6mumoreka LIOK https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHHE 4 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
[ToBTOpEHUE 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecTBo JJIeKTPOHHbIE
4yacos ara ugposbie
Ne i/m Tema ypoka A wHpp
U3y4yeHust o0pa3oBaTe/ibHbIE
Bcero
pecypcsl
®dusnka — Hayka o npupoje. Hayunsie MeTob bubnnoreka [JOK

MIO3HAHUS OKPY>KAIOILEro MUpa

Ponb u MecTo pusnku B GopMUPOBAHUN COBPEMEHHOM

https://m.edsoo.ru/ff0c32e2

bubmuoreka [JOK

2 Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOM 1€ATEIbHOCTH
. https://m.edsoo.ru/ff0c33e6
mojen
Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTh
3 MEXaHMYECKOro IBHXeHus. [lepemenienre, CkopocTh bubmmorexa [OK
- 1eP > p ’ https://m.edsoo.ru/ff0c3508
yCKOpEeHue
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE bubmmorexa [OK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKEHUE bubmmorexa [OK
YEROP P https://m.edsoo.ru/ff0c372e
bubmuoreka [JOK
6 CBobosHoe nmajzieHue. Y cKkopeHue cBOOOIHOTO MaieHUs
A A P A A https://m.edsoo.ru/ff0c39¢cc
7 Kpusonuneiinoe aBuxenue. J[BrmkeHne MaTrepuanbHON bubnmoreka [JOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
g [Tpunnun otHOCHTENBHOCTH ['anunes. MHepuunaibHble bubnnoreka [JOK
cucreMsl orcyera. [lepselii 3akoH HeroTOHA https://m.edsoo.ru/ffO0c3be8
9 Macca tena. Cuna. [IpuHnmn cynepno3uiyu Cui. bubnuotexa [JOK




Bropoii 3akon HeroToHa 11711 MaTepraibHON TOYKU

https://m.edsoo.ru/ffO0c3be8

. bubmmoreka [JOK
10 Tpetuii 3akoH HploTOHA 1719 MaTepUaIbHbBIX TOUEK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [leppas bubmmoreka [JOK
KOCMUYECKasA CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YUpY y https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koappunment rperns. Cuna
13 CONPOTHUBIICHUS MIPU ABUKEHUU TEJA B )KUJIKOCTU WU bubmmorexa LOK
p p https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTenbHOE U BpamiaTeIbHOE TBUKEHHE
N bubmuorexa [JOK
14 abcooTHO TBEPOTO Tesia. MomeHT cutbl. [lneuo cuibl.
. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBECHs TBEPOTO TesIa
HMiynbc MaTepralIbHOW TOUKHU, CUCTEMBI
15 MaTepUaIbHBIX ToueK. IMIybe cuibl. 3aKOH bubmmorexa [TOK
P PO ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBI>KEHHE
PaGota u momtHoCTh cuibl. Kunetndeckast sHeprus
16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH bubmmorexa [TOK
P 1 TORIRH. TEOP https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH
[ToTenumanbHas sHeprud. [loTeHManbHas SHEPrUs
17 npyro AepopMUpOBaHHOM npykuHbl. [loTeHnnanbHas bubnmorera [TOK
YHpY PMHD Py ' https://m.edsoo.ru/ff0c461a
DHEprus Tena BOIU3U MOBEPXHOCTH 3eMITN
[ToTeHmanpHbBIC U HETIOTEHITMATBHBIE CHITBI. CBS3b
13 paboThl HEMOTEHLUATBHBIX CHUJI C U3MEHEHHEM bubnnoreka [JOK
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUs MEXaHUYECKOW SHEPTUU
19 JlaGopaTtopHast pabota «McciaenoBanue cBs3u pabOTHI bubnmnoreka [JOK

CHIIBI C M3MEHEHHEM MEXaHHMISCKOM OHCPIruu TCJjia Ha

https://m.edsoo.ru/ff0c478c




pUMepe PaCTSKEHHS] PE3UHOBOTO JKI'yTay

20 Kontponsnas padora no teme «Kunematuka. bubmumoreka [IOK
JnHamuka. 3aKOHbI COXpAaHEHUSI B MEXaAHUKEY https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE TIOJIO)KEHUST MOJIEKYJIIPHO-KUHETUYECKON bubnnoreka [HOK
Teopuu. bpoyHoBckoe asmxkenue. uddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
. bu6mmoreka [JOK
22 BelecTBa. MoJieiu CTpOSHUs ra30B, )XUAKOCTEH U
. https://m.edsoo.ru/ff0c478c
TBEPJBIX TEI
2 Macca monexyi. Konmyectso Bemectsa. [TocrosHnas bubnnorexa [HOK
ABoranpo https://m.edsoo.ru/ff0c478c
24 TermmoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHue. bubnnoreka [JOK
IIIxana remneparyp Llenbcus https://m.edsoo.ru/ff0c478c
. bu6 K
25 Wneanpbusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT nonorexa 11O
https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
. bubmuorexa [JOK
26 KUHETUYECKON IHEPTUU JIBUKECHHS MOJIEKYL.
N https://m.edsoo.ru/ff0c511e
VYpasuenue MenaeneeBa-Knanerpona
b K
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI nommorexa O
https://m.edsoo.ru/ff0c478c
)3 JlaGopatopHas pabota «lccnenoBanue 3aBUCIMOCTH bubnuoreka [IOK
MEXy apameTpaMy COCTOSIHUS Pa3peKEHHOTO ra3ay https://m.edsoo.ru/ff0c478c
29 N3ormporieccsl B naealbHOM Ta3e U uX rpaduueckoe bubnuorexa [JOK
IIPECTaBIEHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHsst sHEpTHUs TEPMOIMHAMUYECKON CHCTEMBI 1
30 crocoObl e€ n3meHenust. KoanuecTBo TemaoThl U bubnnoreka [JOK
pabota. BHyTpeHHss SHEpPTHs 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UJeanbHOro ra3a
31 Buasr Tennonepenaun bubnmuorexa [JOK




https://m.edsoo.ru/ff0c5¢36

3 V nenpHasd TEII0EMKOCTE BenecTBa. KonnuecTBo bu6mmoreka [IOK
TEIUIOTHI MIPH TeIUIonepenade. AauadbaTHbIN Mpoiecce https://m.edsoo.ru/ff0c5¢c36
13 [1epBblil 3aKOH TEPMOJIMHAMUKHU U €r0 IPUMEHEHNE K bubmmoreka [JOK
“3omnpoueccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon bubmmoreka [JOK
TEPMOJAUHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubmuoreka [JOK
35 [Tpunnun nevicrBus u KII1/I TermoBoi ManHbl hitps-//m.cdsoo.ru/ff0c600a
bu6mmoreka [IOK
36 e Kapro n ero KI11 https://m.edsoo.ru/ffOc478c
bu6mmoreka [IOK
37 DKoJoru4eckue npooIeMbl TEII0OIHEPTETUKH
https://m.edsoo.ru/ffOc478c
18 O6o6maromuii ypok «MoutekyisipHas ¢pusrka. OCHOBBI bubnuorexa [JOK
TEPMOJAUHAMUKU» https://m.edsoo.ru/ff0c6938
39 KontponbHas padota o teme «MonekymnsipHas Gu3uka. bubnunorexa [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcanus. Mcnapenue u bubnnorexka [JOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOCoIOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. bubnuotexa [JOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnnaeckue u amopgHbIe Tena.
42 AHUM30TpONuUs CBOMCTB KpucTamioB. JKuakue Bubmmorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
43 [InaBnenue u kpucramumszanus. Y aenbHas TeIioTa bubnmoreka [JOK
riaBnenus. Cyonumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6agaHca bubnmorexa LOK

https://m.edsoo.ru/ff0c6820




DJIeKTpu3anus Tell. DJIeKTpUuUecKui 3apsia. JBa Buga

bu6mmoreka [IOK

45
DJIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0c6bee

46 [IpoBOIHUKY, TUBIEKTPUKH U MTOTYTPOBOAHUKU. 3AKOH bubmmoreka [JOK
COXpaHEHUs ANEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ffOc6bcc

47 B3aumopeiictue 3apsinoB. 3akoH Kynona. Toueunblit bubnunorexka [HOK
AIEKTPUYECKUH 3apsi https://m.edsoo.ru/ffOc6ce4
HanpsxénHnocTs asekTpuyeckoro nois. [puamun

. bubmuoreka [JOK
48 CYNEPIIO3UINH JICKTPUUECKUX TTosier. JInnuun
.. https://m.edsoo.ru/ff0c6df2
HaIpPsSHKEHHOCTH

49 PaGora cun sanexTpocraruueckoro nois. [Torenmuan. bubnnorexa [JOK
Pasnocts norenuuanos https://m.edsoo.ru/ff0c6f00

50 IIpoBOIHUKY U TUATIEKTPUKH B JIIEKTPOCTATUYECKOM bubnuorexa [JOK
nosne. Juanexkrpuyeckas IpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018

N bubnnoreka [JOK

51 Onektpoémkoctb. Konnencarop 1

https://m.edsoo.ru/ff0c7126

57 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs bubnmnoreka [JOK
3apsHKEHHOr0 KOHJEHCAaTOpa https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH bubnuoreka [IOK
KOHJIeHcaTopa" https://m.edsoo.ru/ff0c478c
[IpyuHIAN 1EeNCTBUS U IPUMEHEHHE KOHJIEHCATOPOB,

54 KOIMUPOBAIBHOTO anmnapara, CTpyWHOro MpuHTEpa. bubnnorexka [JOK
DJeKTpocTaTUYeCcKas 3alluTa. 3a3eMIICHHUE https://m.edsoo.ru/ff0c478c
AIIEKTPONPUOOPOB
DJIEKTPUUYECKUH TOK, YCIOBHUS €r0 CYyIIECTBOBAHUA.

. bubnuorexa [JOK
55 ITocTostHHBIN TOK. Cuita Toka. Hampsoxenue.
https://m.edsoo.ru/ff0c478c
Comnpotusnenue. 3akoH OMa Juist yyacTKa LEnH
56 [TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE bu6mmoreka [JOK

COoeIlMHEHHNE MPOBOIHUKOB. JlabopaTopHas paboTa

https://m.edsoo.ru/ff0c74f0




((I/IBY‘IGHI/IG CMCHIaHHOT'O COCAUHCHUS PE3UCTOPOB»

PaboTa 1 MOIIIHOCTB ANEKTPUUECKOTO TOKA. 3aKOH

bubmuorexa [JOK

57
oxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 17151 IOJIHOM (3aMKHYTOH) 311€KTPUYECKOM
53 nenu. Koporkoe 3ambikanue. Jlaboparopnas pabora bubnunorexka [HOK
«M3mepenne 3/1C nucTouyHnka ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ff0c7ae0
COMNPOTHUBIICHUS
DIIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJIIOB.
bubmuoreka [JOK
59 3aBUCUMOCTb COITPOTUBIICHUS] METAJUIOB OT
https://m.edsoo.ru/ff0c478c
temriepaTypbl. CBEpXIIPOBOIUMOCTh
60 DNeKTpUYecKuil TOK B Bakyyme. CBolicTBa bubnuoreka [IOK
JJIEKTPOHHBIX IIy4YKOB https://m.edsoo.ru/ff0c478¢c
[TonynpoBoaHMKH, UX COOCTBEHHAS U PUMECHAS
. bubnuorexa [JOK
61 npoBoauMOocTh. CBoICTBa p—n-niepexoa.
https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DIIeKTPUUYECKHI TOK B paCTBOpaxX M pacriaBax
bu6mmoreka [IOK
62 AIEKTPOIUTOB. DIEKTPOIUTUUECKAS] TUCCOITAALINS.
https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
63 DJNIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOATENbHBIN U bubnnorexa [JOK
HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ffOc84ae
DnekTpuueckue mpruOophl U YCTPOICTBA U UX
bu6mmoreka [IOK
64 MpakTUYecKkoe nmpuMeHenue. [IpaBuna TeXHUKH
https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
. bubnuorexa [JOK
65 O6o06maromuit ypok «JIeKTpOAMHAMHUKAY 1
https://m.edsoo.ru/ff0c88be
KonTponpHas padora o Teme « DIeKTpoCTaTHKA.
. . bubnuotexa [JOK
66 [TocTostHHBIN 2NeKTpruYecKuil TOK. TOKK B pa3IuYHBIX

cpenax»

https://m.edsoo.ru/ff0c8a8a




bu6mmoreka [IOK

H n " 1
67 OBTOPEHME 110 TeME "DINEKTPOANHAMHUKA hitps://m.cdsoo.ru/f0c8e56
. bubnmoreka [JOK
1 1
08 Obobuaroutnii ypok no Temam 10 kacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ara u@posBbie
Ne i/m Tema ypoka A ungp
Bcero U3y4eHus: o0pa3oBaTejibHbIE
pecypcnl
[TocTostHHBIE MATHUTHI U X
| B3auMoOJicicTBYE. MarHUTHOE MOJIE. | bubnunoreka LIOK
Bekrop maruutHON nHAYKUUU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHAYKIIUH
MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM.
. bubnnorexa [IOK
2 OmneiT Opcrena. Bzaumopeiicteue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue | bubnnorexa [JOK
MardHuTHOTI'O MOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE€ MarHUTHOTO MOJI HA MPOBOJHUK
4 ¢ TokoM. Cuna Ammepa. JlaboparopHas | bubmuorexa [IOK
pabota «MccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PamMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
bubmmoteka IIOK
5 JBIKYIIYIOCS 3apsKEHHYI0 yacTully. Cuna 1
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DneKkTpoMarHuTHas uHayKus. [ToTok
6 BEKTOpa MarHuTHOW uHaykuuu. IJ1C I but6mmoreka [IOK
MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON https://m.edsoo.ru/ff0d1784
unaykuuu Papaaest
7 JlabopaTtopHas pabota «McciaenoBanue 1 bubnmoreka [JOK

SIBJICHUSA 3J1 eKTPOMaFHHTHOﬁ UHAYKOUN»

https://m.edsoo.ru/ff0cal50




WNHIyKTUBHOCTB. SIBIIEHNE CAMOWHIYKIIHH.
O/1C caMOMHIyKIIMU. DHEPrUsi MarHUTHOTO

bu6nmoreka [IOK

8 I10JIs1 KaTYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHUTHOE I0JIe
TexHuueckue yCTpomcTBa U UX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,

9 AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, bubmmorexa [JOK

https://m.edsoo.ru/ff0d1784

YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

10 O6o6maromuii ypok «MarautHoe mosie. bubnnorexa [JOK
DJIEKTPOMAarHUTHasE UHIYKLUS» https://m.edsoo.ru/ffO0cab82

1 KonTtponpHast pabora o Teme «MarHuTHoe Bbu6moteka [JOK
noJie. DJIEKTPOMarHuTHask UHIYKIUS) https://m.edsoo.ru/ffO0cad58
CB00OOIHBIE MEXaHUUECKHE KOJIeOaHus.

12 lMapmonnueckue konedanus. YpaBHeHUE bubmmnoreka HOK
rapMoHHuYecKux kosebanuit. [IpeBpaimenne https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlabopaTtopHast pabora «HcciaenoBanue

13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUI bubnmnorexa [JOK
rpy3a Ha HUTHU OT JJIMHBI HUTHU U MacChbl https://m.edsoo.ru/ff0d1784
rpysa»
Koneb6arenbublit kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B

14 UJeaTbHOM K0JIe0aTeTbHOM KOHTYPE. bubmmorexa [IOK

https://m.edsoo.ru/ff0cb820

AHaIOTHS MEXTy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUs

15 SHEPruu B U/I€aJIbHOM KOJe0aTeIbHOM bubmmorexa [TOK

KOHTYype

https://m.edsoo.ru/ffOcb9c4




IIpencraBneHue o 3aTyXaromMx
KosieOaHusx. BeiHy X 1eHHbIC

bu6nmoreka [IOK

16 MexaHnueckue kojebanus. Pezonanc.
https://m.edsoo.ru/ff0cbb86
BoIHyX1€eHHBIE JIEKTPOMATrHUTHBIE
KoJieOaHus
[TepemennsbIii Tok. CuHyCOMAATBHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [JOK
TOKa. AMIUTUTYJHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
13 Tpancdopmarop. [IpousBoacTBo, nepemnaya bubnnorexa [JOK
U TIOTpeOIeHNE AIEKTPUUECKOM SHEepTrun https://m.edsoo.ru/ff0d1784
Y CTpONCTBO U MPaKTUUECKOE IPUMEHEHNE
bubnunoreka LIOK
19 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeiay
DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
bubmmoteka IIOK
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
. https://m.edsoo.ru/ff0d1784
AIIEKTPOIHEPIUU B TOBCETHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmuoreka [IOK
pacrpoCcTpaHeHUs U JJINHA BOJHBEL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOIOIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. I pOMKOCTbH 3BYyKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMAarHUTHbHIE BOJIHBI, UX CBOMCTBA U bu6muoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paOCBSI3U U TEJIEBUACHUS. bubmuorexa [IOK
PazButue cpencts cBszu. Papnonokarus https://m.edsoo.ru/ff0d1784
25 KonTtponbhas padora «Konebanus u bubmuotexa [IOK




BOJIHBID»

[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B

https://m.edsoo.ru/ffO0cc6f8

bubnunorexa LIOK

26 it cpene. Toue i
OAHOPOIGHON CPElLe. ORCTHBII HETOHMK https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cseta. [locTtpoenne n3o00paxkeHuii B bubmmorexa LIOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienue ceera. IlonHoe BHyTpeHHEE
28 oTpaxeHue. [IpenenbHblil yroy nojHoro bubmmorexa [TOK
P - P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKECHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
[OKa3aTesis MIPEJOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuii B
. bubnnorexa [IOK
30 nuH3e. Dopmysia TOHKOM JIMH3BL.
https://m.edsoo.ru/ffOcddle
VYBenuueHue T1MH3bI
31 JlabopaTtopHast pabota «HMcciaenoBanue bubnnorexa [JOK
CBOMCTB M300paKeHUH B JIMH3AX) https://m.edsoo.ru/ff0d1784
Hucnepcus cera. CioxxHbIA COCTaB
32 oenoro cBera. Ller. JTaboparopras pabota bubmorexa HOK
- TBeT. TabOpaTOPHATP https:/m.edsoo.ru/ff0d1784
«HaOnronenue qucnepcuu cBeTa
3 Wutepdepenuus ceta. Audpakus cera. bubmmnoreka HOK
Judpaxkiuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckrie MpUOOPHI U YCTPONCTBA bubnmnoreka [JOK
YCIIOBHS UX 0€3011aCHOTO TPUMEHEHUS https://m.edsoo.ru/ff0d1784
36 I'panu1IBl IPUMEHUMOCTH KIIACCUYECKON bubmuoreka [IOK

MCXaHHUKH. HOCTYJ'IaTLI crieuaabHOM

https://m.edsoo.ru/ff0cf862




TEOpHUH OTHOCUTEIIBHOCTHU

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bubnunorexa LIOK

37 3ameIeHue BpemMe CHUE
AMEUICHHE BPEMEHI 1 CORpattiet https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
38 yacTuilbl. CBSI3b MacChl C DHEPTHEH U bubmorexa HOK
HEL P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHSI TOKOS
39 KonTtponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIELIMATIbHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnmorexa [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnmoreka [JOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Ppororddekra. YpaBHEHUE
42 3I>'IHHITe§Ha JIqS)I(I)(l)OTOS(b(;@)GKTa «Kpacnas bubmmorexa LIOK
8 - BP https://m.edsoo.ru/ff0d015e
rpaaumay gororpdexra
13 Hasnenue ceera. OnbitTel [1. H. JIeGenena. bubnuoreka [{OK
XUMHYeCcKoe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpomucTBa U NPaKTUYECKOe
44 npuMeHeHue: (HOTOINEeMEHT, GOTOAATUUK bubmorexa HOK
p ) ’ A ’ https://m.edsoo.ru/ff0d0fd2
coNTHe4Has OaTapes, CBETOUO/T
45 Pemrenne 3a1a4 1mo Teme « DJIEeMEHTHI bubnunotexa LIOK
KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcona. OTBITHI
46 Pezepdopna o paccesHuro o-4actu bubmmorexa [IOK
PPOPAETIOP t https://m.edsoo.ru/ff0d09 1a
[ImanerapHast Mogenb aToMa
b K
47 ITocrynarer bopa nomotexa LO

https://m.edsoo.ru/ff0dOafa




Wznyuenue u nornomieHue GoToOHOB MPU

48 IepEeXo/Ie aTOMa C OJHOI'O YPOBHS YHEPIUU bubamorexa LOK
pexol . a yp p https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl cnekrpos
BomnHoBEIe cBoiicTBa yacTuil. BoiaHEI 1€
49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnmnoreka HOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0dOca8
U3ITyuYeHue
OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
P P bubnunoreka LIOK
50 Pesepdopna no onpenenenuto cocraBa
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyYEHUS
Cgoiicta anb(da-, 6eta-, ramMmma-u3IydCHUS.
bubnunoreka LIOK
51 BinusiHue painoakTHBHOCTH Ha KUBBIE
https://m.edsoo.ru/ff0d0fd2
OpraHU3MBbI
OTtkpeITHE IPOTOHA U HEMTpoHA. V30TOMBI.
57 Anbda-pacniaa. DIeKTPOHHBIN U bubmmnoreka HOK
NO3UTPOHHBIN Oera-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITyuyeHue
OHeprus CBsS3U HYKJIOHOB B sifpe. SnepHbie
53 peakiuu. Snepusiii peaktop. [Ipodiemsr, bubnmnorexa [JOK
MEPCIEKTUBEI, YKOJIOIHYECKUAE aCIIEKTHI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPrEeTUKH
DneMeHTapHble yacTullbl. OTKphITHE
Mo3uTpoHa. MeTo bl HAOIIOIEHUS 1
54 PErUCTPALMU FIEMEHTAPHBIX YaCTHII. bubmuotexa [JOK
Kpyrusiit cron «@yHaameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMOIeHCcTBUA. EAMHCTBO usnueckoit
KapTUHBI MUP»
55 Bup 38é3aH0T0 HEOa. Co3BE3Us, APKHE bubnunorexa LIOK

3Bé3)II>I, IIaHETBI, UX BUIUMOEC IBUKCHUC.

https://m.edsoo.ru/ff0d1784




ConHeuHas cucremMa

Comnure. ConHeunas akTHBHOCTb.

bubnunoreka LIOK

56
Nctounuk sueprun CosHia v 3BE311 https://m.edsoo.ru/ff0d1784
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TTIABHOM TOCIJIEI0BATEILHOCTH.

57 BuyTtpennee ctpoeHue 3BE3 1. bu6mmotexa [JOK
CoBpeMeHHbIE TTPEICTABICHHUS O https://m.edsoo.ru/ff0d1784
MPOUCXOXKACHUHU U 3BoJtoIuu CosHIa U
3BE3]

Muneunsiii [1yTe — Hama ['anakTuka.

53 ITonoxenue u amxenne CoJIHIA B bubnunoreka LIOK
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B https://m.edsoo.ru/ff0d1784
Apax TajJaKkTUK
Bcenennas. Pa30eranue ranakrtuk. Teopus

bubmuoreka [IOK
59 Bonwmioro B3peiBa. PennkroBoe u3nyueHue.
https://m.edsoo.ru/ff0d1784
MeraranakTuka
bubnnorexa [JOK

60 Hepemennsie nmpob6ieMbl aCTpOHOMUU s

https://m.edsoo.ru/ff0d1784

61 KonTponbHas pabora «51eMeHThI bubmuoreka [IOK
ACTPOHOMUU U aCTPOPHUBUKI https://m.edsoo.ru/ff0d1784
O6o6maromuit ypok. Poib ¢pusuku u

& ACTPOHOMHHU B YKOHOMUYECKOM, bubmuorexa [IOK
TEXHOJOTMYECKOM, COLIMATLHON U https://m.edsoo.ru/ff0d1784
ATUYECKOH chepax MesTeTbHOCTH YeT0OBEKa
O6o6maromuii ypok. Pons u mecto Gpusuku

7P N ¢ N bubnuotexa [JOK
63 Y aCTPOHOMUU B COBPEMEHHOM Hay4YHOUI
https://m.edsoo.ru/ff0d1784
KapTUHE MHUpa
64 O6o06matomuii ypok. Pons puzmndeckoit bubnuotexa [JOK




Teopuu B HOpMHUPOBAHNH NPEACTABICHUHN O
¢du3nueckoil kKapTHHE MUpa

O6o06maromuii ypok. Mecto ¢pusudeckoit

https://m.edsoo.ru/ff0d 1784
bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d 1784

65 KapTHUHBI MUpPa B O0IIEM sy 1 bubmuorexa [JOK
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX https://m.edsoo.ru/ff0d1784
MPEJCTABICHUI O IPUPOJE

66 [ToBTOpenue. MaruutHoe mnoJe. 1 bubmmoreka [JOK
DJNIEeKTpOMAarHuTHasE MHIYKIUS https://m.edsoo.ru/ff0d1784

67 [ToBTopenue. Ontuka. OCHOBBI | bubnuoreka [IOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0d1784

68 IToBTropenue. KBantoBas ¢usuka. 1 bubnnorexa [JOK
DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

« ®usuka. 11 kmace. Knaccuueckuii kype. - M.: [IpocBemenue, 2016. —
432 c. I''’A.Msxuwes, b.b.byxoBues.»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®dusuka. [loypounoe mimanupoBanue. 10-11 knaccel. ba3oBblil 1

npoduiibHBIN ypoBHH 10 MsikuiieBy MockBa «IIpocsenienue» 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6anoreka IIOK https://m.edsoo.ru/ff0d1784
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