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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOMU
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YCHUs (U3UKU HA YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNIbTaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYy)KarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OIpeleNsieT XapakTep W pa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3nKi 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHImana GU3NYeCKoil HayKu, OCMBICIIEHUE CBS3U PAa3BUTHS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYLIECTBISETCS YYaCTHUKAMH OOpa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENU I CUTyallMH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro KaOuHeTa (pU3MKU WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TIPAKTHYECKUX pPadOT U JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOTO OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYAIOIIMXCAd K HAYYHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MUPOBO33PECHUS KaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MPEACTaBICHUN O POJIM (PU3UKU ISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTObI HAYYHOT'O MIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeopuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CUCTeMbl KoopauHaT. Clo)KeHHE MEepeMEIICHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CHUIOMETpP, IBUWKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbI0 OMPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a

MoceI0BaTebHbIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TNpPU DPABHOYCKOPEHHOM JBUKEHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPHU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBIeHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpOHCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIMIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs ynpyro Ae(GopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHUS Ta30B, JKUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUU
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHU M.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJEaIbHOTO ra3a. Buzsl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPUIHUEHT MOJIE3HOTO NEUCTBHUS. DKOJIOTHUECKHE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue 3(Qupa B JAaTyHHOU TpyOke HyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOMHBI, TBUTATEIIsE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayXxa. HackleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramiuszauus. YenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHUS COBPEMCHHBIX  MAaTepuajgoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHblii  2ieKTpUUYECKHH — 3apsi.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruecKas MpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsHKEHHOTO KOHZIEHCATOopa.

TexHuueckue yCTpoilCTBa M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLuanus. JNEKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS LWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3ps ¥ IPOBOAUMMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICTIMPOBAaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKUus, mnapadona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOW mpupoze, nupdysus, ocMoc, TEIIoo0MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIOTIEPEIaut, TETIJIOBOE PABHOBECHUE), IIEKTPHUECKUE SBICHHS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIINS, TallbBAHHKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe IBHKEHUHN C MCIIONIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JpYrHWe), JBUTATelb BHYTPEHHEro CropaHus, TmapoBas TypOuHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBaTeibHbE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHONM MHAYKUUH. [IpUHIUI Cyneprio3UIMKM MarHUTHBIX IOJI€H. JINHUY MarHUTHOU
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWHHMNA MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJIBLEBOI'O IPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moje. PabGora cumsr JlopeHiia.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BekTOpa MAarHUTHOM MHIYKLIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIAas CUia WHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

IIpaBuno JleHnna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL], UHIYKIIMOHHA [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neCTBUSI TOCTOSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, dactora, amrmumrtyna u  ¢asza kosnebaHuil. IIpyKUHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJNOTHsl MEXJy MEXaHWYeCKMMH M 3JeKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUe KojeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITBI TOKA M HATIPSKEHMUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHudueckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHONW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHAN 31EKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpPa)XCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuaTepdeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue ycTpoucTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKalbHblE MHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpakeHus U IPEIOMIICHUS MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpaK€HHE, MpPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. ToueuyHBI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS ONTHKA, AU(paKkiHOHHAs
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue natepdepeHImu ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJSL CKOPOCTH CB€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Paszpnen 7. KBanToBas pusznka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hotodddekra. «KpacHas rpanuiay Gorodddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue n mornomenue GoTOHOB IpU MEPEXOE aroma ¢
OJIHOTO YpOBHSI SHepruum Ha JApyro. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJbHbIA AaHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIUX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3aHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INTAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM MOCIEA0BATEeIbHOCTA. 3aBUCHMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3/ TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nmxkenne Connua B ['anaktuke. Tumnsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOIieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro [yrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOib (UINYECKON Teopur B (POPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OpTraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHANA DJIEKTPOIEpead, T€HEPATOP MEPEMEHHOTO TOKA, 2JIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUMCKOI IpaX1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 IIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ISATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1EIHU JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTCPUH UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CHUTYyallUsX, B TOM YHCIE TNpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUTOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPXKJICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ pEUICHHsS 3aJadd pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUpPOBATH COOCTBEHHBIC 3aJa4d B OOpPA30BATEIBHOM ACSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (OPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUSA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OPraHW30BBIBATH M KOOPJAWHHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpElesaTh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHHs] Pacu€THBIX M KAayeCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUMN;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH  (PUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporuecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyYaIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBHOE COCTOSHUE NAPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIFOYAIONIUX CMIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, abCOMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojencTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE XKUAKOCTeH M TBEPIABIX TeJ, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHUU
(oxJ1aXx1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECH CALUS, NIABJICHUE, KpUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE IABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSHMs ra3a B H30IpoLeccax, JICKTPU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; NpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCBHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DIIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHS UMITYJbCa, MPUHIIUI CYNEPIIO3ULIMN CHJI, TIPUHITUI
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbIii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BHIOMPATh ONTHUMAJBHBIN CITIOCOO W3MEPEHWsT M HCIOJh30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOHW 3aBUCHMOCTH (PU3MYECKUX BEIMYHH B BHUJE TaOJHIl M rpaduKOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnronarh mpaBuiaa O€30MacHOrO TPyAa IMPH TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyAOBaHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJyY€HHOTO 3HAaUeHUS (PU3NUECKO BEIHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJIB30BaTh MPH PEUICHHH Y4eOHBIX 3aJad COBpPEMEHHbIe HMH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY’KaloLEel cpee;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelesiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpaxX poiib U MecTo (GU3MKUA B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YYUTBIBATh TPAHMIIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIeNIeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKeHHeE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PaIl0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsii, CHiIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BETUUYNHAMM;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbCc (OTOHA, TMEPHOJ IOoJIypaclaja, SHEPTrus CBA3M aTOMHBIX SAEp, NpPHU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccOBOI'0 4McCJIa, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmajna, IpH 3TOM pa3iudarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTh U OIMCBIBATh N300pakKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NUECKHUX BEIMYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30IacHOrO TpyAa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOTO MCTIOJIb30BAaHUS B TOBCETHEBHOMN JKHU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPpH 00paIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPONUCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBLHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpoabnsie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeﬁ;i.ru 17§41b72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Pasznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
4.1 1
eKTpOCTATIRA 0 https://m.eds00.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnmoreka [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe nose. DIeKTpOMarHuTHas bubnnorexa [HOK
11 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KosIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHW4eCcKue U JIEKTPOMArHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnnoreka [JOK
' OTHOCHUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
42 CTpoetiite atoma 4 https://m.edso00.ru/7f41c97¢
bu6mmoreka [IOK
43 ATOMHOE A7pO > https://m.edso00.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmmoreia LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

61 Ovobmamomee nostopee ‘ Hipsim edson TALESTe
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N Konu4yecTBo yacos DJIeKTpOoHHbIe U pPOBbIE

. Tema ypoka Beero Kontpoabnbie  Ilpakruueckune | 00pa3’oBaTebHbIe
padoThI padoThI pecypcbl

1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmmorexa [IOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u MecTo huszuku B popMupoBaHuu

2 COBPEMEHHOM i)ayqﬂoﬁ K(gpI;I/IHIi MUpA, B 1 Bubmiorexa LIOK

y L https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 bubmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe neuxenue. J{BrkeHne 1 bubnuoreka [IOK
MaTepHaIbHON TOUKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHiun oTHOcUTENbHOCTH [ anues.

8 ngp;II/IaHBHBIe cucreMsbl orcueTa. [lepBrlii 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA

9 Macca tena. Cuna. [Ipunnun cynepno3unuu 1 bubnmuotexa [JOK

cui. Bropoi 3akon HertotoHa st

https://m.edsoo.ru/ffOc3be8
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MaTCpHaHBHOﬁ TOYKH

10 Tpetuii 3akoH HeroTOHA /1719 MaTepraibHbIX bubmuorexa [JOK
TOYCK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
Tsokect. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffoc3e18
Cuia tpenus. Koagdunuent tpenns. Cuna
13 COHpOTI;IBHeHHH l'Iqu)/Iq),Z[BLII/I)KeHI/II/II) Tena B bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WJIH Ta3e
[ToctynarensHoOe U BpalaTelbHOE ABIKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubnuorexa [JOK
[Tnedo cuibl. YcinoBusi paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbce cuibl. 3akoH bubnnorexka [JOK
COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pabora u moutHoCTh cuibl. Kunernueckas
16 JHEprus MaTIeL[I)I/IaJ'IBHOI/IW Touku. Teopema 00 bubmorexa IOK
. https://m.edsoo.ru/ff0c4502
U3MEHEHUN KHHETUYEeCKON 3HEepruu
[TorenuuanbHas sHeprus. [loreHnuanbpHas
17 SHEPrus ynpyro aeGpopMupoBaHHOM bubnmoreka [JOK
npyxuHbL. [I0TeHIIMaTbHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHManbHBIE W HETIOTCHIINATBHBIE CHITBI. BuGmiorexa LIOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHECHHEM MEXaHMISCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHas padota «lccrnenoBanue cBA3u
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO JKTYTa

20

KonTtponsnas padora no teme «Kunematuka.
Junamuika. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTtep JBUKEHUS U B3aUMOJICHCTBUS
yacTHUL BeuiecTBa. Monenu cTpoeHust ra3os,
JKUJKOCTEN U TBEPABIX Tell

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHe KHHETUYECKON SHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneitpona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambToHa. ['a30BbIe 3aKOHBI

28

JlabopaTtopHast pabota «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapaMeTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCKEHHOI'O rasa»

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6mmoreka [IOK

29 rpadu4ecKoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEprusi TepMOAUHAMUYECKOM
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUSI. bu6mmoreka [IOK
KonngectBo TermioTsl u pabora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UACATBHOTO ra3a
31 Bune! Tennonepenaun Bubamotexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
32 Kgmzmecmo TEIUIOTHI TIPH T:fmonepenaqe. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs nporieccoB B PUPOJIE. bubnnorexa [HJOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bu6mmorexa [IOK
MaIIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKoJ0oru4ecKue npooIeMbl
TEIIO3HEPTeTUKH
38 O6o6maromuit ypok «MomnekynsipHas bubnunorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MonpeKles{pHI;ﬂ ¢uznka. OCHOBBI bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOITUHAMHUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bub6nuorexa [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

bu6mmoreka [IOK

41 BO31yxa. HachimeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
42 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmuorexa [JOK
KpHUCTaIoB. JKuaKkue KprCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u xpucraumsanus. Y gesbHast bubmumoreka [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 ¥pasiieiine Tenuioporo basaiica https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIEeCKUi 3apsil. bubnuorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))nyHSOBo;[HIfKH. 33.1ng COXpaHCHHS Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsa
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubnnorexka [JOK
ToueuHsIil TEKTpHYECKHUI 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 HpI/II:Ian cynepnosmufn ANEKTPUUECKUX Bubmiorexa LIOK
. ) https://m.edsoo.ru/ff0c6df2
nosnieit. JInnum HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro mods. bubnunorexa [JOK
ITorenuuan. Pa3zHOCTE TOTEHIIUAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUAIEKTPUKH B
50 Z-)J'IpeKTpi[)CTaTI/I‘{eI(l:KOM Holjle. bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
" bubnmnoreka [JOK
°1 dnekTpodmrocts. Konaercatop https://m.eds00.ru/ff0c7126
52 DIeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmuotexa [JOK
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9Hepm;1 3apsXKCHHOI'O0 KOHACHCATOopa

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHIE IEKTPOIpUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCTUHEHHUSI PE3UCTOPOB)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO TOKA.
3axoH /xoynsa-JIeHna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

Pesepsusliit ypok. KonTpoibHas pabora o
teMme "DnekTponuHamuka" / Beepoccuiickas
poBepoyHas paborta

bu6mmorexa [IOK
https://m.edso0.ru/ff0c8c56

60

O6o0maromuii ypok «JIeKTPOIUHAMUKAY) /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIeKTPOHHAs MPOBOUMOCTD TBEPIIBIX



https://m.edsoo.ru/ff0c72c0
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METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.

CBepXxnpoBOAUMOCTb
62 DJIeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 1
AIEKTPOHHBIX MTYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U
63 HpI/Il\}/;:fHaSI IrllpOBo;[HMOCTL. CaoiictBa p—n- 1 bubamorexa IOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
64 paciiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUICCKHIA T?K B Ta3ax. ) BuGmiorexa LIOK
65 CamocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
66 npaKTII/:I)quKoe anl;MeHSHHe.};'IszHJIa 1 bubmorexa IOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbhas pabota mo Teme
67 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
SIIEKTPHUYCCKHI TOK. TOKH B pa3TUUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblil ypok. O60061maomui ypok no 1 bubnnoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanyecTBo 4acosB

DJIeKTpOoHHbIe HU(pPOBbIE

‘:;ln Tema YpoKa Beero KO]—[TpOJ][,]—[])]e HpaKaneCKne OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl

[TocTostHHBIE MATHUTHI U UX

1 B3aumMojieiictBue. MaruutHoe nosie. Bektop 1 bubnmoreka [JOK
MarHUTHOW MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarnuTHO€ 1oJie TPOBOJHUKA C TOKOM.

2 OmnbIT OpcTena. BsanoieﬁCTBHe 1 bubmorexa [JOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TOJISl HA TIPOBOJIHUK C

4 tokoM. Cuna Amnepa. JlabopaTopHas 1 1 bubnunoreka [JOK
pabora «VccrnenoBanue neicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»

elCTBHE MAarHUTHOTO TOJISI Ha
5 I[I[BI/I)I(ymyIOCSI 3apsKeHHYIo yactuny. Cuna 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenua
DnekTpoMarHuTHast HHAYKIMs. [loTok

6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuu Gapanes

7 JlaGopaTtopHas pabora «HcciaenoBanue 1 1 bubnuorexa [JOK
SIBJICHUS DJIEKTPOMATHUTHOM MHIYKIIAN https://m.edsoo.ru/ff0cal50

8 NHIyKTUBHOCTG. fIBIIEHME CAMOWHIYKIIUH. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
OJISI KATYIIKK C TOKOM. DJIEKTPOMAarHuTHOE
oJe

https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MAarHUTBHI, SJIEKTPOMArHUTHI,

d AIIEKTPOABHUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS 11€Yb
10 O6o6marmuii ypok «MarauTHoe 1odie. bubnuorexa [JOK
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTpoapHas padota o teme «MarHuTHoe bubnuorexa [JOK
nose. DISKTPOMArHUTHAS HHIYKIHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUUECKHE KOJIEOaHus.
12 lMapmonnueckue konedanus. YpaBHeHUE bubnnorexa [HOK
rapMOHUYECKHX Kojiebanwuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlaGopatopHas pabota «MccnenoBanue
13 3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»
Koneb6arenbHblit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHs B UACATHHOM
14 KOJ'I€6I:1T6J'II)HOM KOHTYpe. AHAJIOTUS MEXY bubmmoreia LIOK
https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KoJie0aHUsIMU
®opmyna Tomcona. 3aK0H COXpaHEHUS
15 SHEPruu B UI€aJIbHOM KOJe0aTeIbHOM bubmmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
16 [IpencraBnenue o 3aTyxaroIuUX KOJIeOaHUSX. bubnmnorexa [JOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cb9c4

BrIHyXI€HHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

https://m.edsoo.ru/ff0cbbh86

[TepemennbIit Tok. CUHYCOUJATBHBIN
MepEeMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO

bu6mmoreka [IOK

o TOKa. AMIUIUTY/IHOE M JICUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaYCHHUE CHJIBI TOKA U HAIIPSDKEHUS
18 Tpauchopmarop. [IponsBoacTBo, nmepenaqa
U TIOTPEOJICHHUE AIIEKTPHUYECKON YHEPTUN
VY CTpOiiCcTBO U IPAKTUYECKOE TPUMEHEHHUE
19 BHGIprI/IquKOFOPI%BOHKa, reHepgTopa Bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOTO TOKA, TMHUHN dJIEKTporepeiad
DKOJIOTHYECKHE PUCKH TIPU IPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucnonp3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexaHuueckre BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuona. Cxkopocts bubnunoreka [JOK
pacnpoCTpaHeHUs U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Torepeynble ¥ MPOIOJIbHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnunoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 OJeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTb. [1Ikana 31eKTpOMarHUuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpUHIUIIBI paAMOCBSI3U U TEIIEBUICHUS.
PazButue cpencts cBszu. Papnonokarms
bu6mmorexa [IOK
25 Kontponbnas padota «KonebaHusi 1 BOJIHBDY https://m.eds0o.ru/ff0cc6fe
26 [IpssMonmHEHOE pacTIpOCTpaHEHHE CBETA B bubmmoreka [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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OAHOPOJIHOM cpene. ToueuHblid HCTOUHUK
cBera. JIyu cBera

https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

bu6mmoreka [IOK

27 cBera. [locTpoenne n3o0paxkeHuii B https://m.edsoo.ru/ffocd4e0
TUIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTI;axceHI/Ie. [IpenenpHBINA yrom n}gﬁ{oro Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHas paborta «3mepenue bubnuorexa [JOK
29
MIOKa3aTess IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxeHuil B TMH3E.
30 dopmyia Togl)coﬁ JIMH3HI. gBennquHe Bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlabopaTtopHast pabota «HMcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
JMucnepcus ceeta. ClioKHBIN cocTaB 0€10ro
32 cseta. Lser. JlaboparopHas paboTa
«Habmoenne nucnepcun cBeTay
33 Wntepdepentus ceta. Audpakus cera. bubnuoreka [IOK
JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPHI U YCTPOHCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['panu1IBb TPUMEHUMOCTH KJIACCHYECKON
36 MI;XEI.HII;IIKI/I. %OCTyHaTBI CHenHaIbHON Teopuu Bubmorexa HOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH. bubnuotexa [JOK



https://m.edsoo.ru/ff0cd350
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3&M€ILJ’ICHI/IC BPEMCHHU U COKpalll€HUE NJIWHBI

https://m.edsoo.ru/ffOcfa4?2

DHEPrus U UMITYJIbC PEIATUBUCTCKON

38 yacTuIlbl. CBS3b MacChl C SHEPTUEH 1 bubmorexa [JOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUs MOKOS
Kontponbnas padora «Ontuka. OCHOBBI bubmuorexa [JOK
39 .
CIENHAaTbHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna I1nanka. DHeprus u bubnuorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue porodddexra. bubnnoreka [JOK
Omnpiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHHE
42 3ﬁHIHTC§Ha ﬂn(ls)l(bq)omaq)(;@)ema. «Kpachnas Bubmiorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubnuorexa [JOK
XUMHUYECKOE JCHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
44 npUMeHeHue: (OTOANEMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenne 3agad mo reme «JIEMEHTBI bu6mmorexa [IOK
KBaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbBITHI
46 Pe3lelpq)opz[a 10 PACCESHUIO O-4aCTHII. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToma
bubmuorexa [JOK
4 Hoctyraret bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nornomenrue GOTOHOB MpH BuGmorexa OK
48 nepexo/ie aToMa C OJHOTO YPOBHS JHEPTUH

Ha Apyroi. Bunsl cnextpos

https://m.edsoo.ru/ff0d0afa
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49

BomaHoBbIe cBolicTBa yacTHIl. BoiHEI e
Bbpoiina. KopnyckyiisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE
U3JIy9CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpeneneHuio cocraa
PAAOAKTUBHOI'O U3JTYYCHHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
Bimmsaue pPaarOaKTUBHOCTH HaA JKUBLIC
OpPTraHU3MBbI

52

OTkpeITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anwda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IIy4eHUe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepuslit peaktop. [Ipodaemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN DHEPrEeTUKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusni cron «®yHIaMeHTanbHbIE
B3auMoiecTBUsA. EAMHCTBO usznueckoii
KapTUHBI MUPa»

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

55

Oransl pazBuTHs acTpoHomuu. IIpuknaanoe
Y MUPOBO33PEHYECKOE 3HAYECHUE
acTpoHoMuHU. Bua 3B€31HOrO Heba.
CozBe3aus, apkue 3BE37bl, INIAHETHI, UX
BUaUMOE ABrkeHne. ColHeuHas cucTeMa



https://m.edsoo.ru/ff0d0ca8
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56

Connne. ConHeuHas akTUBHOCTD. MICTOYHUK
sueprun CoJiHIIa U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI TTIABHOI MOCIIEI0OBATEIbHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonny CosHLa U 3B€31

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anmaktuku. YEpHbIE ABIPHI B
Apax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenuKkTOBOE U3IyUYEHHUE.
MeraranakTuka

60

Hepemiennsie mpo6ieMbl aCTPOHOMUHI

61

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COITMAILHON M DTHUECKOU
chepax nesaTeNTbHOCTH YeJIOBEeKa

63

O6o06matomuii ypok. Ponbs u Mmecto ¢pusznku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOM
KapTHHE MHUpa

64

O6o06matomuii ypok. Pons dpuzmndeckoit
Teopuu B ((OPMUPOBAHHH TTPEJICTABICHUH O
buznyecKoil kKapTuHe MUpa

65

O6o6maromuii ypok. Mecto ¢husudeckoit




KapTUHBI MUPA B 0011EM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNEeKTPOMarHuTHAs MHIYKIIHS
67 PesepBHblii ypok. Onrtrka. OCHOBBI 1
CIELHUATBLHON TEOPUU OTHOCUTEIBLHOCTH
68 Pesepnblii ypok. KBantoBas ¢pusuka. 1 bubnnoreka [JOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb © MeCTO (HU3UKH B
(GOpMHUPOBAHUM COBPEMEHHOW HAy4HOW KapTUHbI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

Jonen

10.2

YuuThIBaTh I'paHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuajibHas TOYKa, MHEpLHajIbHAas cHcTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEJIO, UACATBHBINA I'a3; MOAEIN CTPOCHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM AIIEKTPUYECKUN 3aps] — IpU PpEUICHUH

¢duznyecKux 3a1a4y

10.3

Pacno3znaBath pusmyeckue siBiaeHus (Impolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYJISIPHO-KUHETHUECKON TEeOpHH
CTPOSHHSI BEIIECTBA W  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE |
PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE BUXKEHHE, CBOOOJHOE MNajJeHUe
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
nuddy3us, OpPOYHOBCKOE MABWIKEHHE, CTPOEHUE KHUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe 0O0bEéMa Tel TMpU  HarpeBaHUU
(oxJIaX/IeHuH), TEIMJIOBOE paBHOBECHE, HCIAapeHHe, KOHJEHCalMs,
MJIaBJICHUE, KpUCTAJUIM3alvs, KUIIEHHWEe, BIAXKHOCTh BO3/YyXa,
MOBBIIICHUE TaBIICHUS Ta3a MPH ero HarpeBaHUH B 3aKPBITOM COCY/IE,
CBS3b MEXIY IIapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

QJICKTpU3alus TCII, B3aHMO/ICHiICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHUE, HCHOJb3ys (U3HUecKue
BEJIMYMHBI: KOOpAWHATA, MyTh, NEpPEMEIlEeHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWJIa, WMIYJIbC TeNa, KUHETUYEeCKas DJHeprus,
MOTEHIIMANbHAS DJHEPrus, MeXaHWdeckas padoTa, MeXaHU4YecKas
MOIIIHOCTb; TP ONMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUs M EJMHHULbI, HaXOAWUTH
(GbOpMyITbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEUYHHY C JAPYTUMHU

BCJINMYHUHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA T W TEIUIOBBIC

SABJICHUA, HCIIOJIb3Ysd (1)H3H‘-ICCKI/IG BCIIMYMHBI: AaBJICHUEC Tasa,




TeMIIepaTypa, CpedHss KUHETUYeCKas DHEPrus XaoTHYECKOIO
JIBW)KCHUS MOJIEKYJ, CpPEIHEKBAaJpaTU4YHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dHeprus, pabora rasa,
KO3(G(GUIUEHT MO0JIE3HOI0 JEHCTBHS TEMJIOBOIO JBUIaTels; IpHU
OIIMCaHUU [IPaBUIIBHO TPaKTOBAaThb buznyeckuit CMBICTT
UCIIONIb3YeMBbIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh
(bopMyIIBl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJTHUUHY C IPYTHMH

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4yEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUUYECKUE  SBJICHUS  (IPOILECCHI), HCIONB3YS  (hU3HUYECKHE
BEJIMYUHBI: JNEKTPUYECKUH  3apsl,  DJIEKTPUYECKoe  IOJIE,
HaNpspKEHHOCTh  IIOJI, IOTEHLMAJN, pPa3HOCTh IMOTEHUUAJIOB; IIpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUYE€HUS U EIUHUIBL;, YKa3blBaTh (QOPMYJIbL,
CBS3bIBAIOIME  JIAHHYIO  (DU3HYECKYI0 BEJIMYMHY C  JPYTUMHU

BCINYHNHaAMH

10.7

AHAJIM3UPOBATH (1)I/ISI/I‘ICCKI/I€ mponecCel M ABJIICHHA, MCIIOJIb3Yys
¢buznyecKkre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |1
u |1l 3akonbr HploTOHa, 3aKOH COXpaHEHHUS MEXaHMUYECKOH IHEepruH,
3aKOH COXpaHCHUA UMITYJIbCa, IPUHOUWII CYIICPIIO3NUIUN CUJI, IIPUHIHUIL
paBHONPABUA  WHEPUUAIBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, [a30BbIE 3aKOHBI, CBS3b
CpeqHeld KWHETHMYECKOM HSHEPruu TEIUIOBOIO JIBUKEHUSI MOJIEKYN C
a0COJIIOTHOW TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPAHEHHUs DIJIEKTPUUYECKOro 3apsna, 3akoH KyioHa; mnpu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOoe

BBIPAXKCHUC U YCIIOBUA (F PAaHUIIBI, 06J'IaCTI/I) NPpUMCHUMOCTU

10.8

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAalIuH, MPUOOPOB U
TEXHHYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUHN U
IIPOLIECCOB C HUCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MpU
3TOM (QOopMynUpoBaTh NpoOieMy (3agady) W THUIOTE3Y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  IPEAJIOKEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBiIATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PU3UUECKUX
BEJIMYMH, MPU 3TOM BHIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHUs M

HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3MUECKMMH BEIUYHMHAMHU C
UCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCHpPOBATh pe3yabTaTbl MOJYyYCHHOH 3aBUCHMOCTH
(bu3nYeCKUX BETUYMH B BUAE TaOIUI U rpadUKoB, IejaTh BHIBOJBI 110

pE3yjabTaTaM HCCICI0BaHUA

10.12

CobOmromate mpaBmiaa 0e30macHOr0  Tpyda TpU  HPOBEICHUH
UCCIICIOBaHUH B paMKax yd4eOHOro 9KCIIEpUMEHTa, yd4eOHO-
UCCIIC/IOBATEIIbCKOW M MPOCKTHOM AEATEIBHOCTH C HCIIOIB30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHple 3a/lauyu C SBHO 33JJaHHOM (DU3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3MUEeCKHe 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHajIH3a
yCJIOBHS  3a7auyd  BbIOMpATh  (PU3UYECKYIO MOJENb, BBIICTATH
dusznyecKre BETUIUHBI U (HOPMYIIBI, HCOOXOAUMBIE ISl € PEIICHUs,
MIPOBOJIUTH PACUEThl U OLEHUBATH PEANIbHOCTH MOJIYYEHHOTO 3HAYEHUs

bu3nuecKoil BeNUYMHBI

10.14

Pemars Ka4eCTBECHHBIC 3a7a4u: BBICTPAUBATH JIOTUYECKH
HEMPOTUBOPEUMUBYIO IEMOYKY PACCYKJACHUN C OMOPOW HAa M3yYCHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp30BaTh MNpH  pelIEHUU YUeOHBIX 3aJa4  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUM [UIsl TIOMCKa, CTPYKTYpUPOBaHUSA,
UHTEpHpeTallud M MpeJCTaBiIeHUs Yy4eOHOW M Hay4YHO-TOMYJSPHOM
uHpOpPMAalLUY, TOJIYYEHHOW W3 pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIuio

10.16

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUS MO (pU3MKe B TOBCEAHEBHOM
KU3HU 17151 o0ecrieyeHns 0€30MacHOCTH U 0OpalleH!H ¢ IpuoopaMu
U TEXHHWYECKUMH YCTPOHCTBAMH, ISl COXPAHEHUS 3I0POBBS H

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

10.18

PaGoTtaTh B rpyrmre ¢ BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYIIbI, PAlUOHAIBHO  PACHpPENENATh
00s3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)XJ0r0 U3 YYaCTHUKOB

IPYNIBI B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

11 KUIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

JleMOHCTpHpOBaTh Ha TpUMEpax poilb W MeCcTo (HU3UKU B
(hOpMHUPOBAaHHHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JIFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

VYYuTHIBaThH Ir'paHulbl IPUMEHEHUA HN3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,I[CJIGI\;IZ
TOYCYHBIN SHGKTpI/I‘{CCKI/Iﬁ 3apsan, SAACpHaA MOACIIb aTOMA, HYKJIIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHIH (PU3NIECKHX 33134

11.3

PacnioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKMA M  KBAHTOBOH  (PHU3HKH:
DIIEKTPHYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICWCTBUS  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TMIOJII Ha
NPOBOJHUK C TOKOM U JBHXKYIIMHCS 3apsi, DJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IMpelioMmyIeHue, uHTepdepeHuus, audpakuus u
HoJIsIpU3alusl CBeTa, AMCIEPCUst cBeTa, (POTORIEKTPUUYECKHH >PPeKT
(poroaddexT), cBeTOBOE AaBIEHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPO/A, eCTECTBEHHass W  HCKYCCTBEHHAS

PaanOaKTUBHOCTD

11.4

OnucelBaTh  HM3y4YEHHBIE CBOMCTBA  BEIIECTBA  (DIEKTPUYECKHE,
MarHUTHbIE, ONTUYECKUE, JIEKTPUUECKYIO MPOBOJAUMOCTb Pa3IMYHbIX
Cpell) U DJJIEKTPOMArHUTHbIE SIBIE€HUSA (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue  BENWYMHBL:  DIEKTPUYECKMHA  3apsja, Cuila  TOKa,
AIIEKTPUYECKOE  HANPSHKEHUE,  DIIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moTeHImanoB, JJIC, paboTa TOka, UHIYKIIUS MAarHUTHOTO
noss, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTb KaTyIIKH,
DHEPrusl DJIEKTPUYECKOIO0 W MAarHUTHOIO IOJIEH, MEPUOA M YacToTa
KosieOaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJla TOKa B IpolLecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, boxycHoe
paccTosHWE M ONTHYECKas CUIa JIMH3bl; IPU ONUCAHHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HAUeHHUsI W EIWHHIBI;, YKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOLIUE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU

115

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUSA U IMMPOLCCCHI, UCITIOJIb3Ys




(bHSI/I‘leCKI/IC BCIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nojgypacnaga, OSHEprusgs CBA3M ATOMHBIX SAACP; MNpU  OHIHUCAHUU
IIpaBHUJIbHO TPAKTOBATb (1)I/I3I/ILICCKI/H>'I CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
nX 0003HAYEHHS U CAUWHUIIBI, YKa3bIBaTb (bOpMYJ'II)I, CBA3BIBAOIIUEC
JaHHYIO (I)I/ISI/I‘IGCKYIO BCJIMYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3Ha4YCHHUE (PU3NYECKON BEITUUHHBI

11.6

AHanu3upoBath (U3NYECKHE TMPOLECChl M SABICHUS, HCIOJIb3Ys
¢usmueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
[IOCJIEZIOBATEIbHOIO U IapaJlIEIbHOIO COEAMHEHUS IPOBOJHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIWH, 3aKOH
MIPSIMOJIMHEIHOTO PacpOCTpAaHEHUS CBETa, 3aKOHBI OTPaXKECHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpPAHCHHS JHEPTrUH, 3aKOH COXPAHCHHS
UMITyJIbCA, 3aKOH COXPAaHEHMs DSJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHUs  MaccoBOoro  4ucia, mnoctynatel  bopa, 3akoH
pPaAMOAaKTUBHOIO pachajga; MpU 3ITOM pPa3iIuyaTh CIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpa HWHAYKIOUHW MArHuTHOIO I10JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpOI/ITB N OIIMUCBEIBATDH I/1306pa)KeHI/IC, co3gaBacMoO€  IIJIIOCKHM

3€pKajoM, TOHKOW JINH301

11.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUM; TIPU
3TOM (QOpMyNHUpoBaTh NpoOieMy (3agady) W THUIOTE3Yy Y4eOHOro
DKCIIEPUMEHTa,  coOMpaTb  yCTaHOBKY W3  HPEJIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PU3NUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHHIC METOAbI OICHKU HOFpeIHHOCTeﬁ I/I3MepeHI/II\/II

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
NpSMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYMPOBATH  YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TaOIUI U rpadUKOB, JenaTh BBIBOABI IO pe3ysibTaTaM

HUCCICO0BaHUA

11.12

CoOmtomath mpaBmia 0Oe30macHOro Tpyda TNpH  TPOBEICHHUH

UCCIIEOBAaHUI B paMkKax ydeOHOro SKCIEpHMEHTa, Yy4eOHO-




HCCHGHOB&TCHBCKOﬁ u HpOGKTHOﬁ JACATCIBbHOCTH C HUCIIOJIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemrate pacuérHple 3aauM C SIBHO 3a/JaHHOW (DU3NYECKON MOJEINbIO,
UCTIONB3Ysl (pU3MUECKUE 3aKOHBl W TPHHIMUIBL, Ha OCHOBE aHAJIN3a
YCIIOBUSL  3a/Ja4ydl  BbIOMpaTh  (PU3WYECKYI0 MOJENb, BBIICIATH
dusznyeckrue BeMTUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl € PEIIeHUs,
MIPOBOJIUTH PACUYETHI U OI[CHUBATH PEAILHOCTh IMOJIYYEHHOTO 3HAUCHHSI

bu3nYecKoil BeTUYMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHUYCCKH
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpU  pelIEHUU y4eOHBIX 3aJa4  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYpUPOBaHUSA,
UHTEpIpeTallud M HpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uHpOpMaLUY, TOJIYYEHHOW W3 pa3IMyYHBIX MCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaUIo

11.16

0OBACHATH IMPUHIIUIIBL JEHCTBUSA MalllvH, HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0e30IMacCHOT0 UCIIOJIL30BaHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEro

MHpa, B Pa3BUTHUEC TCXHUKH U TEXHOJOTHI

11.18

Hcnonb30BaTe TEOpeTHYECKHE 3HAHUS MO (PU3MKe B TOBCEAHEBHOM
XKHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH U 0OpallieH!H ¢ prudopaMu
U TEXHHWYECKUMH YCTPOHCTBAMH, JUISI COXPAHEHUS 3I0pOBBS H

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

11.19

PaGotaTh B Tpynme ¢ BBHINOJHEHWEM Pa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  PAlMOHAIBHO  paclpenessTh
00s3aHHOCTM ¥  IUIAHUPOBATh JEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJeKBAaTHO OLEHHBATh BKJAQJ KaXIOr0 W3 YYaCTHHKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3nena

Kox npoBepsiemoro
3J1eMeHTAa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxe. HayuHble
METO/BI ITIO3HAHUSI OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanne (U3MYECKUX SBICHUH W
npoueccoB. Hayunbie runoressl. Gusnyeckue
3aKOHBI U TEOpUHU. |'paHUIBI MPUMEHUMOCTH
buznuecKkux 3aKOHOB. [Ipunuun
cooTBeTcTBUs. Ponp M Mecto ¢Qusuku B
(GOpMHpPOBAaHHM  COBPEMEHHOM  HaydyHOMU
KapTUHBI Mupa, B IIPaKTUYECKON

JIESATEIbHOCTH JI0JeH

MEXAHUKA

2.1

##HPartH#KMIHEMATUKA

211

Mexanndeckoe nBmkeHHE. OTHOCHTEIIBFHOCTE
MexaHuueckoro aprokeHus. Cucrema oTcuéra.

Tpaexropus

212

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpEHHUE
MaTepUaIbHOM TOYKH, WX TPOEKIMH Ha OCH
CHUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMENICHUH U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBIKECHUE. I'paduku
3aBHCHUMOCTH KOOpMHAT, CKOpPOCTH,
YCKOpEHHUS, IIyTH u [epeMELICHUS

MaTepuaIbHOU TOUYKU OT BpEMEHHU




214

CBobOoHOE TIazicHre. Y CKOpEeHUE CBOOOIHOTO

MmajeHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHHE  MaTepuajlbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOPOCTb. ITepuon u qacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAIOB, LEMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTuueckune paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKY MYyTSIMH, [IPOUIEHHBIMU
TEJIOM 34  IIOCIIEOBATEIbHBIE  PABHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOMU
HyI10. M3ydeHue IBUKEHUs [apuKa B BA3KOU
KUIKOCTH.  V3yueHue  JBMKEHUS — Tela,

6pOIJ.IeHHOFO TFOPHU30HTAJILHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHnMn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuaibHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cynepno3unuu

CHII

2.2.3

Bropoii 3akoH HberoToHa 1711 MaTepualbHOU
TOYKM B HWHEPLUMUAIBHOW CHCTEME OTCUETA
(UCO). Tpernit 3akon Heiorona s

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuna TSHKeCTH.

IlepBas kocMHuueckas CKOpocTb. Bec terna

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUS

CKOJIBXXCHUA n CHJia TPCHUMA IIOKOA.

Koaddumment tpenns. Cuita conpoTUBICHUS




IIpUu ABUIKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3¢C

2.2.7

HOCTYHaTeHBHOC " BpalmaTCJIbHOC ABHIKCHUC

a0COJTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckue  yYCTpPOMCTBA:  MOJUIMITHUKH,

JABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckune paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JICHCTBHEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TPYKUHE U PE3HHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue ycioBuid paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalliICHUSA

2.3

###HPar#t##3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI

231 MaTepuaibHbIX ToueK. MMnynbc cuisl u
M3MEHEHUE UMITyJIbCca TeJla
232 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTtuBHOC IBHKCHHE
2.3.3 Pa6oTa cribl
234 MOIIHOCTE CHIIBI
935 Kunernueckas sHeprusi MaTepuagibHOU TOYKH.
o Teopema 0 KHHETUUECKOW SHEPTUU
[TorenmmansHas osHeprud. IloTeHumnanbHas
236 SHEPTUst yIpyro nehopMUPOBAHHOM
- npykusbel. [loTeHImManpHas »dHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIU
[loTeHnManbHbIE W HEMOTCHIIUAIBHEIC CHIIBI.
237 CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHHU4YeCKOMH OHCPIrun

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON YHEPTrUU

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuueckrue yCTpOMCTBA: JBUKEHHUE DPAaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHnue cBs3u
23.10 CKOpPOCTEMl TeJl TMpu HEyNpyroMm yaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BpoyHoBckoe
newkenue. udpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YHaCTHUll B€IICCTBA

3.12

Mopenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W  OOBSCHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ITHUX MOJIENEH

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHoro rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AOconroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABUKEHUS

yactul rasza. lllkama remneparyp KenbBuna

3.1.7

VpaBuenue Kianeitpona — Menzgeneesa.

3akoH /lambToHa

3.18

I"azoBbIe 3akoHBI. M30mporiecchl B UaeaIbHOM
ra3¢ C IIOCTOSAHHBIM KOJIMUCCTBOM BCIICCTBA:

n30TepMa, U30X0pa, n30oapa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXIY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.21

TepmonnHamuueckass cucTeMa. BHyTpeHH:A
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

KonndecTBO TEnaoOTH U pa60Ta. BHYTpeHHSISI

OHEPIHdA OAHOATOMHOI'0 NACAJIBHOTO ra3a

3.2.3

Bunpl Temnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, M3Ty4eHHe. TernoéMKOCTh Tena.
VienpHass TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTLI ITPU TCILIOIICpEaAadC

3.24

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOrO 3aKOHa  TEPMOAVHAMUKHU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.25

TeroBble mamuHbl. [IpuHIMIBL  IEHCTBUSA
TerIoBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemioBbIXx MammHax. KoapduuueHt
nosiesHoro  geiictBus  (manee —  KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpomeccoB B MPHUPOJE.
Temnoswie JIBUTATEIH. IKOJIOTHYECKHE

Hp06J'IeMBI TCIIJIOSHCPTCTUKU

3.2.7

TexHunueckue YCTPOMCTBA: JIBUTaTellb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTuueckue padbotel. U3mepenue yaenbHOn

TEIUIOEMKOCTH

3.3

##Pari### Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u kKoHneHcanus. Vicnapenne
u KHTICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHHUA

3.3.2

AOComIoTHAsS W OTHOCHUTEIbHAsA BIIAXKHOCTh

Bo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPONUS  CBOWCTB
KPHUCTAIIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHaIbl

3.34

IlnaBnenue wu KpucTaJuiu3anus. Y nennHas

TeruioTa tiasnenus. Cyomumarus

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyecKkue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIyYEHUs] COBPEMEHHBIX MaTepHUaliOB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTMH

3.3.7

IIpakTueckue paloThI. N3mepenune

BJIAJKHOCTH BO3ayXa

DJIEKTPOAMMHAMUKA

4.1

###HParfH##OJIEKTPOCTATUKA

411

OnexTpu3anys Tea. JNeKTpudeckuil 3apsan. Jsa

BU A JICKTPUYUCCKHUX 3aps10B

41.2

HpOBO)IHI/IKI/I, AUDJICKTPUKU u

MOJTYTPOBOTHUKHA

4.1.3

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

41.4

B3aumopeiictBue 3aps10B. 3akoH Kynona

415

DIIEKTpHUYECKOE oJie. HamnpsxénnocTts
AIIEKTPUYECKOTO OJIS. [IpuHmn
cyneprnosuiuy.  JluHMM  HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGora cumim  3NEKTPOCTATHYECKOTO — TOJIS.

Ilorenuuain. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOI{HI/IKI/I U OUBJICKTPUKKU B NOCTOSIHHOM




NIeKTpudYeckoM  mojae.  Juanexrpuueckas

MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOT0 KOHIeHcaTopa
TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOII,
419 AIIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3alluTa,
o 3a3€MJIEHUE JIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 [TpakTueckue paboTHI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJICHHUE. Y AEIbHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— JleHnna
4.2.6 MOIIHOCTB 3JIEKTPUUECKOTO TOKA
anekTponBrkymmas cuna (mamee — DJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TOJNHOM  (3aMKHYTO)
anekTpuueckoit renu. Kopotkoe 3ambikaHue
DNeKTpOoHHas POBOJUMOCTb TBEPBIX
198 METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TEMIIepPaTyphbI.
CBepXmpoBOAUMOCTh
429 OnexkTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonmynipoBoHuku. COOCTBEHHAs M TpUMECHAs
IIPOBOJIUMOCTh I10JIyIPOBOAHUKOB. CBOMHCTBa

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

OJIEKTPUUECKUIT  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYSCKAS JIUCCOLIAINSL.

DIIEKTPOIN3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMocCTOSITeNbHBI W HECaAaMOCTOSATENbHBIN
pa3psan. PasnuuHble TUIBI CaMOCTOSITEIBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

TexHuueckue  YCTpOMCTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTelbHbIe puOopHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIT JIO]I,
TEPMUCTOPbI u (boTOpe3nCTOpHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[TpakTueckue paboTHI. H3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHero conpoTuBienusa. HaGmronenue

QJICKTPOJIN3a

11 KUIIACC

Kon
pasnea

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 3JIeMEHTBbI COlEPKAHUSA

4

SJIEKTPOAMMHAMUKA

4.3

#HHPari#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

ITocTtosiHHEIE MarHuThel. BzaumoneicTBue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruutHoe Tmone. BekTop MarHuTHOM
HWHAYKIWH. HpI/IHLII/IH CYNCpIIO3UIINHN.

Jluanm marauuTHOM wWHAykuuu. KapTtuna




JIMHUM  MAarHuTHOW  HMHAYKUMHU  TOJIA

IIOCTOAHHBIX MAarHuTOB

MaruuTHOe 110J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10N JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJBLEBOI'O

433 MPOBOJIHUKA, KATYIIKU C TOKOM. OTmbIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb M HallpaBIICHUE
Cuna JlopeHua, e€ MOAyJIb U HalpaBJICHUE.
JIBukeHre  3apsDKEHHOM — 4acTUIBI B
433 OIHOPOJIHOM MArHMTHOM mone. Pabora
cuiibl JIopeHia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIUHU
S/1C nHAyKIHU. 3aKOH IEKTPOMAarHUTHOM
438 nHaykunn Papanest
BuxpeBoe snextpuueckoe mone. IJIC
MHIYKIMA B TPOBOJHUKE, JBIXKYIIEMCS
439 MOCTYNATEIbHO B OJHOPOJJHOM MarHUTHOM
noJie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTH. SIBIIEHUME CAMOWMHIYKIUH.
4.3.11
O/1C camouHIyKIIMHN
DHeprusi MarHUTHOTO TIOJNS KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS I1€Yb
[IpakTuueckue paboTEHL. Nzyuenue
4.3.15 MarHMTHOTO T1IOJA KATyIIKH C TOKOM.

UccnenoBanue neiicTBUA  HOCTOSHHOIO




MarHurTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHM 1 BOJIHBI

5.1

##HPartH#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensnas cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMuecKue KoyieOaHusI.
[lepron, wactora, amiumatyna u  (dasa

KoJiebanuit

512

[IpyxvHHBI MasTHUK. MaremaTu4ecKkui

MasiTHHK

513

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematunueckoe u JIMHAMHYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUSA

5.14

IIpeBpanicnue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aMILTATY /b Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMHu KosieOaHUil eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaTbHOM  KOJeOaTeJIbHOM  KOHTYpE.
AHAIOTUST MEXIYy MEXaHWYeCKUMH U
AIIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

By eHHbIE MEXaHUYeCKue KoJieOaHwusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BrenyxaeHHbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

5.1.8

Ilepemennbii  TOK.  CHHYyCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MontHocTb MEPEMEHHOTO TOKA.

AMIIIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U MOTpebsieHne 3JIEKTPUUECKON HSHEPrUu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPIUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
HIEKTPUICCKHIA 3BOHOK, JIMHUA

QJICKTpoIICpcaaqd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH TE€pUOJa MajbIX KoJIeOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IOCIEN0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

5.2

#HHPart#MEX AHUUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJTHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJAO0JIbHBIC BOJIHEBI

5.2.2

###Par### ntepdepeHius u audpaxius

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Beicota Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3JIYyYEHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHas opuenTtanusa BekTopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.25

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, MNPEIOMJICHHE, MOJSApU3aIns,
mudpakuus, uHTepdepenuus. CKopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PagUOCBSA3M U TEJIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arpsI3HCHUE OKPYIKAFOIICH CPe/Ibl

5.2.8

TexHu4eckue YCTpPOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JMarHOCTHKAa B TEXHUKE M MEIULMHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBY-meun

5.3

#HH#HParHH#HOII TUKA

531

[IpssMonIMHEHOE PacIpOCTPAHEHUE CBETA

B OHOpOHOM cpene. JIyd cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHMS
cBera. [loctpoeHne M300pakeHN B IIOCKOM

3epKajie

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areimb

MMPEIOMJIICHUA

5.34

Iomxoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTPAKCHUA

5.35

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparonie ¥ paccerBarolIfe JUH3BI.
Tonkasg nuH3a. POKYCHOE PpACCTOSHHE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHN B COOMPAIOIIINX
U pacceuBarolmux JuH3ax. Dopmyna
TOHKOM JWH3EL. YBeIWUeHHe, JaBaecMoe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKHU

5.3.8

WNnrtepdepentius  ceera.  KorepeHtHbIe

UCTOYHHKHU. YcnoBus HaOIIOEHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmuss  cBera.  JudpakuuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHuU
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckne yCTpOWCTBA: OYKH, JIyIa,

doroanmapar, NPOEKIMOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, JudpaKIuOHHAS peiéTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npesnomienus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

I'paHnnBI PUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIBHOCTH: WHBAapUAHTHOCTb
MOJyJsl CKOpPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHMe BpPEMEHU U COKpAIICHUE
JUTHHBI
6.3 DHeprus 1 UMIyJIbC CBOOOTHOMN YaCTHIIbI
CBsI3p Macchl C DHEPTHEH W HUMITYIHCOM
6.4 CBOOOIHON 4YaCTUIIBI. DHEPrus MOKOsS
¢BOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
- H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®oronsl. Popmyna [lnanka cBA3M dHEPrUK




dorona ¢ ero uactoTod. OHeprus u

UMITYJIbC (JOTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gorodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

7.1.3

YpaBHeHue OHHIITEHHA hilae: ¢
dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texuuueckue ycTpoiicTBa: (poTorNIeMeEHT,
dboTomaTUHK, COJIHCUHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbBITEL
Peszepdopaa mo uccnenoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue u
noryiomeHue (QOTOHOB TMpU  Iepexone
aToMa C OJHOIO YPOBHS JHEPruM Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmoBele cBoiicTBa uactwil. BoJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M.  Jludpakmus IIEKTPOHOB Ha

Kpucrajuiax

724

CrnoHTanHoe U BBIHYXXJICHHOC H3JIYYCHHC.

YcTpoiicTBO M IPUHIIMI PabOTHI J1a3epa

7.2.5

TexHUYecKrne yCTPOMCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmromenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHUST W PETUCTPAINU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(a-, Oera-, raMmma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan saapa. MaccoBoe 4uciio

sapa. 3oTonbl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHHE. 3aKOH  paJAMOAKTUBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B AApeC.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂnepHHe peaKknuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHsiit peaxTop. TepmosinepHbIit
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
SAJIEPHOM  DHEPreTUKU. DKOJIOTHYECKHE

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OneMeHTapHble  4dacTuipl.  OTKphITHE
[IO3UTPOHA. @dyH1aMEHTAIIbHBIE

B3aMOJICUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, snepHBIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Bes3nmus, SpKHe




3Bé3,[[bl, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIBI. IImaneTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Maible

Tenna CoIHEYHOH CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI  KJIAcC — CBETUMOCTBY.
3BE3bl  IVIABHOWM  I1OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MAacca — CBETUMOCTbY» JUIf

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

H#H#HPar###BuayTpeHHee  CTpoeHue  3BE3NL.
COBpeMeHHBIe NpeaACTaBICHUA (6]
npoucxoxaeHun U spomoiu ConHuoa u

3BE3. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tuner ramakTuk. PagmoramakTmku W

KBa3apsl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmupenue — BceeneHHOM.
3akon XaOOma. Pas0eranmwe ramakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnass  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUU
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