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IHHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro o011ero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHMUU K pe3yIbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMEl, TIPEACTABICHHBIX B
®I'OC COO, a Taxxe ¢ yu€toM ¢enepanbHON padoueil mporpaMMbl BOCIIUTAHWS M KOHIEHIMH TPETIOIaBaHus
yuebHoro mpeamera «®Pusuka» B oOpa3oBaTenbHBIX opranuzanuax Poccuiickoir ®Depepannu, peaqu3yOMIHUX
OCHOBHBIE 00pa30BaTeNbHbIC TPOTPAMMBI.

CopeprkaHre porpaMMBI 10 (hU3HMKe HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa
oOyyaromuxcs 10—11 kaaccoB npu 00yueHnn X U3MKe Ha 6a30BOM YPOBHE HAa OCHOBE CUCTEMHO-/IEATETLHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusM DPI'OC COO K IMIaHUPYEMBIM JUYHOCTHBIM,
MpeIMETHBIM W METalpeAMETHBIM pe3ysbTaTaM OOy4YeHHs, a TakKK€ YYHUTHIBAeT HEOOXOIMMOCThH peai3alliu
MEXMPEAMETHBIX CBs3ell (PU3MKK C eCTeCTBEHHO-HAyYHBIMH YYeOHBIMH TpeaMeTaMHu. B Hel ompenensroTcs
OCHOBHBI€ 1IeJIH U3y4YeHHUs (PU3MKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, INTAHUPYEMbIC PE3YIbTAThl OCBOSHHS
Kypca (DM3UKH: THIHOCTHEIE, METalpeMETHBIE, IPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3nke BKIIOYACT:

® [JIaHMpyEeMbIE pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha ©a30BOM ypOBHE, B TOM YHCJE MPEIMETHBIC

pe3yAbTaTHI IO TOJIaM O0yUYCHHUS;

e cojepkaHue yueOHoro npenmera «Puszmkay 1mo rogam o0ydeHusl.

dusnka Kak Hayka o Haubolee 00X 3aKOHAaX PUPOJIBL, BEICTYTIAs B Ka4ecTBE yueOHOTO MpeIMeTa B IKOJIE,
BHOCHT CYIIECTBEHHBI BKJAaJ B CHCTEMY 3HaHUU 00 okpyxatomem wupe. LKompHBIII Kypc ¢QU3MKH —
CHCTEMOOOPa3yIOIINH [Tl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PH3MYECKHE 3aKOHBI JIEkKAT B
OCHOBE TPOLIECCOB W SIBJICHUH, M3y4aeMBIX XHMHEH, OWojorued, Qusmueckod reorpadueli u acTpoHOMHEH.
Hcnonp3oBanue W akTHBHOE MPUMEHEHNE (DM3MYECKUX 3HAHUH OMpeAeNsieT XapakTep U pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTHI B cepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, ITOJIyUYEeHUSI HOBBIX MAaTepPHAJIOB C 3aJJaHHBIMHI
CBOWCTBaMU W Jpyrux. M3ydeHue (QU3MKH BHOCHT OCHOBHOW BKJal B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOM
KapTHHBI MUpa 00yYaromuxcs, B opMUpOBaHUE YMEHHUN MPUMEHSTh HAYYHBIH METO MMO3HAHUS TIPU BBHIITOJTHEHUH
MU y4eOHBIX UCCIIETOBaHUI.

B ocHOBY kypca GU3UKH 17151 YPOBHS CpelHEro o0IIero o0pa3oBaHusl MOJIOKEH Psifl UACH, KOTOPhIE MOKHO
paccMaTpuBaTh KakK IMPUHOMUIIBEI €T0 ITOCTPOCHUS.

Hoea yenocmnocmu. B cOOTBETCTBMU C HEW Kypc SBISETCS JIOTHUYECKH 3aBEPIIEHHBIM, OH COJEPXKHT
MaTeprai U3 BCeX pas/IesioB PU3NKH, BKIFOYAET KaK BOIPOCHI KIIACCHIECKON, TaK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ Heil MaTepwall Kypca (GU3MKHA OOBETUHEH BOKPYT (PU3MUECKHX
Teopuil. Benymum B kypce sBisieTcss GOpMHUpOBaHUE NMPEACTABICHHA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE
1 TIoJIe.

Hoes ecymanumapuzayuu. EE€ peanmzanusi mpennoiaraeT HWCIONb30BaHHE T'YMaHUTApHOTO MOTEHIHANA
(u3NUecKoil HayKH, OCMBICTICHHE CBS3U Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYCCKUMH,
HPAaBCTBEHHBIMH U YKOJIOTHUIECKUMU TIPOOTIEMaMH.

Hoes npuxnaonoii manpasnennocmu. Kypc (u3uMKu mpemonaraeT 3HAKOMCTBO C IIMPOKUM KPYroM
TEXHUYCCKHUX U TEXHOJIOTNYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ U 3aKOHOB.

Hoes »sxonocuzayuu peanmsyercss IMOCPEACTBOM BBEIEHHUS JIIEMEHTOB COJEpPXKaHWsS, TTOCBAIIEHHBIX
AKOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHHKU M TEXHOJIOTUH, a TaKxkKe
00CYXKJICHHSI TPOOJIEM PAIMOHATIBHOTO PUPOIOIIOIE30BAHHUS H AKOJIOTUYECKON 0€301acHOCTH.

CrepKHEBBIMHE 3JIEMEHTaMH Kypca PU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsI SBISIFOTCS (PU3NIECKIE
Teopuu (hopMUPOBAHUE TIPEICTABICHUIN O CTPYKTYpE MOCTPOCHUS (PU3NIECKON TEOpHH, PO (yHIAMEHTATbHBIX
3aKOHOB W IPUHOHUIIOB B COBPEMCHHBIX IPEACTABJICHHUAX O MPUPOJAC, IpaHUIAX HNPHUMEHUMOCTHU TeOpHﬁ, JJIsL
OTIMCAHMS €CTECTBEHHO-HAYYHBIX SBIICHUN U TIPOIIECCOB).

CucTeMHO-1eATEeNFHOCTHBIM MOIX0A B Kypce (DM3MKM peann3yeTcsi Mpekae BCEero 3a CYET OpraHu3aluu
IKCIIEPUMEHTAIIBHOM JesATeNbHOCTH o0yuaromuxcs. Jas 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIIOJIb30BaHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOPATOPHBIX pabOT, KOTOpPHIE B MpPOrpaMMe IO
¢u3uke oObeANHEHbI B OOMIMH CIHMCOK YUYEHHMYECKHX MPakTHYeCKHX paboT. BhigeneHune B yKa3aHHOM IE€peyHE
n1a00paToOpHBIX paboT, MPOBOAUMBIX AJISI KOHTPOJIS U OLEHKH, OCYIIECTBIIIETCS YYaCTHUKAMH 00pa30BaTEIbHOIO
mporiecca UCXOAsl U3 OCOOCHHOCTEH MIaHUPOBAHUS U OCHAIleHHs1 kKaOuHeTa (usuku. [Ipu s3Tom obecrieunBaeTcst
OBJIAJICHUC O6y‘IaIOIIII/IMI/IC$I YMCHHUAMU TIIPOBOJUTH KOCBCHHBIC U3MCEPCHUA, HUCCIICIAOBAHUSA 3aBHCHMOCTEN
(U3NUECKUX BEJIMYMH U TOCTAHOBKY OIBITOB I10 IIPOBEPKE NPEATIOKEHHBIX THIIOTE3.

Pemenne PaCUYCTHBIX U KAaYE€CTBCHHBIX 3a1a4 C SaﬂaHHOﬁ (i)PI3PI‘IeCKOI>'I MOJECJIbIO, MMO3BOJIAIOIICE IMPUMEHATH
HU3YUCHHBIC 3aKOHbI W 3aKOHOMEPHOCTHU KaK M3 OAHOI'0 pasacia KypcCa, TaK MU HHTETPUPYSA 3HAHUA U3 pPa3HbIX
pa3zenoB. [l KaueCTBEHHBIX 33j1a4 IPUOPHUTETOM SBIISIOTCS 33JaHUs Ha OOBSCHEHHE MPOTEKaHUs (PU3MYECKHX



SIBJICHUH ¥ ITPOLIECCOB B OKPYKAIOIIEH KHU3HHU, TpeOyronre BpIOopa HU3NIeCKO MOAETH s CUTYAIllH PaKTHKO-
OPHEHTHPOBAHHOI'O XapakKrepa.
B cootBerctBun ¢ tpedoBanusimu ®I'OC COO k MaTepuallbHO-TEXHHYECKOMY OOECIedYeHUI0 y4yeOHOTro
mpotiecca 0a30BBI ypOBEeHb Kypca (PH3MKKM Ha YpPOBHE CpeqHero oOmero oOpa3oBaHHs IODKEH H3ydaThCsl B
YCIIOBUSAX NPEAMETHOrO KabUHeTa (PU3MKU WM B YCIIOBUSIX HHTEIPUPOBAHHOIO KaOWHETa IPEAMETOB €CTECTBEHHO-
Hay4yHOro nukia. Hamuume B xaOuHere (u3MKu HEOOXOAUMOTO 1a00OPaTOPHOrO OO0OPYHOBAHHUS AJSL BBHITIOJIHEHHS
yKa3aHHBIX B MporpaMMme Mo (U3MKe YYEHHUECKUX MPAKTHYECKHX Pa0dOT W JEeMOHCTPALMOHHOTO 000pYyIOBaHUS
00513aTeIBHO.
HdeMoHcTpanioHHoe oOopyaoBaHue (OpPMUpPYETCsl B COOTBETCTBHM C MPHHLUUIOM MHHUMAJIbHON
JOCTaTOYHOCTH M 00eCIeUnBaeT MOCTAaHOBKY TIEPEUUCICHHBIX B IIPOrpaMMe 1Mo (pu3nke KIOYEeBBIX JeMOHCTPALU
IUIL HUCCIICAOBAaHMSA M3Y4aeMbIX SIBICHHM M IPOLIECCOB, AMIUPHUIECKUX U (YHAAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX PUMEHEHUH.
JIabopatopHoe 000pyAOBaHHE I YUCHUUECKUX MPAKTUYECKUX paboT GOpMHUpPYETCs B BUIE TEMAaTHUECKUX
KOMIUICKTOB U 00ecrieuyuBaeTcsl B pacuéTe OAHOTO KOMIUIEKTA Ha ABYX OOydaromuxcs. TeMaTn4ecKue KOMILIEKTHI
1a00paTOpHOrO OOOPYAOBaHMS AOJKHBI OBITH IIOCTPOCHBI Ha KOMIUIEKCHOM HCIIONB30BAaHUM AaHAIOTOBBIX H
UUPPOBBIX TPUOOPOB, & TAKIKE KOMIBIOTEPHBIX H3MEPUTEILHBIX CUCTEM B BHJE HUPPOBBIX J1a00OPATOPHIA.
OCHOBHBIMH LENISIMHU U3yUeHHs (PU3UKU B 001IeM 00pa30BaHUH SABIISIOTCA:
e (QopMupoBaHHME MHTEpECAa U CTPEMJICHUSI 00OyUYarOIIUXCsl K HAYYHOMY HM3YyUCHHIO IPUPOJBI, Pa3BUTHE UX
WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEACTaBICHUH O HAYYHOM METOAE MO3HAaHUS H (OPMHPOBAHUE HCCIEAOBATEIHCKOTO
OTHOUICHUS K OKPY>KAIOIIUM SIBIICHHSM;

e (QopMupoBaHHE HayYHOIO MHUPOBO33PEHHS KaK pe3ysbTaTa HM3Y4YEHHS] OCHOB CTPOCHHUS MaTepHH U
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHHE YMEHUH OOBSCHATH SIBJICHHSA C HCIOJb30BaHWEM (U3NYECKUX 3HAHWH W HayYHBIX
JIOKa3aTeJIbCTB,;

e (QopMmupoBaHHE NPEICTABICHUN O pOJH (PU3MKHU JUISI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHl.

JocTmxeHnune 3TrX 1eseii odecreynBaeTcs pelieHueM CIeyOINX 3a1a4 B IPOoIecce H3y4eHUs Kypca PU3UKH
Ha YPOBHE CpeJHET0 00IIero oOpa3oBaHUs:

e TpHOOpETeHHE CUCTEMBI 3HAHUI 00 O0MHX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKITFOYAs

MEXaHHUKY, MOJIEKYJISIPHYIO (DPU3UKY, SIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOGU3UKH;
e (QopMmupoBaHHE YMEHUH MPHUMEHITH TEOPETHUYECKHE 3HAHUS JUIS OOBSICHEHMs (U3MUYECKHX SBIICHUH B
MPUPOJIE U JUIS IPUHSATHS PAKTHUECKUX PEIICHHI B TIOBCETHEBHOM KHU3HH;

® OCBOGHHE CIIOCOOOB pCIICHUS Pa3IMYHBIX 3a]ad C SBHO 3aJaHHOW (u3HYecKoil Mojenblo, 3ajad,
MOJIPa3yMEBaIOIINX CaMOCTOSTENILHOE CO3/lanne (pU3nIecKoil MOJIeNH, afieKBaTHON YCIIOBHSIM 331a4H;

® [OHMMaHHE (PU3MYECKHX OCHOB M NPHHLMUIOB JEHCTBUS TEXHHYECKHX YCTPOMCTB M TEXHOJOTMUYECKHX
MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

® OBJIAJICHHE METOJaMU CaMOCTOSITENIbHOTO IIAHUPOBAHUS W MPOBEACHUS (PU3MYECKUX IKCIIEPHUMEHTOB,

aHaJM3a U MHTEpIpeTany HHOpMaIIH, OTIpeIeNIeHHs JOCTOBEPHOCTH MMOMYYSHHOTO PE3yIbTara;

®  CO3/IaHWE YCIIOBHH JIJIsl Pa3BUTHUSI YMEHUH MIPOEKTHO-HCCIIE0BATENBLCKON, TBOPUECKON ACSTEILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CpeIHEr0 00miero oOpa3oBanus oTBoauTCs 136 vacos:
B 10 ximacce — 68 gacoB (2 gaca B Hezmeno), B 11 kimacce — 68 gacoB (2 Jaca B HEZCIIO).

[Ipenyaraemslii B mporpaMMe mo (U3MKE IEpedeHb J1a0OpaTOpHBIX M HPAaKTHYECKHX padoT sBIseTCs
PEKOMEH/IOBAaHHBIM, YYHTENb JIeNaeT BBIOOp TIPOBEJCHUS JIAOOPAaTOPHBIX paboT W ONBITOB C  YYETOM
HWHIMBUAYaIBHBIX 0COOEHHOCTEH 00YYaIOMINXCA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. du3uka u MeTOAbI HAYYHOI'0 NIO3HAHUA
®dusuka — Hayka o npupoje. Hayunsle MeTo1bI MO3HAHKS OKPYKAIOIIero Mupa. Pois skcriepMeHTa 1 TEOpuH
B IIpOLIeCCe MO3HAHUS MMPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MonenupoBanne (HU3NIECKUX SBICHUN U mporieccoB. Hayunpie runoresbl. @U3ndeckrne 3aKOHBI U TEOPUH.
I'panuiel npuMeHUMOCTH (HPU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBHA.

Poneb u mecto (uzuku B (QOpMHUPOBAHMHM COBPEMECHHOH HAyYHOW KapTUHBI MHpa, B MPAKTHYCCKOM
EeATEIILHOCTH JIIOJIEN.

Jemoncmpayuu
AHAJIOTOBEIC U ITU(PPOBLIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pasznen 2. MexaHuKa
Tema 1. Kunemamuka

Mexanndeckoe ABrkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOTO ABIKeHUsA. Cuctema orcuéra. TpaekTopus.

[lepememenne, CKOPOCTh (CpemHs CKOPOCTh, MTHOBEHHASI CKOPOCTB) M YCKOPEHHE MaTePUATbHON TOUKH, HX
MPOEKUUHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHHE IEPEMEILICHUN U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MNPSAMOJUHEHHOE JABMKEHUE. ['padukyd 3aBUCHMOCTH KOOPIAHMHAT,
CKOPOCTHU, YCKOPEHUS, IyTH U NMEPEMEIICHUS MATEPUATbHOM TOUKH OT BPEMEHHU.

CBoboaHOe nasieHue. Y cKopeHue cBOOOHOTO TaICHHSI.

Kpuponuneitnoe aBmwkeHue. JBrkeHHe MaTepuadibHOM TOYKU MO OKPY>KHOCTH C IMOCTOSHHOM MO MOJYJIIO
CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAss CKOpocTh. Ilepwom m wacrora oOpamieHus. LleHTpocTpeMuUTEIbHOE
YCKOpEHHE.

TexHudeckue ycTpoiicTBa M MpakTHUECKOE MNpPUMEHEHHE: CIUAOMETp, IBMKEHHE CHApSIOB, IIETHBIE U
PEMEHHBIE TIEpEeJadH.

Lemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALUS KUHEMATUUYECKUX XapaKTEPUCTUK JBUKCHUSL.

[Ipeo6pazoBanue NBUKEHHUN C UCTIONH30BAHNEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenune nmxenus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Uzmepenne yckopeHusi CBOOOTHOTO MaICHNSI.

Hampasnenue ckopocTH NpH ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3ydeHnne HepaBHOMEPHOTO ABM)KEHUS C IIETIBIO OTpeIeIeHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXIy MyTSIMH, MPOHACHHBIMH TEJIOM 3a IIOCJIeIOBaTelIbHbIE paBHbIC
MPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JABMKEHHUH C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABM>KEHUS 1IApUKA B BSI3KOU KUAKOCTH.

Wzyuenne nBrkeHus Tena, OpOIeHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTU ["anunes. Ilepolit 3akoH HeloToHA. THEpLIMAIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunrun cyneprosuiinu cuil. Bropoii 3akon HeroToHa 17151 MatepuaibHON TOUKH. TpeTnii
3akoH HpI0TOHA 111 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro tsirotrenusi. Cuina tsxectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckombxeHus, kadenus). Cuna tpenus. Cyxoe Tperme. Cuna TpeHUs

CKOJIBXXCHUSA U CUJIa TPCHUSA ITOKOA. K03(1)(1)I/II_II/I€HT TPCHUA. Cuna COIIPOTHUBJICHHUS MPU ABUIKCHUH TCJIa B JKUAKOCTU
WK rase.

[loctynarensHOE U BpamiaTeabHOE IBIKEHIE a0COIIOTHO TBEPOTO Tea.
MOMEHT cuibl OTHOCUTEIBHO OCH BpalieHus. [1ne4do cuiibl. Y ciaoBus paBHOBECHS TBEPIOTO TENA.

TexHndyeckne yCTpPOHCTBA M MNPAKTUYECKOE INPUMEHEHHE: TMOAIINIHUKH, IBM)KEHHE MCKYCCTBEHHBIX
CIIyTHHUKOB.

Lemoncmpayuu

SIBneHne uHEpIUHY.

CpaBHEHME Macc B3aUMOJICHCTBYIOLINX TEIL.
Bropoii 3akoH HeroToHa.

Wsmepenue cui.



CrnoxxeHme Cuil.

3aBHCUMOCTD CHIIBI YIIPYTOCTH OT JIe(OPMAITUH.

HesecomocTts. Bec Tena npu yckopeHHOM MOABEME U MAJCHUH.

CpaBHeHHE CHIT TPEHHUS TIOKOSI, KAYeHUS U CKOJBKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tesna. Bujsl paBHOBECH .

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Uzyuenne aprxenuns: Opycka mo HakJIOHHOH MIOCKOCTH.

HccnemoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B TPYKWHE W PE3WHOBOM 00pasme, OT WX
nehopMaIim.

WccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO Tea, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axoHbl coOXpaHeHusn 8 MexaHuke

Nmmnynsc mMaTepuanbHOM TOUYKH (Tella), CHCTEMBI MaTepHajbHBIX TOYEK. VIMITyJIbC CHIIBI M W3MEHEHUE
HMMITyJIbCca Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTMBHOE IBUKEHHE.

PaGora cumer. MOITHOCTE CHITBL.

KuneTtudeckas 2Heprus MaTepruaabHOM TOUKH. Teopema 00 M3MEHEHNH KHHETHUECKON DHEPTHH.

[Norenumanshas sHeprus. [loTeHnnanbHas SHEPTUs ynpyro AeOpMUPOBAHHON NpYXUHBL. [loTeHnanbHas
SHEpTHUs Tea BOIN3U MOBEPXHOCTH 3EMIIH.

[loreHnmanpHble W HEMOTEHNHAIbHBIE CHIBL. CBs3b pabOTHl HEMOTEHIHATBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKOIM SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEP, MPY>KUHHBIN MUCTOJIET, ABMKCHHUE
paker.

Jemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHHUE.

[epexoa noTeHIMAILHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

Nzydenne abCcoMOTHO HEYTIPYTOTO yIapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenoanne cBs3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEPTHH Tella Ha TMPUMEPE PACTIKEHHS
PE3MHOBOIO KIyTa.

Paszpnen 3. Mouekyasipiasi Gu3nKa ¥ TEepMOIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KMHETHUECKOW TEOPUU M WX OMbITHOEe oOocHoBaHWe. BpoyHOBCKOE
newkenne. Juddys3usa. Xapakrep OBUKEHHS W B3aMMOCHCTBHS YacTHUI] BelecTBa. MOAENH CTPOSHHS Ta30B,
JKUJIKOCTEH U TBEPABIX TN U 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u pasMephbl MOJICKYII.
KonugectBo Bemectna. [locTosiHaass ABoraapo.

TerutoBoe paBHOBecue. Temneparypa u e€ usmepenue. Lllkana Temmeparyp Llenbcus.

Mopnens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETHYECKOH TEOpPHH HIEalbHOrO Tasa.
AOcoutoTHas TeMIiepaTypa Kak Mepa cpeHell KHHeTHUECKOW SHEPTHU TETUIOBOTO ABMKEHHMs yacTul] ra3a. Lllkana
temnepatyp KeneBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kuanelipona. 3akon laneTona. M3onpornecchl
B UICATLHOM T'a3€ C IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | padudeckoe mpencTaBieHne H30IIPOLIECCOB: U30TepMa,
n30x0pa, n3obapa.

TexHUUECKHE yCTPOICTBA M PAKTHUECKOE TIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbIThl, [1OKa3bIBAIOIIME JAWCKPETHOE CTPOCHHE BellecTBa, (QoTorpaduu MOJIEKYJl OpPraHUYECKUX
COEIMHEHUM.

OmnbITel 10 JUPPY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JIBHKEHHUSL.

Mojens onbita [IITepHa.

OnbITHI, AOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aMMOCHCTBHS.

Mogenb, HILTIOCTpUPYIOLIAs MPUPOAY JABIEHHS ra3a Ha CTEHKHU COCY/a.

OnBITHL, WILTIOCTPUPYIOININE YPaBHEHUE COCTOSHUS MICATHHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

Omnpenenenue Macchl BO3IyXa B KJIACCHOH KOMHAaTe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, JaBJICHUS U
TEMIIEPATYPhI BO3/TyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKy MTapaMeTPaMy COCTOSIHHS Pa3peXEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu



TepMonuHaMudeckasl cucTeMa. BHYTpEHHSS SHEPTHs TEPMOAMHAMHUYECKOW CHCTEMBI W CIIOCOOBI €
n3menenus. KonmuecTBo TemnoThl W paboTta. BHyTpeHHsST SHEprusi OJHOATOMHOIO HAEaJbHOTO Tasza. Bumbl
TEIUTONepeIauu: TEIUIONPOBOJHOCTD, KOHBEKIIUS, M3IyueHHUE. YenabHas TeIIoéMKOCTh BemlecTBa. KommdecTBo
TEIUIOTHI IIPU TEIJIONEpEaaye.

[Tonstne 00 ammabatHoM mpomecce. [lepBbIii 3akOoH TepMOAWHAMHKH. IIpuMeHEeHHE TEpBOro 3aKOHA
TEPMOJIMHAMHKH K H3omporeccam. ['paduieckas nHTepnpeTaus paboThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh IPOIIECCOB B TIPUPOJIE.

TerioBele MammHBL. [IpUHITUNBI TEHCTBUSA TEIIOBHIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TEIUTOBBIX
MammHax. Koagduiuent nonesnoro aeictus TemioBod MamuHbl. [ukin KapHo u ero xoaddumuent monesHoro
JEHCTBHSL. DKOJIOTHUECKUE MPOOIEMBI TeILIOIHEPT € TUKH.,

TexHnyeckue yCTpPONCTBA M TPAKTHYECKOE NPUMEHEHHE: JIBUTATelh BHYTPEHHETO CTOpPaHUs, OBITOBOM
XOJIOAWIBHUK, KOHTULIUOHED.

Jemoncmpayuu

V3meHeHne BHYyTpEeHHEH 3HEPIUH TeJIa IPH COBEPLICHUH PaOOTHI: BbUIET IPOOKHU U3 OyTHUIKHU MO AEHCTBUEM
C)KaToro BO31yXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTéM TpeHHUs (BHIC0IEMOHCTPAIIHS).

W3meHeHne BHyTpeHHEH SHepruy (TeMreparypsbl) Tena IpH TeIuonepeaaye.

OmnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mogzenu napoBoii TypOHMHBL, ABUTATENs BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO ABUIATEIS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHzaeHcauus. Vicmapenne u kumeHue. AOCONIOTHAs W OTHOCHUTENIbHAsI BIAXKHOCTD
Bo3ayxa. HaceimenHslid map. YaenpHasi TEIUIOTa MapooOpa3oBaHUs. 3aBHCUMOCTb TEMIEpPATyphl KHUIICHHS OT
JIaBJICHHUS.

TBépmoe Temo. Kpucrammmueckne u amopdHble Tena. AHU3OTPONHS CBOWCTB KPHUCTALIOB. JKuakue

kpuctaiel. COBpeMEHHBIE MaTepuaibl. I[lIaBieHwe W KPUCTAIM3ANWA. YIelbHAass TEIIOTa IUIABICHHUS.
CyOmumariust.

YpaBHEeHHE TermIoBoro bananca.

Texnnyeckue yCTpOWCTBA M TPAKTUYECKOE TPHUMEHEHHE: TUTPOMETP H TICHXPOMETpP, KaJOpHMETp,
TEXHOJIOTHH MOJYYCHHUS COBPEMEHHBIX MaTEpHAIOB, B TOM YKCJIC HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Lemoncmpayuu

CBoiicTBa HACHILICHHBIX TAPOB.

Kunenue npy NOHWKEHHOM JIaBJICHHH.

Crioco6bI n3MepeHus BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IDIABJICHUS] KPUCTAILTHIECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii osxcnepumenm, rabopamopnvie pabomoi

H3mepeHre 0OTHOCUTENFHON BIaKHOCTH BO3AyXa.

Paznen 4. DiaekTpoaAuHAMHUKA

Tema 1. Inekmpocmamuxa

DnexTpu3anus Tel. DNeKTpudecKui 3apsaa. JBa Buaa anekTpruueckux 3apsaoB. [[poBoHUKH, TUAIEKTPUKH U
MIOJTYTIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsa.

BzanmopeiictBue 3apsgoB. 3akoH Kymona. TodeuHBIM SICKTPUUECKUM 3apsii. ODIESKTPUUECKOE IIOJIE.
HanpspkéanocTs anexTpudeckoro nois. [IpuHIMN cynepno3unuy 3IeKTpUYecKuX moiei. JInHuy HanpsHKEHHOCTH
3JEKTPUYECKOTO TOJIS.

Pa6ora cui anexrpoctarnyeckoro mond. [lorermman. Paznocts nmotennmanos. [IpoBOIHUKH U TUAIIEKTPUKH
B JIEKTPOCTATUYECKOM T0JIe. J{ManeKTpudeckas MpOHUIIAEMOCTb.

OnextpoémiocTb. KonzmeHcaTop. OJEKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. OHEPrus 3apsKEHHOIO
KOHZIEHCaTOopa.

TexHn4yeckue ycTpoucTBa M MPAKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, IIEKTPOMETP, IIEKTPOCTaTUIECKAs
3alINTa, 3a3€MJICHUE IEKTPONPHUOOPOB, KOHJICHCATOP, KOMMPOBAILHBIN aInapar, CTpYHHBII IPUHTED.

Lemoncmpayuu

YCTpoUCTBO M IPUHLMIT JEHCTBUS AIEKTPOMETpA.

BsaumozeiicTBue Ha3IEKTPU30BAaHHBIX TETI.

ONEeKTpUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B 3NEKTPOCTATHUECKOM IIOJIE.

OnexTpocTaTudeckas 3amuTa.



JIMDIEKTPUKY B DJIEKTPOCTATHIECKOM TI0JIE.

3aBUCHUMOCTb IEKTPOEMKOCTHU IIJIOCKOI0 KOHAEHCATOpa OT IUIOMIAN IUIACTUH, PACCTOSIHUSA MEXIy HUMU U
JUDIIEKTPUUECKOMN MPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHICHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi

N3mepenue 31eKTpo€MKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannstii Inekmpuueckuii moxk. Toxku é paznuunwvix cpedax

OJNEeKTpUYECKUH TOK. YCJIOBHUS CYLIECTBOBAHUS 3JIEKTPHUUECKOro ToKa. VcTounuku Toka. Cuia Toka.
ITocTosanHbIN TOK.

Hanpsixenue. 3akon OMa juig ydacTka 1emn.

DJeKTpUUYEeCcKOe CONPOTHUBIICHNE. Y IeIbHOE CONPOTUBIIEHHE BelecTBa. [locnenoBaTenbHoe, MapauiebHOE,
CMEIIaHHOE COCTUHEHHE IPOBOTHUKOB.

Pabota snexrpuueckoro Toka. 3akon Jxoyns—J/lenna. MOIMIHOCTb 3JIEKTPUUECKOTO TOKA.

OJNEeKTPOABIKYIIAs CHIa W BHYTPEHHEE COIPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma Ui 1OJHON
(3amMKkHYTOI1) AekTpudeckoil memu. KopoTkoe 3ambikaHue.

OneKTpoHHas MPOBOAUMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBICHUS METAJIIOB OT TEMIIEpaTypBhI.
CBepXIpoBOANMOCTb.

DJNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[omympoBoganku. CoOCTBEHHAs W IPUMECHAs POBOAMMOCTH MOIYIPOBOIHUKOB. CBOICTBA P—N-TIepexoa.
[MonynpoBOAHUKOBBIE IPUOOPHI.

ONEeKTpUYECKUII TOK B pPACTBOpaX MW pacIUlaBaX OJIIEKTPOIUTOB. OJIEKTPOIUTHYECKAS JUCCOLMALIVSL.
DJIEKTPOIIH3.

OnexTpudeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.

TexHudeckue ycTpoHCTBa U MPAKTHUECKOE IPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTaT, HCTOYHHUKH TOKa,
3JIEKTpOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH
JIO1, TEPMHUCTOPBI B (POTOPE3UCTOPHI, TIOTYIIPOBOIHUKOBEIH MO/, TalbBaHUKA.

Jemoncmpayuu

N3mepenne cribl TOKa U HaIIpsDKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LIAINHIPUUECKUAX IPOBOJHUKOB OT JAJUHBI, IUTOLAAX IOMIEPEUHOTO CEYEHU U
Martepuaa.

CMenianHoOe coeTMHEHUE TPOBOTHUKOB.

[Ipsmoe u3mepenue eKTpoABIKyIIeH cuibl. KOpoTkoe 3aMbIkaHME TaJbBaHUYECKOTO JIEMEHTa U OLICHKA
BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH CONPOTHUBIIEHHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoii paspsii 1 IpOBOAUMMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOIUMOCTD AUO/IA.

Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

N3ydeHne cMemanHOro COETUHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoIBHKYIIEeH CHUITbl HICTOYHHKA TOKA U €T0 BHYTPEHHETO COMTPOTHBIICHUSI.

Habmtonenue snexrponnsa.

MexnpeaMeTHbIe CBS3U

Uzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM COAEpIKATETbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKU, OMOJIOTHH, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvle nonamus, CBSI3aHHBIE C W3yYEHHEM METOJIOB HAYYHOI'O TO3HAHMS: SIBICHHE, HAyYHBIN
¢axT, rumoTesa, ¢puU3NUEcKas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, IKCIEPUMEHT, MOAEIMPOBAHUE, MOJCIb,
H3MEpEeHHE.

Mamemamuxka: peuieHne CUCTEMbl YpaBHEHMH, JIMHEeWHast QyHKIUs, napadona, runepoona, ux rpa@ukud u
CBOHCTBA, TPUTOHOMETPUYECKUE (PYHKIIUH: CUHYC, KOCHHYC, TAHTCHC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE
TOXKJIECTBO, BEKTOPHI M MX MPOEKIINU Ha OCH KOOPAHMHAT, CII0KEHNE BEKTOPOB.

Buonozus: MexaHu4ecKoe IBUKEHUE B )KUBOU pHUpo/ie, i dy3ust, 0CMOC, TEIII000OMEH )KHUBBIX OPTraHU3MOB
(BHIBI TETIIONEPEIAYH, TEIUIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SIBIICHHUS B )KUBOW NPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca,
TEIUIOBBbIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN U I'a30B, SJIEKTPUUYECKHUE CBOWCTBA METAJIOB, 3JEKTPOIUTUYECKAS
JUCCOLMAIVS], TaJIbBAHUKA.

T'eozpaghua: BNaxXHOCTh BO3AyXa, BETPHI, OapOMETp, TEPMOMETD.

Texuonocus: mpeoOpa3oBaHWE IBMKEHHH C WCIIOJB30BAHUEM MEXaHHW3MOB, y4YET TpPEHUS B TEXHUKE,
MOJIIMITHUKH, HCIIOJIb30BaHUE 3aKOHA COXPAHEHUS! MMITYJIbCca B TEXHUKE (paKeTa, BOAOMET U APYyTrHe), IBUraTesb



BHYTPEHHETO CrOpaHus, MapoBasi TypOMHA, OBITOBOW XOJIOAWJIBHUK, KOHIHMIIMOHED, TEXHOJOTMU MOTYYCHHS
COBPEMEHHBIX MAaTEpHaAIOB, B TOM YHCIE HAaHOMAaTEPHAaJOB, U HAHOTEXHOJOTHH, DJIEKTPOCTaTHYEeCKas 3alluTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB,  KCEPOKC, CTPYWHBIH  MpPUHTEp, DJICKTPOHATrpeBAaTENbHBIE  MPHOOPEI,
AIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHHKA.

11 KJIACC

Paznen 4. DjiekTpoAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHAaAA UHOYKUUA

[TocrossnHbIe MarHuThl. B3auMoOJelCTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe moiie. BekTop MarHuTHOM
nHAYKUWW. [IpuHIun cynepno3uuuy MarHuTHeIX oJied. JIMHUY MarHuTHOW MHAYKUMH. KapTrHa nMHUI MarHUTHOM
WHIYKUUU TOJIS TOCTOSSHHBIX MarHUTOB.

MarnuTHO€ 1oJie MPOBOJHKKA C TOKOM. KapTuHa NUHUNA MHIYKIIMM MAarHUTHOTO MOJISI AJTUHHOTO MPSIMOTO
MPOBOJIHHKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATymKH ¢ TokoM. OmbIT Opcrema. BiammoneiicTue
MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAyJIb U HallpaBICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBieHue. [[BrKeHuE 3apsHKEHHON YacTHIIBI B OJTHOPOJHOM MarHUTHOM
monre. Pabota cunel Jlopenma.

SIBneHue 3MeKTPOMAarHUTHOW MHAYKUHMU. IIOTOK BEKTOpa MarHUTHOM MHAYKUUU. DJIEKTPOIABIDKYIIAS CHUIIA
WHIYKIIUU. 3aKOH DJICKTPOMAarHUTHOM HHIAYKIMK Dapases.

BuxpeBoe »siexkTpuueckoe Moje. DJEKTPOABIKYLIAs CHIAa HMHIYKUWA B TPOBOJHUKE, IBMKYIIEMCS
MOCTYNATEIbHO B OMHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTE. SIBICHUE CAMOMHAYKIIUU. DICKTPOIBIKYIIAS CUIIa CAMOWHIYKIIUU.

DHeprusi MAarHUTHOT'O MOJIA KaTYIIKU C TOKOM.

DIEeKTPOMarHUuTHOE TOJIE.

TexHuueckne YCTpPOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: TIOCTOSHHBIE MATHUTHI, SJICKTPOMATHUTHI,
3JEKTPOJIBUraTENb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1E€Yb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MArHUTHBIM OJIEM.

JIMHUY MHAYKIIMY MArHUTHOTO TOJISL.

B3anMopeiicTBuE IBYX IPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HetictBue cunbl JIopeHI]a Ha HOHBI 3IEKTPOJIUTA.

SIBneHue 3MeKTPOMArHUTHON MHIYKITHH.

IIpaBuno Jlenna.

3aBUCHUMOCTB 3JIEKTPOABIKYIIEH CHIIbI HHIYKLIUU OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O ITOTOKA.

SIBneHne caMOUHyKLIUU.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3yueHue MarHuTHOTO MOJISL KATYLIKHA C TOKOM.

HccnenoBanue nedcTBUS MOCTOSIHHONO MAarHUTa HA paMKY C TOKOM.

HccnenoBanue sBICHUS SJICKTPOMArHUTHOW UHTYKITHH.

Pasznen 5. Koyieoanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE KOJ1EOAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MeXaHHUUECKHE KoJjicOaHus. [apmoHuueckue kojeOanus. [lepuon,
JacTtora, aMmIuIMTyAda © ¢aza kojeOanuid. I[IpyXMHHBIH MasTHHUK. MaTeMaTHYECKHH MasTHHK. YpaBHEHHE
rapMOHHYECKUX KoneOanuii. [IpeBparieHne 3Hepruu npu rapMOHUIECKUX KOJICOaHUSX.

KonebarenbHbiit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIE KOJICOAHMUS B MI€aIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJOrust MEXIy MEXaHHMUECKUMH U 3JIEKTPOMAarHUTHBIME KosieOanusMu. dopmyiia TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUY B UJCATLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBieHre O 3aTyXxawimux KoyieOaHusxX. BBIHYXJICHHbIE MeXaHHYeCKHe KoyieOaHus. Pe3oHaHc.
BriHYXI€eHHBIE 2JIEKTPOMArHUTHEIE KOJICOaHUSI.

[Tepemennsbiii Tok. CuHyCOUANbHBIA NEPEMEHHBIA TOK. MOILHOCTh MEPEMEHHOI0 TOKAa. AMIUTUTYIHOE U
JEHCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIIPSDKECHMUS.

Tpanchopmarop. [Ipon3BoACTBO, epenaya U HOTPEOICHUE IICKTPUUSCKOM SHEPIUU. DKOJIOTHIECKUE PUCKH
IIPU IPOU3BOJCTBE ANEKTPO3HEepruu. KynbTypa UCIoNnb30BaHUs IIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HH.



TexHuuecKkue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: IEKTPUYECKUNA 3BOHOK, T€HEPATOP NEPEMEHHOIO
TOKQ, JUHUU DJIEKTponepeaay.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KoliebaTenbHON CHCTEMBI (TIPYKUHHBIN HITH MAaTEMaTHIeCKUIA MasSTHHK).

Habmonenne 3aryxaromux KoixeOaHi.

HccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

Habnronenue pesonanca.

CBOOOTHBIE DIICKTPOMArHATHEIE KOJICOaHUSI.

OcInIorpaMMBbI (3aBUCMOCTH CHITBI TOKA U HAITPSDKEHUS OT BPEMEHH) JUTsI DJICKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnegoBaTeIbHOM COSTUHEHUU PEIUCTOPA, KATYIIKU HHIYKTUBHOCTH U KOHICHCATOPA.

Mopenp TMHUY 3JEKTPONEepEIadH.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJTBIX KOJICOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanre NepeMEHHOIO TOKA B LENH U3 MOCIEI0BATENbHO COCAUHEHHBIX KOHJEHCATOPA, KAaTYLUIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHbIE 60JIHbL

Mexanudeckue BOJHBI, yCIIOBUs pacnpocTpanenus. [lepuoa. CKopocTs pacnpoCTpaHEHHUs U IJTUHA BOJHEI.
[Tonepeunsie u mpomonbpHBIE BOHEL. HTEpdepernns n nudpakiins MeXxaHUIeCKAX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS H3IYYCHHUS SJICKTPOMATHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B smektpoMarauTHO¥ BoiHe. CBOWMCTBA AIEKTPOMATHUTHBIX BOJH: OTpPaKeHHE, NMPEJIOMIICHNE,
noJsIpu3anyst, Judpaknus, naTepdepeHius. CKopocTh AEKTPOMAarHUTHBIX BOJTH.

[Ikana 37eKTPOMarHUTHBIX BOJIH. [[puMeHEHHE JIEKTPOMArHUTHBIX BOJIH B TCXHHUKE U OBITY.

[TpuHIMOBI paiuoCBs3U U TeNeBUACHUA. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOUIEH cpepl.

TexHuueckne yCTpOHCTBA M MPAKTHUECKOE NMPUMEHEHHE: MY3BIKaJbHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIUIIUHE, pajiap, pauoNpUEMHUK, TEIEBU30D, aHTeHHA, Teaedon, CBU-neyb.

Lemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEeHNE MOTIEPEYHBIX U TIPOIOIEHBIX BOJH.

Konebmomeecst TeJio Kak HCTOUYHUK 3BYKA.

HaGmonenne oTpaxxeHns 1 IpeIoMICHAS MEXaHUIECKUX BOJTH.

Hab6monenune natepdepernny u mudpakiiny MEXaHHIECKUX BOJIH.

3BYKOBO pe30oHaHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUIMTY 10N U 4aCTOTOMN KOJIeOaHUH.

HccnenoBanne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, IMpEOMIIEHHE, TOoJsApr3anus, Iudpaxius,
HHTEpEepeHIINSI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOHM cpexe. JIyu cBera.
ToueuHbI HCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHHiA B IITIOCKOM 3€pKaJIe.

[Ipemomnenue cBera. 3akoHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIH TOKaszaredb mnpenomiieHus. [lomHoe
BHYTpEHHEe oTpakeHue. [IpenenbHplil yroj HoJHOro BHYTPEHHETO OTPAXKEHUSI.

Hucniepcus cBera. CloxHBIN cocTas Oenoro ceera. L[BeT.

Cobupatomre u paccenBaroniie JUH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE W ONTHYECKas CHJIa TOHKOU
nmuH3bl. [locTpoeHne u300pakeHW B COOMpArOIIMX W pacceMBaOMUX JHH3aX. DopMmyna TOHKOW JIMH3HIL.
YBenuueHue, 1aBaeMoe JIUH30M.

IIpenens NPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBas ontuka. MaTepdepenmus ceera. KorepeHTHbIE HCTOYHUKY. Y CII0OBUS HAOMIOACHUS MAKCUMYMOB H
MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuus ceera. AudpakunonHas pemeéTka. Y CIoBHe HAOMIOIEHUS TIaBHBIX MAaKCUMyMOB IIPH TIaJICHUHU
MOHOXPOMAaTHYECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHUYeCKHE YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyTa, (hoToannapar, MpOCSKIMOHHBIN annapar,
MHUKPOCKOII, TEJICCKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, IOISPOHI.

Lemoncmpayuu

[IpsamonuHeiHOe pacpoCcTpaHeHUE, OTPAXKECHHE U TpeoMIIeHHE cBeTa. ONTHYECKUE MPUOOPEI.

[TonHoe BHyTpeHHee oTpakeHne. Moaens CBETOBO/IA.

HccnenoBanue cBOWCTB N300pakeHUH B JIMH3AX.



Mojenu MUKpOCKOTIa, TEJIECKOIa.

Hab6monenue uaTepdepeHITIN CBETA.

Habnronenune audpaxumu csera.

HabGmonenue nucrepcuu cBeTa.

[Tomrygenue criekTpa ¢ MOMOMIBIO PU3MBL.
[ony4enue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.
Habnronenue nosisipusanuu ceera.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol
Wzmepenue nokaszarens NpeIoMICHHS CTEKIIa.
HUccnenoBanue cBoicTB M300pakKeHUI B INH3aX.
HabGmonenue nucrepcuu cBeTa.

Pasnes 6. OcHOBBI cieHAILHON TEOPHH OTHOCUTEJIBHOCTH
I'paHuLIBl NPUMEHUMOCTH KJIaCCHYECKOW MexaHUKHU. IlocTynaTel cnenuansbHOM TEOPUH OTHOCHUTEIBHOCTH:
MHBapUaHTHOCTh MOZYJISl CKOPOCTH CBETAa B BaKyyMe, IIPUHIIUII OTHOCUTEIBHOCTU DIHIITENHHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeIJIEHHEe BPEMEHH U COKPAILEHUE JITHHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p MacChl C SHEPIUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULbl. DHEPTHs ITOKOS.

Pasnea 7. KBanToBas ¢puznka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBsa3u 3HEPTUN (OTOHA C €T0 YACTOTOW. DHEPTHUS ¥ UMITYIIHC (POTOHA.

OtkpeiTie u uccnepoBanue Goroaddekra. Onbitel A. I'. CroneroBa. 3akoHbl poTodddekra. YpaBHeHHE
Ouinmrerina s poroaddekra. «KpacHas rpanuiiay ¢potodddexra.

Hapnenue ceera. OnbiThl I1. H. JleOenena.

XHUMHUYECKOE ACHCTBUE CBETA.

TexHnuecKkre ycTpoicTBa U MPAKTUYECKOe NMPUMEHEeHHe: (POTOIIEMEHT, (HOTOJATYHK, COTHEUHas Oarapes,
CBETOAUOI.

Lemoncmpayuu

®oro3(pPekT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.

Hccnenoanne 3akoHOB BHEMTHETO (hoTorddekTa.

CBetoauon.

ConHeuHast Garapesl.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna no paccesHuro o -yactuu. [lnanerapHas monens aToma.
[ocrynarel bopa. M3myuenne u norsomieHue GOTOHOB NP TIEpexo/ie aTOMa C OJHOTO YPOBHS SHEPTUHU Ha JPYTOH.
Buner criektpoB. CriekTp ypoBHEH SHEprUM aToMa BOAOPOAA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBON Ayaau3M.

CroHTaHHOE U BBIHYXJICHHOE H3JTy4CHHE.

TexHuyeckue ycTpoiicTBa M IMPaKTHYECKOE NMPUMEHEHHWE: CIIEKTPANbHbIM aHanmu3 (CHEKTPOCKOI), Jiazep,
KBaHTOBBIH KOMITBIOTED.

Lemoncmpayuu

Mouens onbita Pesepdopna.

Onpenenenne IIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

Habnronenue nuneituaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JIOKa3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTKpeITHE pPagnoaKTHBHOCTH. OTBITHI
Pesepdopna mo onpeneneHuo coctaBa pagrioakTUBHOTO M3inydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-H3IydeHHUsI.
BnusiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpheiTHE TIPOTOHA U HeliTpoHa. HykionHas Monens siapa [eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe
yucno siapa. U3otonsl.

Anbda-pacnan. DIEKTPOHHBIH M MO3UTPOHHBIN OeTa-pacnan. ['amma-usiyyenue. 3aKOH paguOaKTHBHOTO
pacmaza.

DHeprus CBs3W HYKJIOHOB B sijpe. SnepHbie cuibl. Jledekt macch sipa.

SAnepHsle peakuuu. [lenenue u cUHTE3 sA€Ep.



Snepuprit  peaktop. TepmosimepHblid cuHTe3. [IpoOmeMbI W TEPCIEKTHBBI  SIICPHOW DHEPTCTHKH.
DKOJIOTHYECKHE acTIeKTHI SIEPHOI SHEPTETHKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTto/p1 HAOMIOACHNUS U PETHCTPAIH IIEMEHTAPHBIX YACTHII.

QOyHaaMeHTanbHbIE B3aNMOAEHCTBHAA. EMMHCTBO (hM3NYECKOi KapTHHBI MHPA.

TexHuueckue yCcTpoHCTBa U MPAKTUUECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, simepHblil peakTop,
aToMHas bomoa.

Jemoncmpayuu

CuéTYrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

HccenenoBanre TpeKoB YacTHII (ITO TOTOBBIM (hoTorpadusm).

Pasnes 8. DineMeHTHI ACTPOHOMUM M ACTPOPHU3UKH

Otansl pa3BUTHs acTpOHOMHH. IpHKIagHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipkue 3BE31bl, IUIAHEThI, UX BUANMOE ABUKECHHUE.

ConHeyHas cucrema.

Connue. ConHeyHass akTuBHOCTh. Mcrounmk osHeprum ComHua u  3BE3A. 3BE3ABI, HUX OCHOBHBIC
XapaKTepUCTUKH. JluarpaMMa «CHEKTpaJdbHBIA KIAacC — CBETHMOCTB». 3BE3ABI TJIABHOM IOCIENOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» Ul 3BE3J TTIaBHOW IOCIENOBATEIbHOCTH. BHyTpeHHee CTpoeHME 3BE3N.
CoBpeMeHHBIE MPEJCTABICHHSI O TIPOUCXOKICHUH U 3BoonnK CoHIA U 3BE311. DTallbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama T'anaktuka. Ilonoxenue u npukenue ConHua B [Mamaktuke. TuUnbl rajgakTuk.
Paguoranaktrku u kBa3apsl. YEpHBIE ABIPHI B siApaxX TalakTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66ma. Pazoeranue ramaktuk. Teopust Bonbmoro B3peiBa.
PenukroBoe nznyueHue.

MacmrabHast cTpykTypa Beenennoii. MeraramakTuka.

Hepeménnrie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM I1a30M C HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUH ATl OTIpeesiCHUs
MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO NIaTy: OCHOBHBIE cO3Be31usi CeBEpHOIo MONIyLIapusi U SpKHUE
3BE3IBI.

Ha6monenus B teneckon Jlyasl, mnaner, Mieunoro [lyTu.

Oo0o0maromee MOBTOPeHUE

Ponmb Qu3MKM M acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHOM W 3THUYECKOW cdepax
JeSITENIBHOCTH YellOBEeKa, polib U MecTO (DM3WKM M acTPOHOMHUHU B COBPEMEHHOW HAaydyHOW KapTHHE MHpa, POJib
¢uznueckoil Teopru B GOPMUPOBAHUN NPEACTABICHUN O (HYU3NIECKOI KapTHHE MHUPa, MECTO (PU3UUECKON KapTHHBI
MUpa B 00IIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O MPUPOJIE.

Me:xnpeaMeTHbIe CBSA3H

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kiacce OcCymIecTBIsieTCS € Y4ETOM COAEpIKaTeNbHBIX
MEXIIPEIMETHBIX CBSA3EH ¢ KypcaMy MaTeMaTHKu, OMOJIOIMH, XMMHUH, Freorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemmuvie nonamus, CBSI3aHHBIE C M3YUYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SBIEHHE, HAyYHBIN
¢axT, rumoTesa, U3NUECKasi BEIHMUMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT, MOAEIMPOBAHUE, MOJCIb,
HU3MEpEHHE.

Mamemamuxa: peuieHue CUCTEMbl YpaBHEHH, TPHTOHOMETpUYECKUEe (QYHKIIMU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI U X MPOEKIMH Ha OCH KOOPAWHAT, CIOKEHHUE
BEKTOPOB, MPOU3BOJIHBIEC 3JIEMEHTAPHBIX (YHKIUHA, NPU3HAKK MOJOOMS TPEyroJIbHUKOB, ONpPENECJICHUE IUIOAaan
IUIOCKUX (UTYp U 00bEMA Tell.

buonoeua: snexTpuyeckue SBICHHS B KUBOW NPHUPOJE, KoJjeOaTeNbHbIE NBIKEHHS B YKUBOW IPHPOIE,
ONTUYECKUE SBJICHUS B JKUBOW MIPHUPOJIE, IEHCTBUE paivallui Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMUECKasl CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHMs
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIU3.

Teoepaghus: MarHWTHBIE TONIOCA 3€MITH, 3aJeXH MArHUTHBIX pyJll, QOTOChEMKA 3eMHOH IMOBEPXHOCTH,
MIpeICKa3aHue 3€MIIETPSICEHNN.

Texnonocua: NTUHUM 3JEKTpOIepenad, TeHepaTop MePEeMEHHOI0 TOKa, AJIEKTPOJBUTATENb, MHIYKIIHOHHAS
neyb, pagap, paguonprHEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-nedb, MpOEKINOHHBIN anmapaT, BOJOKOHHAs
OIITHKA, COJTHEYHas Oarapesl.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA

OcBoenne yaebHOro mpenMera «Pusnka» Ha ypoBHE CpemHero ooOmero odpa3oanus (0a30BBIA YPOBEHB)
JIOJDKHO O0ECIICYUTh JOCTHIKCHUE CIICAYIONUX JIMYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yAbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHMs1 ydeOHoro mpeamera «Du3uka» MOKHBI OTpakaThb TOTOBHOCTH U
CIIOCOOHOCTh O0YYaroIMUXCsl PyKOBOJCTBOBATHCA C(POPMHUPOBAaHHOW BHYTPEHHEH IMO3UIMEH JIMYHOCTH, CHCTEMON
LIEHHOCTHBIX OPUEHTALNH, IO3UTUBHBIX BHYTPCHHUX YOS)KICHHH, COOTBETCTBYIOIINX TPAJULUOHHBIM IIEHHOCTSIM
poccuiickoro o0IIecTBa, pacIIUpeHHe >KU3HEHHOTO OIBbITa W ONbITa JACATENFHOCTH B IpoOIecce pean3anuu
OCHOBHBIX HAaIIPaBJICHUI BOCIUTATEIbHOM ACSATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpakmaHCcKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb TPAKAAHCKOW MO3MLUUKM OOYyYarolmerocs Kak aKTUBHOIO M OTBETCTBEHHOIO YJICHA
poccuiickoro ooduiecTsa;

MIPUHATHE TPAAULIHOHHBIX O0IEYETOBCUECKUX TYMAHUCTUYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIFHOCTH B HMHTEpECax IPakJaHCKOTO OOIIECTBa, y4acTBOBaTh B
caMoyTnpaBJieHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJCHCTBOBATh C COLUAJIBHBIMH HHCTUTYTAMH B COOTBETCTBUM C UX QYHKUMSIMH H
Ha3HAuYCHHEM;

FOTOBHOCTb K T'YMaHUTAaPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPayKIAaHCKON MACHTHIHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCHHCKHX YUYEHBIX B OOJIACTH
(U3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO TIOBEACHUS;

CHOCOOHOCTh OIICHHBAaTh CUTYallMI0 M TNPUHUMATh OCO3HAHHBIC PEILCHHS, OPUEHTUPYSCh Ha MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHCJI€ B ACATEILHOCTH yUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YyCTOWYMBOTO OYyIIEro;

4) 3cTeTHYECKOT0 BOCTIUTAHUS:

3CTETHYECKOE OTHOIIICHNE K MUPY, BKIIFOUAs 3CTETHKY HAYYHOTO TBOPUYECTBA, IPUCYIETO (GUIUUECKON HAYKE;

5) Tpy10BOro BOCIIUTAHUSA:

WHTEpEC K pa3inyHbIM cdepam npodhecCHOHATBHON JEesITEbHOCTH, B TOM YHCJIE CBA3aHHBIM ¢ (QU3UKOH H
TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccun W peann3oBBIBATH COOCTBEHHBIE
KU3HECHHBIE IIJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 001acTH (PU3UKH HA MPOTSDKEHUH BCEH
KU3HU;

6) IKOJIOrHYeCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb JKOJIOTMYECKOH KYJIBTYphl, OCO3HAHME TIJIO0AIBHOIO XapakTepa SKOJOTHYECKUX
pooJIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JEHCTBUI B OKpYKAIOILIEH CpeJie Ha OCHOBE 3HAHUS 1IeJIe YCTOHYMBOIO
Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHne OMbITa AEATENBHOCTH 3KOJOTMUECKOM HANpaBJIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUM IO
¢uzuke;

7) HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON
HayKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTh B Tpollecce M3ydeHHs (QU3UKH OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEOBATENBCKYIO JEATENbHOCTh MHANBUAYAIBHO U B IPYTIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepCcaJbHbIC yYeOHbIe el CTBHSA
Ba3zoBble Joruueckue aeicTBUA:
CaMOCTOSITEIbHO (POPMYITHPOBATEH U aKTYaIU3UPOBATh NPOOJIEMy, pacCMaTpPUBaTh €€ BCECTOPOHHE;



OIIPENEIIATh LIeNU AEATENIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX TOCTIKEHUS;

BBISBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHNS B PACCMATPUBAEMBbIX (PU3NUECKHX SBICHHAX;

pa3pabaThIBaTh IUIAH PELICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a MMEIOIINXCS MaTepUATIbHBIX X HEMAaTEePUAIbHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBHE PE3yJIbTATOB LIEISIM, OLIEHUBATH PHCKU
MOCNIEACTBUN AESATEIHHOCTH;

KOOPAWHHUPOBATh W BBINONHATH PadOTy B YCIOBUSAX PEANTbHOTO, BHPTYaJbHOIO W KOMOMHHUPOBAHHOTO
B3aMOCHCTBHSI;

pa3BUBATh KPeaTUBHOE MBIIUICHHE IPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3zoBrble uccienoBaTebcKue NefiCTBHA:

BJIaJI€Th HAYYHOH TEPMUHOJIOTHUEH, KITIOUEBBIMH MOHATHSAMU M METOAAMHU (PU3UUECKOI HAyKH;

BIaJeTh HAaBbIKAMHM Y4eOHO-MCCIIENOBATENbCKOM M TPOEKTHOHW [HESTENbHOCTH B 001acTH  (HU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOUMCKY METOJIOB PEIleHHUs 3a7ay (PU3NIECKOTO COJep KaHus,
IIPUMEHEHUIO Pa3IMYHbIX METOIOB [IO3HAHUS;

BJaJIeTh BUAAMH AEATEILHOCTH IO IMOJYYECHUIO HOBOI'O 3HAHMs, €r0 MHTEPIpPETaluy, IPeoOpa3oBaHUIO U
MPUMEHEHUIO B Pa3INYHbIX y4eOHBIX CUTYallUsIX, B TOM YUCIIE IPU CO3IaHUH YUEOHBIX IPOCKTOB B 0071aCTH (QU3HKH;

BBISBJISITh NPUYUHHO-CIIE/ICTBEHHBIE CBA3M M aKTyalIM3UpOBATh 3aJady, BBLABUraTh TUIIOTE3Y €€ peleHwus,
HaXOIUTb apTyMEHTBHI [UIs 10Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a1aBaTh apaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IIOJIyYCHHbIE B XOJE pELICHHS 3aJaud pe3yJbTaThl, KPUTHYECKH OLIEHUBATh HX
AOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUE B HOBBIX YCIIOBUAX,

CTaBUTh U (HOPMYJIMPOBAaTH COOCTBEHHbIE 33Ja4M B 0OPa30BAaTEIbHOM AEATEIBHOCTH, B TOM YHUCIE MpPU
M3y4eHUU (HU3NKH;

JlaBaTh OLCHKY HOBBIM CHTYaIUsIM, OLICHUBATH PHOOPETEHHBIN OMBIT,

YMETh NEPCHOCUTH 3HAHUS 110 (1)I/I3I/IKC B MMPAKTHYCCKYIO 00J1aCcThb KHU3HCOCATCIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX PEIAMETHBIX 0bacTeii;

BBIABUI'aTb HOBBIC UACH, IIPEAJIaraTb OPUTMHAJIBHBIC MMOAXO0Abl U PCIICHUSA

CTaBUTb HpO6HeMI>I 1 3aa44, JOITyCKAaroUue aJlbTCPHATUBHBIC PCIICHU.

PaGora ¢ unpopmanueii:

BJaJleTh HABBIKAMU MNONXy4eHHUsI MH(GOpPMALUU (PU3HMUECKOTO COACPXKAHHUsS M3 MCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEIBHO OCYLIECTBIATh MOUCK, aHaIM3, CUCTEMAaTH3alUI0 W WHTEPIpETalnio MHGOPMAUU Pa3IHIHBIX
BUJOB U (hOPM NpeNICTABICHUS;

OLIEHUBATH JIOCTOBEPHOCTH HH(POPMALIUH;

HCIIOJIE30BaTh CPCJACTBaA I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OPTraHU3ALIMOHHBIX 3a1a4 C CO6J'IIOI[6HI/IGM Tpe6OBaHHﬁ OPTOHOMUKH, TEXHUKHU 6630H3CHOCTI/I,
TUTHEHBI, pecypcocOepekeH s, MPAaBOBBIX U STHYECKUX HOPM, HOpM MH(OPMAIMOHHON 0€3011acHOCTH;

CO3JIaBaTh TEKCTHI (PU3UIECKOTO COJIEPKAHUS B PA3IMYHBIX OopMaTax ¢ yu€ToM Ha3HA4YeHUs] UHPOPMAILIUU U
LEJIEBOW ayJUTOPUH, BBIOHpAsi ONTUMAIEHYIO (OPMY MIPEICTABICHUS H BU3yaIH3aIIlH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIe Y4eOHbIe 1eliCTBHUSL:

OCYIIECTBIIATH OOIIEHHE Ha YPOKax (U3UKH U BO BHEYPOUHOH JEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOH(GIUKTHBIX CUTYyallui U CMr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh ¥ UCIIOJIh30BaTh MIPEUMYIIECTBA KOMaHTHON U UHIUBHULyabHOMN PaboThL;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBHI ¢ yYETOM OOIIMX HHTEPECOB H BO3MOXHOCTEH Ka)KJI0TO
YJIeHa KOJUIEKTHBA;

NPUHUMATh L€ COBMECTHOM JESATENbHOCTH, OPraHW30BbIBATH W KOOPIWHHPOBATh AEHCTBHA MO €&
JOCTH)KEHHIO: COCTAaBJISATh IUIAH JACWCTBUH, paclpeiensTb pPOId C Y4ETOM MHEHWH YYaCTHHUKOB, OOCYXIaTh
pe3yAbTaThl COBMECTHOM PabOTHI;

OLIEHMBAThH KAU€CTBO CBOETO BKJIAJa U KaXKI0T0 Y4aCTHUKA KOMaHAbI B OOIIUI pe3yNbpTat 1o pa3padoTaHHBIM
KPUTEPHUIM;

mpenjaraTh HOBBIE TPOEKTHI, OIEHWBATh HJIEM C TO3WIIUH HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUIECKOMH
3HaYUMOCTH;

OCYLIECTBJISTh IMO3UTUBHOE CTPATErMYECKOE TIOBEICHHUE B PA3JIMYHBIX CUTYyalUsX, IPOSBIATH TBOPYECTBO U
BOOOpakeHHE, OBITh MHUIINATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yieOHbIE NeliCTBHA
Camoopranuszanus:



CaMOCTOSITEIIBHO OCYIIECTBIIATh MO3HABATEIHHYIO JESITENBHOCTE B 00J1aCTH (PU3UKH M ACTPOHOMHH, BBISBIISITH
MpoOIEMBI, CTAaBUTH U (hOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIBHO COCTABIATh IJIAH PEHICHHUS PAcYETHBIX M KAUECTBEHHBIX 3a/ad, IUIaH BBIMOJHCHUS
MPAKTUIECKON PabOTHI C YUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MIPEIOYTCHUH;

JIaBaTh OLCHKY HOBBIM CHTYaITHSIM;

pacuIpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOUYTCHUIA;

JieJIaTh OCO3HAHHBIN BEIOOD, ApTYMEHTHPOBATEL €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHMBAThH PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUN B 001aCTH (DU3HUKHU, TIOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTebHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPO./Ib, SMOIUOHAJILHbI HHTEJIEKT:

JlaBaTh OLCHKY HOBBIM CHTYalldsiM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yIbTATOB IEIIAM;

BJIaJIETh HABBIKAMY MO3HABATEIHLHON Pe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN M MBICITUTEIHHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHMIA;

HCITIONB30BaTh MPUEMBI pe(IICKCHH TS OIEHKH CUTYAIluH, BEIOOpA BEPHOTO PEHICHHS;

YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATE PEHICHUS TI0 UX CHHYKESHHIO;

MPUHUMATH MOTHBBI M apT'YMEHTBI APYTHX MPH aHATTU3E Pe3yIbTATOB JACATCILHOCTH;

MPUHUMATE ce0s1, MOHUMAst CBOU HEJJOCTATKU U JOCTOWHCTBA;

NIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU aHATIU3€E PE3YIbTaTOB AEATCIbHOCTH;

MPHU3HABATh CBOE MPABO W MPABO JPYTHUX HA OIIHOKH.

B mporiecce TOCTHKEHNS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 10 (PHU3HKE ISl YPOBHS CPETHETO
oOmiero o0Opa3oBaHus Yy OOYYalONIMXCS COBEPIICHCTBYETCS HMOILMOHAIBHBIA WHTEIUICKT, MPEIOoJaratoHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHWsS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE OMOIIMOHAJIBHOE COCTOSIHUE, BHUACTh
HaIPaBJICHUS PAa3BUTHS COOCTBEHHOHN 3MOIIMOHAIBHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUs, BKIIIOYAOIIET0 CaMOKOHTPOJb, YMEHHE TPHHAMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTH aTalITUPOBATHCSI K AMOIIMOHATHHBIM H3MEHEHHSIM U MTPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHyTpeHHeﬁ MOTHBAaIuu, BKJ'IIO‘-IaIOHleﬁ CTPEMJICHUE K JOCTHIKCHUIO LCJIM U YCICXY, OITUMHU3M,
WHUIMATHBHOCTh, YMEHHUE JICHCTBOBATh UCXOJS U3 CBOMX BO3MOXKHOCTEIA;

SMITATUH, BKIIOYAOICH CIOCOOHOCTh MOHUMATh 3MOIMOHANBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €ro MpU
OCYIIIECTBJICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHMIO;

COIMAJIBHBIX HAaBBIKOB, BKIIIOYArOIIHUX CHOCO6HOCTI) BbICTpanMBaTb OTHOUICHHA C JPYIrUMH JIIOJAbMU,
3a00TUTHCS, MPOSBIISITh HHTEPEC U Pa3peraTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YYAIOINXCS YMEHUH:

JIEMOHCTPHUPOBATH Ha MpHMEpax posib U MecTO (PHM3HMKH B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTHUHN, B IIPAKTUIECKOHN JIEATEIIEHOCTH JTFO/ICH;

yT-II/ITI)IBaTB I‘paHI/IHBI HpI/IMeHeHI/IH I/I3y‘-IeHHBIX (I)I/I?,I/I‘IGCKI/IX Moz[eneﬁ: MaTepI/IaJ'H)HaH TOYKa, I/IHepHI/IaIILHaH
cuctema oTcuéra, abCOIOTHO TBEPIOE TEJIO, HCAILHBIN ra3, MOJEIH CTPOSHUS T'a30B, XKHUIKOCTEH U TBEPIBIX T,
TOUYEYHBIH JIEKTPUIESCKHUH 3apsij P PEIIeHUH (PU3UISCKHUX 3a/1a4;

pacno3HaBaTh (u3MUecCKue sBIEHHUS (TPOIECChI) W OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHHUS BEUIECTBA U JIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JBIDKEHUE, CBOOOIHOE TTaJICHUE Tell, ABMXKEHUE 110 OKPY)KHOCTH, MHEPIIHS, B3aUMO/ICHCTBHE TET,
mudy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPABIX Tell, UBMEHEHUE 00BEMA TN IPU HarpeBaHUU
(oxnaxxkmeHnun), TEIUIOBOE pPAaBHOBECHWE, WCIIAPEHUE, KOHACHCANWS, TIUIaBICHHE, KPUCTAUTU3ANN, KUIICHUE,
BJIAXKHOCTH Bosﬂyxa, IIOBBIIIICHUEC JaBJICHUSA TIa3a HpI/I €ro HaI‘peBaHI/II/I B 3aKpI)ITOM COCYZIC, CBsA3b Mequy
rapamMeTpaMu COCTOSIHUS Ta3a B U30MPOLECCaX, ANEKTPU3aIUs Tell, B3aUMOJICHCTBUE 3aps/I0B;

OITMCBhIBATHh MEXAaHUYCCKOC IBHKXCHHUC, I/ICHOIII)3y51 (1)I/ISI/IT-IGCKI/IG BCIIMYNHBI: KOOpIII/IHaTa, IIyTb, nepeMemeHI/Ie,
CKOpPOCTh, YCKOPEHHME, Macca Teja, Chjla, WMITYJIhC Tella, KHHETHYECKas JHEPTHsl, MOTEHITHATbHAS JHEPTHS,
MeXaHu4yecKkass paboTa, MeXaHW4ecKas MOIHOCTh; NMPU ONMHCAHWW MPABWIBHO TPAKTOBATH (YU3WYECKHI CMBICT
WCIIONIb3YEMBIX BEIMYUH, X 0003HAYCHUS U AVHHUIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3NIECKYIO
BeJII/IT-II/IHy C JIpyTI/IMI/I BCIIMUYHMHAMMH,



OIUCHIBAaTh U3yUEHHbIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIOJNIB3Ys (PU3NUECKHUE BETUUUHBL:
NaBlieHUE TIa3a, TeMIepaTypa, CpeAHAs KHUHeTHYecKas DJHEpPrus XaoTUYECKOro [JBIDKEHHS  MOJEKYJ,
CpeAHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTusl, paboTa raza, KodQQHuuueHT
MOJIE3HOTO JEWCTBUs TEMJIOBOTO J[BWIATelNs; NPH ONHCAHUM IPABWIBHO TPAKTOBaTh (U3MUYECKHH CMBICT
HCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYECHUS U €AMHULIBI, HAXOAUTH (POPMyYJIbI, CBA3BIBAIOLINE JAaHHYIO (DPU3UUECKYIO
BEJIMYHMHY C APYTHMH BEITMUUHAM;

ONMCHIBATh W3YUYCHHBIE OJJIEKTPUYECKUE CBOWCTBA BELIECTBA W DJJCKTPUUCCKHE SIBICHUS (IPOLIECCHI),
UCHONB3Ys (PU3NYECKNE BENUIHMHBL: 3JIEKTPHUUCCKHUM 3apsij, JEKTPHUECKOE 01, HAPSKEHHOCTH OIS, IIOTEHIHA,
Pa3HOCTh MOTEHIHMATIOB; IPH OMMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT HUCHONB3YEMBIX BEIWYMH, HX
0003HAYCHUS! M EOUHHUIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME NAHHYIO (U3MUYECKYIO BEIWYMHY C APYTHMHU
BEIMYMHAMUY;

aHAJIM3UPOBATh (PU3MUYECKHE IPOLECCHl U SBICHUS, UCIOJNB3Ys (PU3NYECKHE 3aKOHBI M MPHUHLUIbL: 3aKOH
BceMupHOro Tsarotenus, |, 1l u 111 3axonsr HetoToHa, 3aK0H COXpaHEHUsI MEXaHUYECKOW SHEPTHH, 3aKOH COXPaHEeHUS
HMILYJIbCA, IPUHIMI CYNEPHO3ULUHN CHJI, IPUHLIUI PaBHONPABHUsI MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-
KMHETHYECKYI0 TEOPHIO CTPOCHUS! BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEAHEH KMHETHYECKOH SHEPruy TEIJIOBOIO
IBIDKEHHST MOJIEKYN C aOCONIOTHOH TeMIepaTypol, MepBbId 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsina, 3akoH KyloHa, mpW 3TOM pas3nuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIpaKEHHE U YCIOBUS (TPAHUIIBI, 001aCTH) MPUMEHHMOCTH;

OOBSICHATH OCHOBHBIC IPHUHLMIIBI JEHCTBUS MAIlWH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iudarh
ycIIOBUs UX 0€30MacHOTr0 MCIOIb30BaHMsI B TOBCEHEBHOHN JKU3HH;

BBIMOJIHATH 3KCIIEPUMEHTHI 10 HMCCIEIOBAaHUIO (PU3MYECKHUX SIBICHHH M IPOLECCOB C HCIOIb30BAHHEM
MpSIMBIX W KOCBEHHBIX W3MEPEeHHH, MpH 3ToM (OpMyIHpoBaTh mpoOieMy/3afady W THUIOTE3y Y4eOHOTo
SKCIEPUMEHTa, COOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHHSL, MPOBOIUTH OMBIT M (OPMYIHPOBATH
BBIBO/IB;

OCYILECTBIIATD MIPSIMbIE U KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BEJIIMYMH, IPH 3TOM BBIOMPATh ONTHUMAJIBHBIN
croco0 U3MEpeHUs U UCTIONB30BaTh N3BECTHBIC METO/IBI OLIEHKH MOTPEIIHOCTEH H3MEPEHUiA;

HCCIIEI0OBATh 3aBUCUMOCTH MEXIY (DU3UUECKUMH BETHYHMHAMHE C UCTIONIB30BaHHEM PSMBIX H3MEPEHUH, MpH
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl IIOJYYCHHONW 3aBUCUMOCTH (DPU3MYECKUX BEIMYUH B
Buze Ta0aIML ¥ rpaMKOB, 1€aTh BHIBOJBI IO PE3yIbTaTaM HUCCIICIOBAHNUS;

co0oaaTh mpaBuia 6€30MacHoro Tpy/a Mpy MPOBEICHIH HUCCIIC0BAHUH B PaMKaX Y4€OHOTO IKCIIEPUMEHTA,
y4eOHO-UCCIIEA0BATENbCKONM M MPOEKTHOM AEATENIPHOCTH C HCIIOJIB30BAaHUEM W3MEPUTENBHBIX YCTPOWUCTB U
1a60PaTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIC 3aJaul C SIBHO 3a/IaHHON (U3MUECKOHW MOJIEINbIO, MCIOJB3Ysl (DU3NYECKUE 3aKOHBI H
MIPUHIMITEL, HA OCHOBE aHaJIM3a yCIOBUS 3a/1a41 BBIOMPATh PU3NUECKYIO MOJIETh, BBIIEIATh (PU3NUYEeCKHE BETHYMHEI
1 GopMyIibl, HEOOXOIUMBIE IS €€ peIeHH s, IPOBOANTH PACUETHI M OLIEHUBAThH PEAIbHOCTH NOJIY4YEHHOTO 3HAYCHUS
(pM3UYECKOI BEJIMUUHBL,

pemaTth KayecTBEHHbIE 3aJlauM: BBICTPAWBATh JIOTHYECKH HETIPOTHBOPEUMBYIO IEMOYKY PACCYXACHUH C
OTIOpOY Ha N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

WCIONB30BaTh MPHU PELIEHNH y4eOHBIX 3a/ady COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH Ui TOHMCKa,
CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIUH U MIPECTABICHUS YUeOHOW U HAYYHO-TIOMYJIIPHON HHPOPMAITUH, TIOTy4YEHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJIYYaeMyt0 HHPOPMALHIO;

MPUBOIUTH IPUMEPHI BKJIaa POCCUHCKUX U 3apyOekHbIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MIPOLIECCOB OKPY’KAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

WCTIOJIB30BaTh TEOPETHUECKHE 3HAHMUS 10 (PU3MKE B MOBCEHEBHOW KU3HM sl oOecriedeHns: 0€30MacHOCTH
npu oOpalleHN: ¢ NIpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, [UI COXPAHEHUs 310POBbS U COOJIIOACHUSI HOPM
9KOJIOTHUYECKOTO MTOBEJICHUS B OKpYIKaIOIIEH cpelie;

pabotaTh B TpyIIE C BBITOJHCHUEM pPAa3JIMYHBIX COINMANBHBIX POJEH, IUIAHUPOBATh Pa0OTy TPYIIIIEI,
palMOHATIBHO pacHpeieniaTh 005S3aHHOCTH U IUIAHUPOBATH JCSTENbHOCTh B HECTAHAAPTHBIX CUTYalUsX, a1€KBaTHO
OLIEHMBATH BKJIAJ] Ka)KAOTO U3 YYaCTHUKOB TPYIIIHI B PEILICHUE PACCMAaTPUBAEMOM MTPOOIIEMEI.

K xonmy obyuenms B 11 kJjacce TpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTD y 00YYAOINXCS YMEHUI:

JIeMOHCTPHPOBATh Ha MPHUMEPax PoJib U MecTO (HU3MKU B (POPMHUPOBAHUM COBPEMEHHON HAYyYHOH KapTHHBI
MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJIOTUM, B NPAKTUYECKOMN AESITEIBHOCTH JIFOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKON KapTHHBI MUPA;

YUUTBHIBATh T'PAaHULIBI IPUMEHEHUS N3YUCHHBIX (PU3MUECKUX MOJCIEH: TOUSUHBIH SJIEKTPUUECKHU 3apsi, JIyd
CBETa, TOUYCYHBI HCTOYHUK CBETa, SiIEPHAs MOAENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Spa HpH peIleHHH
(bm3uvecKux 3aaad;



pacrio3HaBath (pu3ndecKre ABJICHUS (TIPOIECCHI) U OOBICHATh UX HAa OCHOBE 3aKOHOB JJICKTPOIWHAMHKHU U
KBAaHTOBOH (DM3UKH: 3MIEeKTpHYEcKask IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUIECKOE, MArHUTHOE JICHCTBHS TOKA,
B3aMMOJICHCTBUE MarHUTOB, JICKTPOMAarHUTHAs MHAYKLUS, AEHCTBUE MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM H
JBIDKYIIUHCS 3apsd, OJICKTPOMAarHUTHBIE KOJIeOAaHWS W BOJHBI, IPSAMOJIMHEHHOE pacIpoOCTpaHEHHE CBETa,
OTp@XEHHE, TPEIOMIICHHE, HHTeppepeHys, Auppakous ¥ TONSIpU3alUs CBETa, JAUCIEPCHs CBETa,
¢doroanekrpuueckuil d3PPekt (PoTodrPdeKT), cBeToBOE NaBieHHE, BOSHUKHOBEHHE JMHEHYATOrO CIIEKTpa aroma
BOJIOPOJIa, ECTECTBEHHAS! M UICKYCCTBEHHAsI PaIHOAKTUBHOCTD;

OIMCHIBaTh M3y4YECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE, DIEKTPUIECKYIO
MPOBOJMMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLECCHI), UCTIONB3Ys (PU3NUYECKUE BETMUYHHBL:
JNIEKTPUYECCKUN 3apsifl, CUlIa TOKa, BJIEKTPUYECKOE HAIMPSIKEHHE, DIJIEKTPUYECKOE COMPOTUBJICHUE, DPA3HOCTh
MOTEHIHAJIOB, IEKTPOABIDKYINAS CHia, padoTa TOKA, MHAYKIMS MAarHUTHOTO HOJIA, chila Amnepa, cuia JlopeHna,
MHIYKTHBHOCTh KATyIIKH, DHEPIHs DJICKTPHYECKOTO M MArHUTHOTO IIOJICH, MEepHOJX M YacToTa KoyeOaHWi B
KosebaTenbHOM KOHTYPE, 3apsi/l ¥ CHjla TOKa B POLIECCE TAPMOHUYECKUX SIEKTPOMAarHUTHBIX KoJieOaHui, POKyCHOE
paccTOosIHNE W ONITHYECKasl CUJIa JIMH3BL, TP ONMCAHUH MPABHIBHO TPAKTOBATh (GM3MIECKUI CMBICT HCIOJIB3yEeMBIX
BEJINYMH, X 0003HAUEHMS W €IMHHMIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (M3HYECKYIO BEIHUIHHY C
JIpYTUMH BEIUYHHAMU;

OIMCHIBATh M3YYCHHBbIC KBAHTOBBIC SBJICHHS U MPOLECCHI, UCTIONB3YS (U3UUECKUE BETUUMHBI: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, YHEPTHs M HUMITYJIbC (OTOHA, TIEPHOJ IOIypaclaja,
SHEPTHS CBS3M aTOMHBIX SEp, IPH OIMCAaHUH NPABHIBHO TPAKTOBATH (PU3MUYECKUIT CMBICIT UCIIOTb3YEMBIX BEJTMUHUH,
X 00O3HAYCHUS W EAMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE JAaHHYIO (PU3MYECKYIO BEIMUYUHY C JPYTHMH
BEJINYMHAMH, BBIYNCIISATH 3HAYCHUE (PU3MUECKON BEITMINHBL;

aHAIN3UPOBATH PU3MIECKHUE TPOIIECCHI U SIBIICHUS, HCIIONIB3YS (pr3ndecKre 3aKOHbI M MPUHIMMBL: 3aK0H OMa,
3aKOHBI TIOCJIEIOBATENILHOTO M TapajuIeIbHOTO COENWHEHUsl TPOBOIHHUKOB, 3akoH JIxoyns—JleHma, 3akoH
3IIEKTPOMAarHUTHON WHIYKIIMHY, 32KOH MPSIMOJIMHEHHOTO PaCTIPOCTPAaHEHHUS CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI
NpeJIOMJICHHS CBETa, ypaBHEHHE DWHINTEeHHA 11t hoTordderTa, 3aKOH COXpAHEHUS YHEPTHHU, 3aKOH COXPAHCHUS
HMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO 3apsina, 3aKOH COXPaHEHHs MacCOBOTO 4YHMCIA, MOCTylaTel bopa,
3aKOH PaJMOaKTUBHOTO paclaja, MpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MareMaTHYeCKOe
BEIp@YKEHHE U yCIOBHA (TPaHUIIBI, 006JIaCTH) TPUMEHIUMOCTH;

OIIPE/ICIIATH HAIIPABJICHHE BEKTOPA HHIYKIIMK MarHUTHOTO TIOJISl IPOBOTHHUKA C TOKOM, CHIJIBI AMIIepa M CHJIbI
Jlopenna;

CTPOMTH H OIMCHIBATh N300pa’KCHNE, CO3[aBAEMOE TUNIOCKUM 3€pKaioM, TOHKOH JINH3011;

BBITIOJIHATh OKCIEPHMEHTHI 110 HCCIIEIOBAaHHIO (DU3MUYECKUX SIBICHHH W TPOIECCOB C HCIOJIb30BAaHHEM
NOpSMBIX W KOCBEHHBIX HM3MEPEHHWI: Tpu 3ToM (QOpMYyITHpOBaTh MpobJeMy/3ajlady W THUIOTE3y Y4eOHOTro
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHUs, MPOBOAUTH ONBIT U (HOPMYIHPOBATH
BBIBO/JIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHHsI PU3MUECKUX BEIINYMH, IIPH 3TOM BHIOUPATh ONTHMATBHBIN
croco0 M3MEpeHUs U UCTIONB30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH H3MEPEHUIA;

UCCIIE0BaTh 3aBUCHMOCTH (DM3MYECKUX BEIMYMH C HCIIOJIB30BAaHHEM NPSAMBIX H3MEPEHUI: HPH ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PMKCHPOBAThH PE3YNIBTATHl MOJTYYSHHON 3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BUJE
TabIuIL U TpaduKOB, JAeaTh BBIBOJIBI IO PE3YJbTaTaM HCCIICAOBAHHUS,

COOJFOIaTh MpaBuiia 0€30MacHOT0 TPY/1a IPH MPOBEICHUH CCIIE0BAHUI B paMKaX Y4eOHOT0 SKCIIEPUMEHTA,
y4eOHO-HCCIeIOBAaTENIbCKOW W MPOEKTHOM JAEATEIBHOCTH C HCIOJIB30BAHHEM HW3MEPHTENBHBIX YCTPOWCTB H
71a60pPaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THeIe 3a7aul C SIBHO 3a/IaHHON (M3MYECKOH MOJEINbI0, MCIOIb3Ys (DU3NYECKHEe 3aKOHBI H
NPUHIMUIIEL, Ha OCHOBE aHAIN3a yCIOBHS 33/1a41 BEIOMpPATh PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NUECKHE BETHINHBI
1 GpopMyIibl, HEOOXOIUMBIE IS €€ peleHH s, TPOBOANUTH PACUYETHI M OLIEHUBATH PEAIbHOCTD MOJTY4YEHHOTO 3HAYECHUS
(hM3UIECKON BEIMYNHEL,

pemaTh KadecTBEHHbIE 3alayd: BHICTPAMBaTh JIOTHYECKH HENPOTHBOPEUMBYIO IIETIOUKY pacCyKICHUH ¢
OTIOpOY Ha N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHHUS,;

WCTIONIB30BaTh MPH PEIICHUH yUeOHBIX 3aJla4 COBPEMEHHbIE MH(MOPMAIMOHHBIE TEXHOJIOTHH ISl TIOMCKa,
CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIUY U MPEJICTABIICHUS YIeOHON U HAYYHO-TIOMYJIIPHON HHPOPMAITUH, TIOTYYEHHOH
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOIyYaeMyto HHPOPMAIHIO;

OOBSICHATh TIPUHIIMTIBL JIEHCTBUS MAIMH, MPUOOPOB U TEXHUUYECKHX YCTPOMCTB, pa3uuaTh YCIOBHS HX
0€30I1acHOTr0 UCIIONIL30BAHMUS B IOBCETHEBHOM KHU3HMU;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B 00bSICHEHHE
MPOLIECCOB OKPY>KAIOIIEro MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;



WCTIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (PU3WKE B TIOBCEIHEBHOMN XKHU3HH JIJIsl oOecrieueHns: 0€30MacHOCTH
npu oOpalieHuy ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOHUCTBAMU, JIi COXPAHEHUsI 3I0POBbS U COOJIOICHUS HOPM
9KOJIOTHYECKOTO MTOBEICHUS B OKpY KaIOIIEeH cpelie;

paboTaTh B TpyNIE C BBHIIOJIHEHWEM pa3UYHBIX COLMAIBHBIX POJIeH, TUIaHUPOBaTh padOTy TPYMIIHI,
PaIMOHAIBHO pacTpenesITh 00s3aHHOCTH U TUIAHUPOBATH JNEATENFHOCTh B HECTAHAAPTHBIX CUTYAIHIX, aJI€KBATHO
OIICHUBATh BKJIAJ] KAXKIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMOM MPOOIEMEI.



TEMATUYECKOE IIVNIAHUPOBAHUE

10 KIIACC
KoauuyecTBO yacos
DJIeKTpOHHBIE (M (poBLIe)
Ne n/m HaumeHoBaHue pa3aesioB M TeM MPOTPaMMbI KoHTpoJibHbIE IIpakTHyeckue
Bcero o0pa3oBaTeJIbHbIE PeCypPChI
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYUYHOTI'O IIO3HAHU S
11 ®dusnka 1 METO ay4HOTO TT03Ha 2 bubmiorexa LIOK
' VISHI H METOART HAYHHOTO HOSHANIA https://m.edso00.ru/7f41bf72
HUroro mo paznemy 2
Paznen 2. MEXAHUKA
bubmunorexa LIOK
2.1 K
AHenMatiia > https://m.edsoo.ru/7f41bf72
bubnunoreka IJOK
2.2 7
Jluaninia https://m.edsoo.ru/7f41bf72
bub6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 https://m.eds0o.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
3.1 OcHo oJie 0 €THYECKOH Teo 9 1 bubmorexa LIOK
. HOBBI M KYIIIPHO-KHMHCTHUYCCKOU T )504%8
TeRYIp P https://m.edsoo.ru/7f41bf72
bu6nmoreka IJOK
3.2 10 1
OCHOBEI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsIHUS BelecTBa. PazoBble 5 Bbu6immoreka [IOK
' IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. 9JIEKTPOANHAMMUKA
b K
4.1 DJIeKTpOCTaTHKA 10 1 1 Homorexa LO

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



https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4

ITocTosiHHBIN 3neKkTpruecKuil ToK. Toku B

butmmoreka [IOK

42 Pa3IMYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Uroro no paznemy 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/e20b36e4

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DyekTpOoHHBIE (IM(POBDBIE)

Ne n/n KonTtpoJabHbIe IpakTuueckue
NporpaMMsl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThI
Pasznen 1. SJIEKTPOJJUHAMUKA
11 MarauTtHoe ToJie. DIeKTpoMarHuTHas 1 1 3 bubmmoreka [HOK
' HHIYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
91 MexaHn4ecKie U JIEKTPOMarHUTHBIC 9 1 bubmmoreka [HOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
bubmuorexa LIOK
2.2 M 1
C€XaHNYCCKHNE U SJICKTPOMATrHUTHBIC BOJIHBI 5 https://m_edsoo_ru/7f41c97c
butmmoreka [IOK
2.3 10 3
Orrritica https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 24

Paznen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATTEHOM TEOPUH 4 1 bubnuotexa [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITHKH 6 bubmorexa LOK
' eMe OBOH O https://m.edsoo.ru/7f41c97¢c
butmmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6 OK
4.3 AtoMmHOE s71pO 5 nomotexa 11

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



https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/f6a65a91
https://m.edsoo.ru/f6a65a91

Uroro no pazgeny 15
Pasznen S. JIEMEHTBI ACTPOHOMUMU U ACTPO®PU3UKHU
bub6 OK
51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 hgsz,I:I;I/?nTZI::iaS(I)_E).ru 17§41c97¢
HWroro mo paznemy 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubmuorexa LIOK
6.1 0606 4
OPIIAIOILEE HIOBTOPEHHC https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
PezepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/f6a65a91
https://m.edsoo.ru/f6a65a91

IHOYPOYHOE IIJNTAHUPOBAHMUE

10 KVIACC
N KoaunvecTBO yacos Jara DJleKTpOHHbIE N (POBLIE
, Tema ypoka Kontpoabusie  Ipakriueckue 06pazoBaTe/bHbIe
n/n Bcero U3y4YeHHS
padoTsI padoThI pecypcel

1 ®dusuka — Hayka o nmpupoje. Hayunsie 1 Bu6mmoreka [IOK
METO/IBI TIO3HAHHSI OKPY’KAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo Gu3uku B popMUpOBaHHH

2 COBpEMEHHOM i)aquoﬁ an)pll)"I/IHfI MHpa, B 1 bubmiorexa LIOK

. 7 https://m.edsoo.ru/ff0c33e6
MIPaKTHUECKOH AesTeNbHOCTH o ei
MexaHnunueckoe OBUKEHUE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 butmmoreka [IOK
nBxenus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NTPAMOJIMHENHOE JBUKEHUE 1 bubamorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bu6imoreka [IOK
JBU)KCHHUE https://m.edsoo.ru/ff0c372e

6 CBo0oHOE TaieHue. Y cKopeHue 1 bubmuoreka [IOK
CBOOOIHOTrO MageHus https://m.edsoo.ru/ff0c39cc

7 Kpusonuneitnoe neuxkenue. JBrkeHue 1 Bub6imoreka [IOK
MaTepHaJIbHON TOYKH 1O OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

o | Viepnuamme cuoron orcser, Topuach | 1 Brbmiorera LIOK

) https://m.edsoo.ru/ff0c3be8
3aKoH HproToHa
Macca tena. Cuna. HpI/IHL[IiI'H Bu6morexa LIOK
9 CyTiepro3uinu cuil. Bropoit 3akoH 1

HproToHa 1151 MaTepuaibHON TOYKU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpernii 3akon HeroToHa 1u1st

bubmmoreka [IOK

10 MaTepualbHbIX TOYECK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tarotenus. Cuia bubnunoreka [JOK
TsokecTu. I[lepBas KocMUYeCKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Temna https://m.edsoo.ru/f0c3e18
Cuna tpenns. Koapduuuent tpenus. Cuma
13 conpOTFI/)IBneHH;I Hpql)/lq)I[BLI[/I)KCHI/II/II) Tella B bubmmorexa LOK
https://m.edsoo0.ru/ff0c3f76
XKHUJIKOCTU HJIU rase
[locTynaTensHOE 1 BpaliaTeabHOE
14 JIBHOKCHUE a0COJIFOTHO TBEPMIOTO TEJa. bubmunorexa LIOK
MowmeHT cuibl. [1ne4o cunbl. Y cioBust https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOTO Tea
HNMiynbsc MaTepruanbHOU TOUKH, CUCTEMBI
15 MaTepUaIbHBIX ToueK. Mmynbe cuibl. bubanoreka [HOK
3aK0oH COXpaHEeHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHHE
Pa6ora u MmomHocTh cunbl. Kunerndeckas
16 SHEPTrHs MaTzII)HaIIBHOI/IW touku. Teopema 00 bubmmorexa LIOK
o https://m.edso0o.ru/ff0c4502
W3MEHEHUH KHHETHYECKON SHEprun
[HorenumansHas sueprus. [loTeHuuansHast
17 SHEprus ynpyro aeGopMupoBaHHON bu6mmotexa [IOK
npyxuHsl. [loTeHManbHas 3HEPrys Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMIIN
[NoreHnmanbHbIe M HENMOTEHITUATBLHBIE
critbl. CBsi3b paOOTHI HEMTOTEHIUATBHBIX
18 CHII C I/ISMCHCI:II/IGM MexaHquc]ioﬁ SHEPTUu bubamoreia LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ. 3aKOH COXPaHEeHHUs
MeXaHUUECKON SHEPrHH
19 JlaGopartopnas padora «MccnenoBanue

CBA3U pa60TBI CHJIbI C ©BMCHCHHUECM



https://m.edsoo.ru/ff0c3be8
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

MEXaHUYECKOH OHEPruu T€jia Ha MMPUMEpPe
PACTSAKCHUA PE3UHOBOIO KI'YTa»

20

Kontponbnas pabota o Teme
«Knnematuka. JlnHaMuKa. 3aKOHBI
COXPaHECHUS B MEXAHHUKE)

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

24

OCHOBHbI€E NOJIOKEHUSI MOJIEKYJISIPHO-
KHMHETHYECKOU Teopun. bpoyHOBCKOE
nerkenne. Jnddysus

XapakTep ABMKEHUS U B3aUMOACHCTBUS
YyacTHUI BeliecTBa. Mo/ienn CTpOeHus ra3oB
XKHUIKOCTEH U TBEPABIX T

Macca monekyn. KonnuecTBo BeliecTsa.
[TocTostaHas ABoraapo

TennoBoe paBHoBecue. TemnepaTypa u e€
n3mepenue. Illkana remneparyp Llenscust

b

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

WUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AObcoioTHas TeMIiepaTypa Kak Mepa
CpeJHEN KUHETUYECKOW SHEPTUU JBUKEHHUS
MOJIEKYJ. Y paBHEeHUE MeHeneena-
Kunaneiipona

3akoH JlanbToHa. ['a30BbIE 3aKOHBI
JlaGopartophas pabora «MccnenoBanue
3aBHCHMOCTH MEXIy ITapaMeTpamMu
COCTOSIHMSI pa3pe’KEHHOI0 Ta3ay
N3onponeccsl B neanbHOM rasze u ux
rpadudecKoe IpeIcTaBlIeHHe

BHyTpeHH:s 3HEprust TEpMOJUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHUSL.
KonunuecTBo TemnoTs! u padoTa.

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmmoreka [IOK
https://m.edsoo.ru/ffOc511e

bubamnoreka [HOK
https://m.edsoo.ru/ff0c570e

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BHyTpeHnH:s 3HEeprus 0JHOATOMHOTO
UAEaNBbHOIO Ia3a

31 Buas! Terionepenauun bubmorera HOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIUIOEMKOCTH BEIIECTBA.
32 K(I)[J'II/I‘IGCTBO TEIUIOTHI U T:imonepenaqe. bubmoreia LIOK
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN TTporiece
33 [lepBsIit 3aK0H TEPMOJTUHAMHKH U €70 bubmmoreka [HOK
NPUMEHECHHE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumMocTh mporieccoB B IpUpoIe. bubmmoreka [HOK
BTopoii 3aK0H TepMOJMHAMUKH https://m.edso0.ru/ff0c6230
35 [Tpunnun aevicreus u KII1J Termooit bubmunorexa LIOK
MaIIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/]
37 DKOoJIOTHYECKHUE MPOOIEMBI
TEIUIOIHEPTETUKU
38 O6o0maronmii ypok «MoseKyisipHast bu6imoreka [IOK
¢bu3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas pabota o Teme
39 «MoTnpexynﬂszﬂ ¢uzuka. OCHOBBI bubmoreica LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJINHAMUKI
40 [TapooOpa3oBanne 1 KOHAEHCAIIS. bu6mmotexa [IOK
VcnapeHue u KUeHne https://m.edsoo.ru/ff0c63b6
41 AOCONIIOTHAS] ¥ OTHOCHTEIbHAS BIAKHOCTh bu6mmoreka IJOK
Bo3ayxa. HacwimeHHsri map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue n
42 amop¢HbIe Tesla. AHU30TPOIHSI CBOHCTB bubmuoreka [IOK

KpHUCTAJIJIIOB. )KI/I,Z[KI/IC KpuUCTaJlJBbl.
COBpeMeHHBIe MaTcpualibl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43 [InaBnenue u kpuctammzanus. Y genbHas bubmmoreka [IOK
TerioTa masneHus. CyomuMarus https://m.edso00.ru/ff0c6708
butmuoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca https://m.eds00.ru/f0c6820
45 OneKTpu3anms Tell. DICKTPHISCKIH 3apsi. bubmoreka [{OK
JIBa BHa IICKTPHYCCKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
IIpoBoAHUKY, TUAICKTPUKHU U
46 anyH[I)[OBO,HHIfKI/I. 3aK(F))H COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsiia
47 Bzaumogpeiicteue 3apsaoB. 3akoH KymnoHa. bubmmoreka [HOK
ToueuHbIi AIEKTPUUCCKUI 3apsi]] https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTD 371€KTPUYECKOrO IOJIS.
48 Hpniunn cynepnosnulfn ANMEKTPUIECKIX bubmmorexa LIOK
. ; https://m.edsoo.ru/ff0c6df2
nosiel. JInHuM Hanps>KEHHOCTU
49 Pabota cuit anexTpocTaTH4ecKoro moJsi. bubanoreka [IOK
[MoTteniman. Pa3HOCTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
ITpoBOJHUKY ¥ AUDIEKTPUKH B
50 BHF;KTpi[)CTaTquI::KOM noljw. bubnmorexa LIOK
https://m.edsoo.ru/ff0c7018
JudnexTpuyeckast IpOHUIIAEMOCTh
51 Onextpoémkocts. KoHnencarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TIOCKOT0 KOHAEHCATOpa. bubnmnoreka [HOK
DHeprus 3apspKeHHOTo KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopartopnas pabora "H3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHuMn necTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOITMPOBAJILHOT'O
54 ammapara, CTpyHHOTO TIpHHTEpa.

DIeKTpocTaTHUeCcKas 3ammuTa. 3a3eMiIcHUe
3NIEKTPONPUOOPOB



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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55

DIEeKTPUUYECKUHN TOK, YCIOBHUSI €TO
cymectBoBanud. [loctosuusrit Tok. Cuna
toka. Hampspxenue. ConporuBiieHne. 3aK0H
Oma j1s yyacTka 1enu

56

[MTocnenoBatenbHOE, MapaJUICIBHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «3yuenue
CMEMIAHHOTO COEAMHEHHS PE3UCTOPOBY

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOIIHOCTB 31EKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenuna

3axon OMa st TOTHOH (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenne 31C ucTouHrKa TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHUS)

05

bubmunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnmoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

60

PesepBHblii ypok. KonTposbHas padoTa 1mo
TeMe "DneKkTpoauHaMuKka" /
Bcepoccuiickas mpoBepouHas pabora

O6o0mmaromuii ypok «IeKTPOTUHAMUKAY /
Bcepoccuiickas mpoBepouHast paborta

butmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHas MPOBOANMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTH CONPOTUBIIEHUS
METAIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOANMOCTh

62

63

OnekTpuyeckuil Tk B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

[onynpoBogHKKH, HX COOCTBEHHAs U
MpUMecCHas IpoBoIuMocTh. CBoOMCTBA P—
n-nepexoxa. [lomynpoBogHUKOBBIE
MIPUOOPEI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

OneKTpuyecKuil TOK B pacTBOpax u

64 pacmiaBax 3JIeKTPOIUTOB. 1 Bu6mmoreka LIOK
DJIEKTPOIUTHYECKAS TUCCOHALIHS. https://m.edsoo.ru/ff0c82ba
OnexTponus3
DNeKTpUIEeCKui TS)K B rasax. ) Bu6mmorexa LIOK

65 CaMOCTOSITENNbHBIA U HECAMOCTOS TETbHBIH 1

https://m.edsoo.ru/ff0c84ae
pa3psa. Monuus. [lnazma

o BHeKinec;iz erH60peH : yZT;;i)ﬁ:TBaaH . Bu6morexa LIOK
HUX IT THY IIPUMCHCHUC. BH

P P papii https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacHOCTH
KonTponbHas pabora o teme
«QnexTpocraTika. [locTosHHBIN Bu6mmoreka [IOK

67 N 1
AIEKTPHUUYECKUI TOK. TOKH B Pa3IHUYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

68 Pezepsuslii ypok. O000maromui ypox no 1 bu6imoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBIe HU(POBBIE

Ne Jara
w/n Tema Ypoka Beero KOHTpOJ‘IbHBIe IIpakTHyeckue wydenus 05pa30BaTeﬂbele
padoThI padoThI pecypchbl

[TocTostHHBIE MarHUTHI U UX

1 B3anMoOJielicTBHE. MarHuTHOE IT0JIE. 1 bu6nmoreka IJOK
BekTop MarHuTHOW HHAYKIMHA. JINHUN https://m.edsoo.ru/ff0c9778
MarHUTHOUM MHIYKIIUU
MarauTHoe 1oJje MPOBOJAHUKA C TOKOM.

2 OmnsIT Opcrena. BsanoieﬁCTBne 1 bubamorera LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubnunoreka [IOK
MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISl HA TPOBOJHUK

4 c TokoM. Cuna Amnepa. Jlabopatopras 1 1 Bbubnuorexa LIOK
pabora «VccienoBanue IeHCTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOT'O MarHnTa Ha PaMKy C TOKOM»

efCTBHE MarHUTHOTO TTOJIS Ha
5 nﬂBHmymy}oca 3apshKeHHyIo yacTully. Cua 1 bubamorera LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenna
DnekTpoMaruuTHast UHAyKius. [1oTok

6 BEKTOpa MarHUTHOW nHAYKUIuu. DJ(C 1
MHAYKIHW. 3aKOH 3JICKTPOMarHuTHOU
nHayknun Oapazest

7 Jlaboparophas padora «lccnenopanue 1 1 bubnuoreka [IOK
SIBIICHUS 3JICKTPOMArHUTHOW UHITYKITUI https://m.edsoo.ru/ff0cal50
WNuaykTuBHOCTD. SIBIICHUE CAMOWHTYKITHH.

8 OJIC caMOMHIYKITHH. DHEPTUS 1 Bubnunoreka [IOK

MarHUTHOTO TIOJIS KaTyIIKHA C TOKOM.
DIEeKTPOMArHUTHOE TIOJIE

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150
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10

11

TexHnuyeckue ycTpoiicTBa U UX
MIPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHII,
HWHIYKIMOHHAS I1€4b

O6o06maromnuii ypok «MarHuTHOE ToJIe.
DJeKTpOMarHuTHAS HHAYKLUS

KonTponbHas pabora mo teme «MarHuTHoe
rosie. DIEKTPOMArHUTHASI UHTYKITHSD)

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcab82

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYECKHE KOJIeOaHusI.
l'apmonrnyeckue konebanus. Y paBHEHNE
rapMOHHYECKUX KoJebanwuii. [IpeBpaieHue
SHEepPTrUuu

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

14

JlaboparopHas padora «VccnenoBanue
3aBUCHMOCTH TIEPHUO/Ia MaJIbIX KOJIeOaHui
I'pys3a Ha HUTH OT JJIMHBI HUTHU U MaCChI
rpysa»

KonebarenpHbiit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaH s B
u/iealIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHW4eCKHUMHU H
3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

bubmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna Tomcona. 3aK0H COXpaHECHUS
SHEPTrUY B UJCALHOM KOJIeOaTeIbHOM
KOHTYpe

[IpencraBnenne o 3aTyXaroNmux
KoJeOaHusX. BeIHYXIeHHBIE
MeXxaHu4Yeckue konebanus. PesoHaHc.
BI)IHY)K)ICHHI)IC OJICKTPOMArHUTHLIC
KoJeOaHus

bubmmoreka IIOK
https://m.edsoo.ru/ff0ch9c4

Bu6mmoreka IJOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
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[lepemennsIif Tok. CHHYCOUAJIbHBIN
MIepEMEHHBIN TOK. MOIIHOCTh

17 MIEPEMEHHOTO TOKAa. AMIUIATYTHOE U bubamorera LIOK
- https://m.edsoo.ru/ffOcbd34
JeiicTByIONIee 3HAUCHHE CHIIBI TOKA U
HaNpsDKEHUS
18 Tpanchopmarop. [Ipon3BoacTBo, nepemada
U IOTpeOIICHNE IEKTPUUYECKON SHEPrun
YCTpoHCTBO U MPAKTUUECKOE IPUMEHEHUE
19 AJIEKTPUUECKOT0 3BOHKA, TeHEpaTopa bubnunoreka [IOK
MEPEMEHHOTO TOKa, JINHUHI https://m.edsoo.ru/ff0cc324
ANIeKTponepenayd
JKOJIOTHYECKUE PUCKU TIPU ITPOU3BOJICTBE
20 anekTposHepruu. Kynsrypa
WCIIOJBb30BaHUS HJICKTPOIHEPTHU B
OBCEIHEBHOMN KU3HU
MexaHn4yecKre BOJHBI, yCIOBUS
21 pacnpoctpanenus. [lepron. CkopocTs Bbubnuorexa LIOK
pacmipoCTpaHeHUs U JJTHHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[Nonepeynslie U TPOJONBHBIC BOTHEI
29 3Byk. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa. Bubnuoreka [IOK
Beicora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTpOMarHUTHBIE BOJIHBI, UX CBOUCTBA U
23 CKOp;fTB. [kana 3eKTPOMarHUTHBIX bubamorexca LIOK
https://m.edsoo.ru/ffOccfe
BOJIH
24 [IpuHIMIIEI pagUOCBA3U U TEIEBUICHHS.
PasButHe cpencts cBs3u. Pagnonokanus
Konrtponbnas padora «Konebanus n Bbubmuorexa LIOK
25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
HpHMOJII/IHej/IHOC pacnpOCTpaIieHne CBETa B BuGmorexa LIOK
26 OJTHOPOJTHOM cpefie. TOUYEUHBIN HCTOYHUK

cBeTta. JIyu cBera

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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Otpaxenue cBeTa. 3aKOHbI OTPaXKECHUSA

27 cseta. [locTpoeHne n300pakeHuit B bubamoreta LIOK
https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 OTp;)a)KeHI/Ie. [IpenensHbIl yron n};ﬁoro bubamoreta LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHUS
29 JlaboparopHnas pabora «M3mepeHmne bubmmoreka [JOK
MOKa3aTeJsIsl IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzer. [loctpoenne n300paxeHwii B
30 JIUH3E. CDopM}I?na TOHKOMU JII;IHSI)I. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 Jlaboparopnas pabora «VccnenoBanme
CBOWCTB M300payKeHU B TMH3AX)
Hucniepcus cBera. CI0XKHBINA COCTaB
32 Oenoro cBera. I[per. JlaboparopHas pabora
«HabnroeHue qucrepcun CBETay
33 WnTepdepennus ceera. Judpakums ceera. Bbubnuorexa LIOK
JubpakipoHHas perérka https://m.edsoo.ru/ff0ced22
34 [ToniepeyHOCTH CBETOBBIX BOJIH. Bubmuorexa [JOK
IMonsipu3arus cBeta https://m.edsoo.ru/ffOcf02e
35 Onrtuveckue npruOOPHI U yCTPOICcTBA U
yCI0BUS MX 0€30MacHOro MPUMEHEHHUS
['paHULIBI IPUMEHHUMOCTH KITAaCCHYECKOU
36 MI;X&HEKI/I. %OCTyﬂaTIﬂ CTeHATbHON bubamorewa LIOK
https://m.edsoo.ru/ffOcf862
TEOPUH OTHOCUTEIHLHOCTH
OTHOCHUTENFHOCTh OTHOBPEMEHHOCTH.
37 3ameieHne BpeMeHi u cI:ncpameHHe brbmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JJIMHBI
DHeprus U UMITYJIbC peHHTHBHCTCIfOPI BuGmorexa [IOK
38 gacTunbl. CBA3b Macchl ¢ SJHEPrHEn U

MMITYyJIECOM. DHEPTHS TIOKOSI

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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39 Konrtponbnas padora «Ontuka. OCHOBBI Bubnuorexa LHOK
CIICIHATBbHON TEOPUU OTHOCHTEILHOCTIY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bubmuorexa LJOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE B HccaenoBanne Gotodddexra. bubmmoreka [JOK
Omnertel A. T'. CronetoBa https://m.edsoo.ru/ffOcffc4
3akons!l poro3ddexra. YpaBHeHHE
42 BﬁHHJTegHa zmq;){(bq)OTo:aQ)(geKTa. «Kpacnas Bubmiorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanumay dporodddexra
43 Hasnenue ceera. OneiThl I1. H. JleOenena. Bu6nuoreka IJOK
XuMuueckoe IeHCcTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAaKTUYECKOE
44 MIpUMEHEHHUE: (OTOIIEMEHT, OTONATIHK,
COJIHEYHas Oarapesi, CBETOIHO/
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubmuoreka IIOK
KBaHTOBOM OTITHKHI https://m.edsoo.ru/ff0d0302
Mopnens aroma TomcoHa. ONBITHI
46 Pesi[pcpopz{a 0 PACCESTHUIO O-YaCTHII. bubamorerca LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas moaens aroma
bubmuoreka LIOK
4 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
Uznydenue n norsomenue GOTOHOB NPH
48 nepz;:oz[e aToma ¢ OZ-:-IOFO y(f)OBHH 3He§mn bubmorexa LIOK
~ https://m.edsoo.ru/ff0d0afa
Ha Jpyroi. Bujel criektpos
BonnoBrele cBoiicTBa yacThil. BoyHEI e
Bpoitnsa. KopnyckynsipHo-BOJIHOBOH Bbubmuorexa LIOK
49
nyannsM. CIIOHTaHHOE ¥ BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4eHHUE
OTKpBITHE pagMOaKTUBHOCTH. OTIBITHI BuGmorexa [OK
50 Pesepdopna mo onpeneneHuio cocraBa

PaaOaAKTUBHOI'O U3JIYUCHUA

https://m.edsoo.ru/ff0d0fd2
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51

52

53

CgoiicTBa anna-, 6era-, ramMmma-
u3aydeHus. BiavsHue paqnoakTHBHOCTH Ha
JKMBBIE OPTaHU3MBI

OTKpBITHE MPOTOHA ¥ HEUTpOHA. M30TOTIBI.
Annda-pacnaa. DIEKTPOHHBIN U
MTO3UTPOHHKIH OeTa-pacnan. ['amma-
M3ITyYCHUE

DHeprus CBsI3U HYKJIOHOB B sizipe. SaepHbie
peakumu. AnepHsiii peaktop. [IpoGiemsl,
MIEPCIIEKTHUBBI, 3KOJIOTHYECKUE ACTIEKTHI
SIIEPHOM SHEPIETUKU

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1162

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

54

55

56

DneMeHTapHbIe YacTUIlbl. OTKPBITHE
Mo3uTpoHa. MeToap! HaOI0IeHUS U
PETUCTpPALUU AIEMEHTAPHBIX YACTHII.
Kpyrasiit cron «®yHnaMmeHTalbHbIE
B3aMMOecTBUA. ENMWHCTBO (hm3nyecKon
KapTUHBI MUPa»

OTanel pa3BUTUA aCTPOHOMUH.
ITpuknagHoe 1 MUPOBO33PEHUECKOE
3HauYeHHEe aCTPOHOMUH. By 3BE€31HOTO
HeOa. Co3Be3us, IpKKUe 3BE31bI, IJIAHETHI,
ux BuauMoe aBuxkeHue. ConHeuHas
cucrema

Conure. CoiHeyHast akTUBHOCTb.
Wcrounnk >aeprun CotHIA U 3BE31

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH.
3BE3/1bI IVIABHOM MOCIIEI0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHBIE MTPEICTABIECHHUS O
MPOUCXOXKIECHNH U dBotoru CoHIIAa U
3BE3]
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58

Mneunsiii [TyTe — Hama ["anakTuka.
[Tonoxxenune u nuxenne ConHua B
lanaktuke. ['anaktuku. YEpHbIe ABIPHI B
sIpax TajJakTUK

59

60

61

Bcenennas. Pazoeranue ranaktuk. Teopus
Bounbiioro B3peiBa. PenukroBoe
n3nyyeHue. MeraranakTuka

Hepemennsie npobiaeMbl aCTpOHOMUN

KonTponbHas pabora «neMeHTH
ACTPOHOMUH U acTPOPUIUKID

62

Oo6o06matomuit ypok. Ponb Gusuku u
ACTPOHOMUU B 3KOHOMHUYECKOH,
TEXHOJIOTHUYECKOM, COIUaIbHON U
ATUYECKOH chepax ACsITeILHOCTH YeIOBEKa

63

Oo6o06marommii ypok. Posib u MecTo
(hM3UKH 1 aCTPOHOMHH B COBPEMEHHON
Hay4HOU KapTUHE MUDPA

64

65

Oo6o06maromuii ypok. Posb pusuueckoit
TeOpuH B OPMUPOBAHKH TIPEICTABICHUI O
bu3rYeCKOii KapTHHE MUpa

O6o0mmatomumii ypok. Mecto gpusnueckoi
KapTHUHBI MUpa B O0IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUI O IPUPOE

66

PesepBHbIi ypok. MarHuTHoe 1oiie.
OneKTpoMarHuTHas HWHIYKIHS

67

68

PesepBubIif ypok. Ontrka. OCHOBEI
CIENUATBHOW TEOPUH OTHOCUTEIBHOCTH
Pesepnsrii ypok. KanroBas ¢puzuka.
DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKU

bubmuoreka IIOK
https://m.edsoo.ru/ff0d1784
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJILHOM ITPOT'PAMMEBI (10 kaace)

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061ero 00pa3oBaHus

10.1

10.2

JleMOHCTpHpOBaTh Ha TpPUMeEpPax POJb U MECTO (QU3UKU B (HOPMHUPOBAHUHU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKU U

TEXHOJIOTUM, B IPAKTUUYECKOU JIEITEIHbHOCTH JIIOACH

YuuTbIBaTh TpPAHUIBI MPUMEHEHUS W3YYEHHBIX (DU3WYECKHUX MOJeNeit:
MaTepuaabHas TOYKa, HHEpIUAIbHAS CUCTeMa 0TCUYETa, a0CONIIOTHO TBEPIOL
TEJI0, UACATLHBIN T'a3; MOACIIA CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TE,

TOYEYHBIN IEKTPHUUESCKHIA 3aps]] — IPH PEIICHUH (PU3MUECKHX 3a/1a4

10.3

10.4

10.5

Pacnio3naBathb Qusnueckue sBIeHUs (IPOLIECCH) U OOBICHSTH HX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH CTPOCHUS
BelIECTBA W OJJIEKTPOJMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOEe JIBW)KEHHE, CBOOOJHOE MaJeHHE Tel, IBWKEHHE II0
OKPY>KHOCTH, WHEpIHs, B3auMOJAeHCTBUE Ted;, Iuddy3us, OpOyHOBCKOE
JBIDKCHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX Tel, H3MEHEHHe 00bhEMa Tel
IIpM HarpeBaHuu (OXJAXJIEHHHU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIHS, IUTABJICHNE, KPUCTAITN3AIHS, KHIICHHE, BIAXKHOCTh BO3yXa,
MIOBBIIICHNE JABJICHHS ra3a IPU €ro HarpeBaHUH B 3aKPBITOM COCYE, CBS3b
MEXIy IapaMeTpaMH COCTOSIHUS T'a3a B H30Ipoleccax; MEeKTPU3aLus Tel,

B3aHMOZ[efICTBPI6 3apaa0B

OnwuceiBaTh MEXaHUYECKOE JIBHKEHUE, HCIIONb3Ysl (U3NYEeCKHe BEIINUNHBL:
KOOPJAMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJla,
AMILYJIbC ~ T€Jla, KHHETHYECKas DOHEprus, IIOTCHIUAIbHASL 3HEprus,
MexaHuuecKas paboTa, MeXaHH4YecKasi MOIIIHOCTh; TIPY OITUCAHWUH TIPABUIILHO
TPaKTOBaTh (PU3NIECKUN CMBICI HCIIOIb3YEMBIX BEJINUNH, UX 0003HAUCHHS U
eIMHUIIBI, HaXOAWUTh (OPMYIBI, CBS3bIBAIONINE JaHHYIO (HU3HYECKYIO

BCJINYHNHY C APYTUMHU BECIIMUUMHAMU

OnuceiBaTh M3y4YEHHBIE TEIUIOBbIE CBOWCTBA TEN W TEIUIOBBIE SIBICHUS,
WCTIONB3Ys PU3NYECKUEe BETMUUHBI: JaBIICHUE T'a3a, TeMIepaTypa, CpeIHss
KUHETUYeCKas JHEprus Xa0TUYECKOI 0 JBUKECHUS MOJIEKYL,
CPEAHEKBAAPATUYHASL  CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEIIOTHI,
BHYTpEHHsISI dHEprusi, padora rasza, Ko3((QUIUEHT MOJE3HOTO IEHCTBUS
TETUIOBOTO JIBUTATEJS;, IPH ONTHUCAHNUU TPABUIIBHO TPAKTOBATh (HU3NUECKHIA
CMBICJI MCIIONIBb3YEMBIX BEIMYUH, UX 0003HAUEHHUS U €OUHHIbI, HAXOIUTh
(OopMyIIBI, CBSI3BIBAIONIUE JAHHYIO (DU3HUYECKYIO BEIMYUHY C JIPYTHMH

BCINMYMHaAM




10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

OnuceiBaTh  HM3YYCHHBIC  DIICKTPUYECKHE  CBOWCTBA  BEIIECTBA U
JNEKTPUIECKHE SIBICHUS (TIPOIECCHI), UCMONB3Ys (PU3NUECKUE BEITHMIUHBL:
ANICKTPUYCCKUIA 3apsijl, DJNCKTPUYECKOE II0JIe, HANpPsHKEHHOCTh  IIOJIA,
MOTEHIINAN, PA3HOCTh MOTCHIIAJIOB; IPH OMUCAHWYU NPAaBUIILHO TPAKTOBAThH
(hM3UYECKUT CMBICIT UCTIONB3YEMbIX BETUYMH, UX 0003HAUCHUS U CAMHUIIBL,
YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (H3MUYCCKYIO BEIHUYUHY C

APpyruMu BEJIMIYNHAMHU

AHAJIM3UPOBATH (DM3UYECKUE MPOIECCHl M SBICHHUSI, UCTIONB3Ys (PU3UUCCKUE
3aKOHBI M TIPUHITUIIBL: 3aKOH BceMupHoro TsroteHws, |, |l m Il 3akoHEI
HrloToHa, 3aKOH COXpaHEHUS MEXaHUYECKON SHEPTHH, 3aKOH COXPaHCHUS
UMITYJIbCa, TPUHIMII ~CYNEPHO3UIUM  CHJI, TPHHIUI PaBHOMPABHS
WHEPIUATbHBIX CHCTEM OTCUYETa; MOJCKYISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHMSI BEIIECTBA, Ta30BBIC 3aKOHBI, CBsI3b CPEIHEH KHHETHYCCKOH
SHEPTUU TETUIOBOTO JBHXKCHUS MOJICKYJ C aOCONIOTHOM TeMIepaTypoii,
MIEPBBIN 3aKOH TEPMOIMHAMMKH; 3aKOH COXPaHCHHUSI DJICKTPHUUECKOTO 3apsia,
3akoH KyIoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTeMaTHUeCKOe  BBIpAXEHHWE W YCJIOBHs  (TpaHUIBl,  00JacTH)

MPUMEHHUMOCTH

OOBSCHATP OCHOBHBIE NPUHLMIIBI JEHCTBUS MallMH, NOPHOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3nuuaTh  yCIOBHS HMX  0€30MacHOro

HCIIOJIb30BAaHUS B IIOBCETHEBHOM KU3HU

BEHIMONHATE AKCHEPUMEHTHI M0 HWCCIENOBAHUIO (PU3HYECKHUX SBICHUN H
MPOIIECCOB C UCTIOJIL30BAHNEM TMPSIMBIX M KOCBEHHBIX N3MEPEHUH; TIPH 3TOM
hopmynmupoBaTs ipobieMy (3a7ady) U THIIOTE3y Y9eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOIUTH OIBIT U

(hopMynHpOBaTh BEIBOABI

OCYIIICCTBJISITB IMPAMBIC U KOCBEHHBIC U3MECPCHUA (1)H31/I‘I€CKI/IX BCJIMYMH, IIpAU
O9TOM BLI6I/IpaTI> ONTUMAJILHBEIA  CIIOCO0 HU3MCPCHUA U HUCIHOJb30BaThb

HU3BCCTHBIC METOAbI OLICHKHU HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

UccnenoBath 3aBUCHMOCTH  MeXAy (U3WYECKUMH BEJIMYHMHAMH C
WCIMONb30BAHUEM TMPSIMBIX H3MEPEHUN; MpPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (UKCHUPOBAaTh  pe3yJbTaThl  IMOJYYEHHOH  3aBUCHUMOCTHU
(hM3nyecKuX BENMUYMH B BUIE TAaONHUIl W TPaduKOB, NIENaTh BHIBOJBI IO

pe3yiibTaTaM UCCICIOBAHUA

CoOuronath TpaBmiia 0€30MacHOTO TPyAa MPH MPOBEIACHUH UCCIIETOBAHNHN B
pamMKax y4eOHOTr0 SKCIEpUMEHTa, y4eOHO-UCCIIeI0BATELCKON U IPOSKTHON
JEATCIbHOCTH C  KCIOJb30BAaHUEM  H3MEPHUTEIbHBIX  YCTPOWCTB U
J1a00PaTOPHOTO 00OPYIOBAHUS

Pemarp pacu€THble 3a7auu C SBHO 33JaHHON (QHU3UYECKON MOJEIbIO,
HCIIOJIB3YA (bmnqecmzle 3aKOHbI U NIPUHIUITBI; HA OCHOBE aHaliu3a YCJIOBUA

3aga4uu BLI6I/IpaTI> (1)I/I3I/I‘-ICCKYIO MOAECIb, BEIACIATH (1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI 1




10.14

10.15

10.16

10.17

q)OpMyJ'ILI, H€O6XO,I[I/IMBIC JJIsL eé peuicHusA, MPOBOAUTH paC‘{éTBI U OLICHUBAThb

PCaJIbHOCTD IMOJYYEHHOT'O 3HAUYCHUA (bHSPI‘ICCKOﬁ BCIIMYHUHBI

Pemats Ka4CCTBCHHBIC 3aJa4uun. BBICTpauBaTh JIOTHYCCKH
HEMPOTHUBOPCUYUBYIO LCIIOYKY paCCY)KILeHI/Iﬁ C OHOpOﬁ Ha HW3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/ISI/I‘-ICCI(I/IC SABJICHUA

Ucnonms3oBaTh  Tpu  pemieHWH  y4eOHBIX — 3a7ad  COBpEMEHHBIE
WHPOPMALIMOHHBIE ~ TEXHOJIIOTHM Ui TOWUCKA,  CTPYKTYPUPOBAHHUA,
WHTEpPIIpEeTallid M TMpEeACTaBIeHWS YIeOHOW ¥ HAYYHO-TIOMYJISIPHOM
nHPOPMALIUK, TONYYECHHOW W3 pa3IMYHBIX MCTOYHMKOB; KPUTHYECKU

AHAJIM3UPOBATH MOTyJaEMYI0 HH(OPMAITHIO

[IpuBoaUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE

TEXHUKHU U TEXHOJOTUH

Hcnonb30BaTh TeOpETHYECKHE 3HAHUS 1O (U3HMKE B MOBCEIHEBHOW JKU3HU
Ui obecrieueHnss 0€30MacHOCTH TpW  OOpalleHWH ¢ TMpHOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsSi COXPAHECHUS 30POBbS M COOIIOACHHMS

HOPM 3KOJIOTUYECKOTO MOBEICHHMSI B OKPY>KAOIIeH cpese

10.18

PaGoraTe B rpynme ¢ BBIIOJHEHHEM PAa3JIMYHBIX COLMANBHBIX DOJIEH,
IUTAHUPOBATh PadOTy I'PYMIIbI, PAllMOHAIBHO PaclpenessiTh 00I3aHHOCTH U
[JIAHUPOBATh JEATEIBbHOCTh B HECTAaHJAPTHBIX CUTYalMsX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXIOIO0 M3 YYACTHUKOB TPYNNBl B pELICHHE

paccMaTpuBaeMoii MPoOIeMbl

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA (10 kiacc)

Kon

pasaenaa

Kon nposepsiemoro

IIpoBepsieMbIe 3JIeMEHTBI COIEPKAHUS

JJIEMEHTA

OU3UKA U METOABI HAYUHOI'O ITIO3HAHUA

®usuka — Hayka o npupoxe. HayuHele meTOnbl
11 [IO3HAHHUS OKPY’KaroILEro MHpa. Pons
9KCIIEPUMEHTa M TEOPHH B IpOLEcce MO3HaHUA

NPUPOABL. DKCIIEPUMEHT B (PHU3HKE

MogenupoBanue  QU3MYECKUX  SBICHUH U
npoueccoB. Hayunsle rumotessl. Pusmdeckue
3aKOHBl M TEOpUH. [ paHWIBl TPUMEHHMOCTH
1.2 ¢u3nUecKux 3aKOHOB. [IPUHIMI COOTBETCTBHSL.
Pore m wMecro ¢usukn B (HOpMHUPOBAHUH
COBPEMEHHOW Hay4yHOM KapTHHBl MHpa, B

HpaKTH‘leCKOﬁ JACATCIIBHOCTH J'IIO}ICIZ

MEXAHUKA




2.1

KMHEMATUKA

211

MexaHndeckoe JIBHIKCHHE. OTHOCHUTEITEHOCTh
MEXAaHUYCCKOI0O JIBHIXCHMUA. Cucrema otcuéra.

Tpaexropus

2.1.2

2.1.3

[lepememienne, CKOpoCcTh (CpemHSSI CKOPOCTb,
MT'HOBEHHAas CKOPOCTB) u YCKOpEHHE
MaTepUualbHONM TOYKH, WX TPOEKIMH Ha OCH
cuctembl koopauHat. Clio)keHue NepeMeieHni 1

CIIO’KEHUE CKOopocTen

PaBHOMepHOE " PaBHOYCKOpEHHOE
MPSMOJIMHEMHOE JIBIDKEHUE. I'paduku
3aBUCUMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHHUS,
IIyTU U INEPEMEIIECHHUS] MAaTEPUAIBHONW TOYKH OT

BpPEMEHH

214

CBo0OoHOE TIajieHue. Y CKOpEeHUE CBOOOTHOTO

MageHus

2.15

216

2.1.7

KpuBonuneitnoe  nBMXeHUe. PaBHOMEpHOE
JBIDKEHHE MaTepUabHON TOYKH 110 OKPYXHOCTH.
YrioBas CKOpOCTh, THHEHHAsI CKOpOCcTh. Ilepuon

1 yactoTa. L{eHTpocTpeMuTeIbHOE YyCKOPEHUE

TexHudeckue ycTpoUCTBa: CIIUAOMETP, ABIXKCHHE

CHapsAA0B, LICITHBIC U pPEMCHHBIC IIEPEAAYN

[IpakTiueckue paboTel. M3mMepeHrne MrHOBEHHOU
ckopocTH. MccnenoBaHne COOTHOLICHHS MEXIY
My TAMH, PO ACHHBIMH TEJIOM 3a
MOCIIE0BATENILHBIE paBHBIE MIPOMEXKYTKH
BPEMEHHM IIPH DPABHOYCKOPEHHOM JIBHJKEHUHM C
HayaJlbHOU CKOPOCTHIO, paBHOH Hymto. M3ydeHue
JIBUOKEHUA IIapUKa B BA3KOH ®KUJIKOCTH. M3yueHue

JBWXCHUA TCJIA, 6pOHIeHHOFO TOPHU30HTAJILHO

2.2

221

JIMHAMUKA

IIpuanun otHOcuTensHOCTH ['amwies. Ilepsslit
3akoH Hpiorona. HMHepuuanbHbIE  CHCTEMBI

oTcuéTa

2.2.2

2.2.3

Macca tena. Cuna. [IpuHIMT Cyneprno3uIiy CUi
Bropoit 3akoH HeloToHa a1 MarepuaabHON
TOYKHW B MHEpIHanpHOU cucteme orcuéra (MCO).

Tpetuii 3akoH HeroTOHA 17151 MaTepUaibHBIX TOUYEK




2.3

224

3akoH BCCMHPHOT'O TATOTCHHA. Cuna TSOKCCTH.

ITepBas kocMHu4ecKast CKopocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenms. Cyxoe Ttpenue. Cuia TpeHUs
CKOJIB)KEHUS U cujia TpeHus nmokos. Koaddumment
Tperus. Cuiia CONPOTHBICHUS TIPHU JIBHKCHHH

TCJIa B XKUIKOCTH MJIHU ra3c

2.2.7

HOCTyrIaTeJ'IBHOG U BpamaTcjibHOC IBUXXCHHUC

a0COITIOTHO TBEPIOTO T

2.2.8

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalICHUS.
[Tneuo cuibl. YcioBusi paBHOBECHS TBEPAOTO TeJla
B UCO

2.2.9

TexHuueckue YCTpOKCTBA: MOALIUITHUKH,

JABMKCHUE NCKYCCTBEHHBIX CITYTHUKOB

2.2.10

231

2.3.2

2.3.3
2.34

[IpakTiueckne paboTel. V3ydeHwe ABMKEHUS
Opycka 1o HaKJIOHHOW TIIOCKOCTH IO JeiCTBHEM
HECKOJbKMX cui. MccinenoBaHue 3aBHCHMOCTH
CHJI YIPYTOCTH, BO3HUKAIOLIHX B JeQOPMUPYEMOit
NpY>KWHE U PE3HHOBOM 00paslie, OT BETHYMHBI HX
nedopMarum. HUccnenopanue YCIIOBHIA
paBHOBecHs TBEPAOIO TeNa, MMEIOIIETO OCh
BpalIeHNs

3AKOHbI COXPAHEHU B MEXAHUKE

HMHYJ'ILC MaTepHaJ'ILHOﬁ TOYKH, CHUCTCMBI
MaTepUuaIbHbIX TOYCK. I/IMHyJ'IBC CHIJIBI )51

HN3MCHCHUC UMITYJIbCa TEIa

3akoH coxpanenus ummynsca B MCO. PeakTnBHOE

JIBUJKEHUE
Pabora criisl

MOIIHOCTE CHIIBI

2.35

Kunetnueckas SHEpPrus MaTepI/IaHBHOﬁ TOYKH.

TeopeMa 0 KMHETHYECKOM OHECPruu

2.3.6

[lorenumanbhnass  sHeprus.  I[loreHumanbHas
SHEPrusi ynpyro AeGpOpMUPOBAHHOW NPY>KUHBI.
[NorenunanbHas SHEPIHUs Tena  BOMU3M

MTOBEPXHOCTH 3eMIIH




HOTCHHI/IaJ'IBHLIG 1 HCIOTCHIUAJIBHBIC CHIIBI.

CBs3b pa6OTI>I HCMMOTCHIAJIBHBIX CHII C

231 U3MCHECHHEM MEXaHUYECKOH OSHEPrHU CHUCTEMBI
Tel. 3aKOH COXPaHEHHs] MEXaHUUECKOW SHEPIHU
2.3.8 Ynpyrue v Heynpyrue CTONKHOBEHHUS
239 TexHuYecKre yCTpOMCTBA: JBWKCHHE pPAaKeT,
o BOZOMET, KOTIEp, PYKUHHBII THCTOJET
[IpakTudyeckue  paboTbl.  M3ydeHue  CBs3H
2310 CKOpOCTEHl  Tem Tmpu  HEYNpyroM  yjape.

HccaenoBanue cBsI3u pa6OTBI CHJIbI C ©BMCHCHHUEM

MEXaHUYECKON PHEPTUH Tella

MOJIEKYJISIPHASA ©U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

3.14

3.15

OcHoBHBIE ITOJIOXKEHMS MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. BpoyHOBCKOE ABUKEHUE.
Hubdysus. XapakTep JBUKCHUS u

B3aMMOJIECHCTBHS YaCTHUI] BEllleCTBa

Mopenu cTpoeHHUs ra3oB, KUIKOCTEH U TBEPABIX
TeN U OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJENEH

Macca  momekyn.  KommuecTtBo — BeriecTsa.
[TocTostaHas ABoramapo

TemnoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [lkana remnepatyp Llenscus
Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJ'[GKy.HS[pHO-KPIHGTH‘IGCKOfI TCOpUU NACATTbHOT'O

rasa

3.1.6

AOcomnroTHasi TemrepaTypa Kak Mepa CpeaHei
KUHETUYECKOU OHEPTHUU TCIUIOBOTO JBUKCHUA

yactull raza. llIxana remnepatyp KenbBuna

3.1.7

VYpasuenne Knanelipona — MenneneeBa. 3akoH

HanpToHa

3.1.8

3.1.9

I"a30BEIC 3aKOHEL. I/I30HpOI_ICCCI)I B NACAJIbHOM Ia3c
C IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA:

n30TepMa, H30X0pa, n300apa

TexHUYECKHE yCTPOWCTBA: TEPMOMETP, OapoMeTp




3.1.10

[Ipaktnueckue pabotel. M3mepeHme Macchl
BO3lyXa B KiaccHOHM KomHare. MccnenosaHue
3aBUCHUMOCTH MEXAY MapaMeTpaMH COCTOSHUS

pa3peKeHHOro rasa

3.2

OCHOBbBI TEPMOJIMHAMUKHA

3.21

TepMO}:[I/IHaMI/I‘{eCKaH CUCTEMA. BHYTpCHHHH
OHEPrus TepMOHHHaMHHCCKOﬁ CHUCTCMBI n

CcrIoco0bI €€ N3MEHEHUS

3.2.2

KommuectBo Temnotsl m paborta. BHyTpeHHss

OHEPrus OJHOATOMHOTI'O UACAJIBHOI'O Ia3a

3.2.3

3.24

Buner  temmomepenmadyn:  TEIIONPOBOIHOCTD,
KOHBEKIIWSA, W3NMydeHHne. 1erroéMKOCTh Tena.
VYnenpHast TemI0éMKOCTH BelecTBa. Pacuér

KOJMYECTBA TCIJIOTHI IIPU TEILJIOIICpEaAUC

IlepBbIil 3akOH TepMoauHaMuKHu. llpuMmenenue
HIEPBOTrO 3aKOHa TEPMOJUHAMUKH K
uzomnponeccaM. ['paduueckas HHTEpHpeTaLHs

paboTs Taza

3.25

TemnmoBble  MamuHbl.  [IpuHOUIBL  IEWCTBUSA
TerIoBbIX MamuH. [IpeoOpasoBaHus ’HEprHU B
TEIIOBbIX MamuHax. Koaddumment mnonesHoro
nevicteust (manee — KIIJI) TeminoBod MarivHbL
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon TepMmoauHamuku. HeoOparumocThb
[IPOLIECCOB B INpupoje. TeruioBble ABUTaTENu.

DKOJIOTHYECKHE HpO6J’IeMLI TCIUVIOOHCPI CTUKHN

3.2.7

TexHuueckue YCTpOMICTBA: JBUI'aTellb
BHYTPEHHETO CropaHusi, OBITOBOH XOJIOAWIBHUK,

KOHIHIIIOHEP

3.2.8

[IpakTnueckue paboTel. M3Mmepenne ypenbHOU

TEINIOEMKOCTH

3.3

AI'PETATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

331

[MapooOpazoBanue u KoHjaeHcalys. Mcnapenue u
KHATICHHEe. YJIeNlbHasl TEeIuioTa NapooOpa3oBaHHMSL.

3aBHCHUMOCTb TCMIICPATYpPbI KUIICHUA OT AAaBJICHUA

3.3.2

AOcomoTHass U OTHOCHUTCJIbHAsA  BJIA)XHOCTb

Bo31yxa. HackleHHslil nap




3.3.3

TBéproe teno. Kpucrammmueckue u amopgHbIe
Teda. AHU30TPONHS  CBOMCTB  KPHUCTAJJIOB.

Kunxune xpucramrsl. CoBpeMEHHBIE MaTepHAITBI

3.34

IInaBneHue nu KpucCTajuiM3anus. yI[eJ'II)HaSI

TeruioTa rmaBinenus. CyOonmManus

3.3.5

VpaBHEHHE TEIIOBOroO Oaanca

3.3.6

Texuuueckue YCTpOﬁCTBai TUTPOMETP nu
MCUXpPOMETP, KaJIOpUMETP, TCXHOJIOTHUHN
IMOJYy4YE€HHUd COBPEMEHHBIX MaTepuajioB, B TOM

YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOT'UH

3.3.7

[IpaxkTnueckue paboTel. M3MepeHHe BIIaKHOCTH

BO3IyXa

OJIEKTPOINHAMUKA

4.1

4.2

OJIEKTPOCTATHUKA

411

OnekTpuzalys Ten. OieKTpudeckuil 3apsn. [lBa

BUJIa SJICKTPUYCCKUX 3apsa0B

41.2
413
41.4

[IpoBoAHUKH, AUDIEKTPUKH U TTOIYIPOBOJIHUKH
3aKOH COXPAHEHUS DIIEKTPHUECKOTO 3apsiaa

B3aumopeiictBue 3apsaoB. 3akoH Kynona

415

4.1.6

4.1.7

4.1.8

DIIEKTPUYECKOE noJie. Hanpsxénnoctsb
anexTprdeckoro nond. [IpuHnun cynepnosuuuu.

JIlnaun HaHpH)KéHHOCTI/I SJICKTPHUYCCKOT'O IMOJIA

Pabora CHUII QJICKTPOCTAaTUICCKOT' O ITOJIA.

ITorennuan. PasHOCTH NOTEHIINAIOB

ITpOBOJHMKH W JUBJICKTPUKH B TOCTOSHHOM
AIIEKTPUIECKOM noJe. Juanexrpuueckas
MIPOHUIIAEMOCTh

DIEeKTPOEMKOCTb. Konnencarop.
DONeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa.

DHeprus 3apsHKeHHOT0 KOHZeHcaTopa

419

4.1.10

TexHn4eckue yCTpoiicTBa: 3IEKTPOCKOTL,
JNIEKTPOMETP,  DIEKTpPOCTaTHYecKas  3alfuTa,
3a3eMJICHHE  3JIEKTPOIPHUOOPOB, KOHAEHCATOP,
KCEpOKC, CTPYHHBII IPpUHTEP

[IpakTnueckue paboTHI. N3mepenue

BHCKTpOéMKOCTI/I KOHJACHCATOpa

[IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUHBIX CPEJAX




421

Vcnosus CyIICCTBOBAHUSA IIOCTOSHHOI'O
SJICKTPUYCCKOI'0 TOKa. HUcrounuku toka. Cuia

TOKa. [IoCTOSTHHBIN TOK

422

Hampsixenue. 3akon OMa a1 ydacTka 1enu

4.2.3

ONEeKTpUYEeCKOe  COMPOTUBJIECHHE. Y IEIbHOE

COIIPOTHUBJICHUEC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TGHBHOC, napauiCiibHOC, CMCIIAaHHOC

COCIMHCHUC ITPOBOJHUKOB

4.2.5

Pabora anexrpuueckoro Toka. 3akoH J[xoyms —

Jlenna

4.2.6

4.2.7

MOIIHOCTH 3JIEKTPUIECKOTO TOKa

anektponBmkymias cuna (mamee — OJJC) m
BHYTpPEHHEE COIPOTHBIICHHE HMCTOYHHKA TOKA.
3akon Owma I mTONHOM  (3aMKHYTOM)

anekTpuueckoi nenu. KopoTkoe 3aMblkaHue

4.2.8

429

4.2.10

4211

4.2.12

4.2.13

DIIeKTPOHHAS! MPOBOJAUMOCTE TBEPIBIX METAILIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS METAUIOB  OT

Temrneparypsl. CBEpXIpOBOIUMOCTb

OnekTpuyeckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITY4YKOB

[MonynpoBogurku. CoOCTBEHHass M HpUMECHast
MPOBOJUMOCTD HOIYNPOBOAHUKOB. CBoOMCTBa P-N

nepexojia. [1onynpoBoIHUKOBBIE IPUOOPHI

QHGKTpI/I‘IeCKI/II\;I TOK B QJICKTPOJIUTAX.

DIEKTPOIUTUYECKAS TUCCOIMAIIHSI. DIEKTPOITH3

DIeKTpUYECKUM TOK B razax. CaMOCTOSTENbHBIN U
HECAaMOCTOSITEJIbHBIN paspsia. PaznuuHble THITBI

CaMoCTOATeNIbHOTO pa3psaaa. Monnus. [lnazma

TexHuueckue YCTpOMICTBA: aMIIEpMETD,
BOJIBTMETP, peocrar, HACTOYHHUKHU TOKa,
3JIEKTPOHArPEeBATEIIbHbIE pudopBI,
AIIEKTPOOCBETUTENIbHBIE TPHUOOPBI, TEPMOMETP
CONPOTHUBIICHMS], BAKYYMHBIN TUOJ, TEPMUCTOPHI U
(OTOpPE3UCTOPBI,  MONYIPOBOJHUKOBLIA  JIHOJI,

TraJlJbBaHHUKa

4.2.14

[IpakTiueckne pabotel. M3ydeHme cMmemaHHOTO

COCJIMHEHUSI PE3UCTOPOB.




Usmepenne OJIC wuctoyHMka TOKa M €rO
BHYTpPEHHEro  comnpoTuBieHus. HabOmogenue

AIIEKTPOJIN3a

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (11 kaace)

Kon
MPOBEPSIEMOT0
pe3yabTaTa

111

IIpoBepsieMble NpeAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrpaMMbI CpeHero 0011ero 00pa3oBaHusi

JleMoHCTpHpOBaTh Ha TIPUMEPAx POIb U MeCTO (HU3UKU B (OPMUPOBAHIH
COBpPEMEHHOM HAyYHOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTHM, B NPAKTUYECKOH NEATEIBHOCTU JIIOAEH, LIETOCTHOCTh U

€AMHCTBO (PU3NUECKON KApTHHBI MUPa

11.2

Y4uuTpIBaTh TpaHUIBl TPUMEHEHHsSI HW3YyYCHHBIX (U3MYECKUX MOJCIei:
TOYEYHBIN DIIEKTPUYECKHUN 3apsii, AOepHas MOJAEIb aToMa, HyKIOHHas

MOJIENIb aTOMHOTO siIpa MPH PELICHUH (PU3NIECKUX 3a71a4

11.3

PacnioznaBatb ¢usnueckue ssBieHus (Ipouecchl) U 00BSICHATH UX HA OCHOBE
3aKOHOB OJIEKTPOJMHAMHUKM M KBAaHTOBOM (DM3MKH: 3JIEKTpUUYECKas
MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCHCTBHS
TOKa, B3aMMOJIEHCTBHE MAarHUTOB, DIICKTPOMArHUTHAS HHAYKIINS, IeHCTBHE
MarHUTHOTO TIOJSl HA TMPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIC KoJeOaHus u BOJIHBI, PSMOJIMHEHOE
pacrpocTpaHeHUe CBeTa, OTPaXKCHHE, TMpeJoMIIeHHe, HWHTepdepeHIus,
Judpakus 1 MONspU3anus CBETa, JUCIEPCHs CBETa, (POTOIIEKTPUISCKHI
addexr (poroaddekr), cBeTOBOE AaBlICHUE, BOBHUKHOBCHHUE JIMHEUYATOTrO
CIIeKTpa  aToMa  BOAOPOJA,  ©CTECTBEHHas W HCKYCCTBEHHAs

PaINOaKTUBHOCTD

114

OnuceiBaTh HN3YUYCHHBIC CBOMCTBA BCIIECTBA (BHCKTI)I/I‘-IGCKI/IG, MarHuTHBIC,
ONTUYCCKUE, DIICKTPUYECKYIO) TMPOBOJUMOCTh Pa3IUYHBIX Cpel) U
JIIEKTPOMArHUTHBIE  SIBIEHWS  (IPOILIECCHI), HCIONB3Ysl  (QHU3MUYECKHe
BEJIMYMHBIL: SICKTPUICCKUN 3aps/l, CHIIa TOKA, JICKTPUIESCKOE HATPSHKEHUE,
ANEKTPUYECKOE COMPOTUBIEHUE, pa3HOCTh moTeHImanoB, JJIC, pabdota
TOKa, WHIYKIUS MAarHUTHOTO TIoiis, cwia Awmrmepa, cwia JlopeHma,
HHAYKTUBHOCTb KAaTYIIKHW, DOHEPTHUA SJICKTPUYCCKOTO U MarHuTHOI'O HOHeﬁ,
MIEPHUOJ ¥ YacTOTa KoJieOaHuil B KoJaeOaTeIbHOM KOHTYpE, 3aps/] ¥ CHJIa TOKa
B IIpoliecce TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KoyieOaHui, (okycHoe
paccTossHUE W ONTHYECKas CHUja JUH3BL, TP OMUCAHHH NPABUIHHO
TPaAKTOBATh QJHSHLICCKHI;‘I CMBICJT UCITIOJIB3YEMBIX BEJIMYHH, UX 0003HaUeHHUSA
W eIUHUIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO

BCJIIMYUHY C APYTUMU BEIIMYMHAMU




11.5

OnuceiBaTh U3Y4YCHHBIC KBAHTOBBIC SIBICHHS W MPOLECCH, HCIOJb3YS
(bHU3UIECKHE BETUYNHBI: CKOPOCTD 3JIEKTPOMATHUTHBIX BOJIH, ITHHA BOJTHBI
M YacToTa CBETa, JHEPrUs W UMIYJIbC (DOTOHA, MEPHO] TOJypaciaja,
DHEPTHUs CBSI3W AaTOMHBIX Sep; NMPU OMHUCAHWH TMPABHIBHO TPaKTOBATh
(U3UYECKHUII CMBICT HCIIOJIB3YEMBIX BEJIMYMH, HX O0003HAUCHUS U
eIMHUIIBI;, yKa3bIBaTh ()OPMYIBI, CBS3BIBAIONINE MAaHHYIO (HU3HUECKYIO
BEIIMYNHY C JIPYTUMHU BEIMYWHAMH, BBIUUCIATH 3HaUeHHE (PH3NIECKOM

BCJIMYMHBI

11.6

AHanm3upoBaTh (hU3NUECKHE MTPOLIECCHI U SBICHHS, UCTIONB3Ys (pr3nueckue
3aKOHBl W MNPUHOUNB: 3ak0oH OMa, 3aKOHBI [OCJIENOBATENFHOIO U
HapaJuleNIbHOTO COSAMHEHUSI IPOBOAHUKOB, 3aKoH J[koyins — JleHna, 3aKoH
HNIEKTPOMArHUTHOW MHIYKIMH, 3aKOH MPSMOIMHEHHOTO PAacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAXKECHHUS CBETA, 3aKOHBI MPEJIOMIICHHSI CBETA, YpaBHEHHE
OiiHmrTeiiHa a1 GorodddexTa, 3aKoH coxXpaHEHHs] DJHEPTHH, 3aKOH
COXPaHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs EKTPUIECKOT0 3apsiia, 3aKOH
COXpaHEHUs] MAaCCOBOT'O YHCIIA, MOCTyNIaThl bopa, 3aK0H paJnoakTHBHOTO
pacmaja; mpu 3TOM pa3nyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIpaKEHWE ©  yCIOBUS  (TpaHHIBI, 0OJIacTH)

MMPUMEHUMOCTH

11.7

11.8

OnpenensTh HampaBieHHE BEKTOpa WHIYKIMHA MarHUTHOTO  TOJIS
MIPOBOJHMKA C TOKOM, CHJIbI AmIiepa 1 cuiibl Jlopena
CtpouTh M ONHCHIBaTh H300pa)K€HUE, CO3/1aBaeMOE IUIOCKUM 3€pKajloM,

TOHKOM JIMH30H

11.9

BBINONTHATS 9KCHEPUMEHTHI 10 HCCIICNOBAaHHIO (DU3MUYECKUX SBICHUHA WU
MPOIIECCOB C UCTIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH; IPU 3TOM
dhopMynupoBaTh mpodiieMy (3a7ady) U THIIOTe3y y4eOHOTO SKCIIEPHMEHTA,
cOoOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pY0BaHMsI, TIPOBOIUTH OIIBIT

1 (GOPMYJIUPOBATH BHIBOJIBI

11.10

11.11

Ocy1miecTBIIATh NPSMbIE U KOCBEHHBIE MU3MEPEHHS (PU3NUECKUX BEITUUMH;
NpU STOM BHIOMpATh ONTHUMAIBHBIA CITOCOO M3MEpEeHHs] M HCIOJIb30BaTh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpeHJHOCTCﬁ I/ISMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (DU3WYECKUX BEJIMYUMH C HCIOJIB30BAHHEM
NPSMBIX U3MEPEHUIT; IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (pUKCHpOBaTh
pe3yIbTaThl TMOJNyYEeHHOM 3aBUCHMOCTH (DM3MYECKMX BEIWYMH B BUAE

Ta6J'II/IH n I‘paq)I/IKOB, ACJIaThb BBIBOAKI 110 PE3yJIbTaTaM UCCIICAOBAHUA

11.12

11.13

CobunrofaTh npasuiia 0€30MacHOr0 Tpy/a P MPOBEASHUN UCCIISIOBAaHU I
B paMKax yd4eOHOTO OKCHEPHMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON W
HpoeKTHOﬁ JACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTCIIBHBIX yCTpOﬁCTB

1 J1abopaTopHOro 000pyAOBaHUs

Pemate paC‘léTHLIe 3agadyd C SABHO BaHaHHOfI (bHBHHCCKOfI MOACIIbIO,

HCIIOJIb3Ys (1)I/ISI/ILIGCKI/IG 3aKOHbI U IIPUHIUIIBI; HA OCHOBE aHaIn3a yCJIOBUSA




3aJ]a4u¥ BBIOUPATh (PU3NUECKYIO MOJICIb, BELACIATh (DU3MUSCKUE BETUIUHEI
n (opMmynbl, HEOOXOmWMBIE IS €€ pelIeHUs, MPOBOIUTH PACUYETHI U

OIICHUBATH PCAIbHOCTD MOJIYYCHHOT'O 3HAYCHUS q)HSquCKOﬁ BCIINYMHBI

11.14

Pemats KayeCTBEHHBIE 3a/1a4u: BBICTpauBaTh JIOTHYECKU
HETPOTUBOPEUYUBYIO LEMNOYKY PACCY)KICHHH C ONOpOil Ha W3y4YCHHBIE

3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘{CCKI/IG SIBJICHUS

11.15

Hcnonp3oBaTh  MpU  pelIeHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
WH(POPMAITMOHHBIE  TEXHOJOTHH JUIA TIOWCKA, CTPYKTYpHUPOBaHUS,
UHTEPIPETAllMd W TPEACTABICHUS YYCOHOW ©W HAYYHO-TIOMYJISIPHOMN
WH(GOpPMAIUH, TIONIyYEHHOW U3 PAa3IWYHBIX HMCTOYHUKOB; KPHUTHUECKH

AHAJIM3UPOBATH MMOJIYyYaCMYTO I/IH(bOpMaI_II/IIO

11.16

OOBSICHATh TMPHHUUIBI ACWCTBHS MAIIUH, NPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pasziauyaTh YCIOBHS MX O€30MAaCHOTO HCIOJIB30BAHUS B

MOBCEIHEBHOM XU3HU

11.17

[TpuBOIUTH IPUMEPHI BKIIaAA POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HAayKd, B OOBSCHEHUE IPOLECCOB OKPYXKAIOIIEr0 MHpa, B

Pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

11.19

Hcnonp30BaTh TeOpEeTHUECKHE 3HAHHUS IO (HU3HMKE B TIOBCETHEBHOMN KHU3HU
UIst  oOecriedeHUs] OE30MACHOCTH TpH oOOpamieHnd ¢ mpubopamMu U
TEXHUYECKUMH YCTPOWCTBAMU, AJISI COXPAHEHHUS 3[I0POBbS U COOIOJICHUS

HOPM 5KOJIOTHUYECKOT'0 TIOBEJICHHS B OKPYXAIOLIeH cpese

PaGoTtate B Tpymnme C BBIOJHEHWEM pA3IHYHBIX COLHUAIBHBIX POJIEH,
TUIAHUPOBATH pabOTy TPYIIIBI, PAIIHOHAILHO PACTIPEeNsaTh O0S3aHHOCTH U
IUIAHUPOBATh JIEATEIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, AaJCKBATHO
OLIEHMBAaTh BKJAJ KaKIOTO M3 YYaCTHMKOB TPYNIBI B  pEIICHHE

paccmarpuBaeMoii mpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHMA (11 kiacce)

Kon
pa3aena

4

Koanposepsiemoro 3jiemeHTa

IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

OJIEKTPOAVMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 3JIEKTPOMATI'HUTHAS MHAYKIWA

43.1

IlocTosiHHBIC MAarHuThbI. B3aHMOHCI>iCTBPIC

IIOCTOAHHBIX MaroHuToOB

43.2

433

434

435

MarautHoe mnosie.  Bektop — MarHatHOU
nHaykuuy. [punnun cynepnozuuuu. JInHum
MarHuTHOM uHAyKIuu. Kaptuna nuHui
MarHUTHOM MHIYKIMH TIONA TOCTOSIHHBIX

Mar"guToB

MarsuTHOEe 10JIE IPOBOAHMKA C TOKOM.
KapTI/IHa JIMHUM  TI0JIS JJIAHHOTO I[pAMOI0O
MPOBOJIHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHMKA, KAaTymKH C TOKOM. OmbIT
Opcrena. BzaummoneiicTBUE NPOBOJHUKOB C
TOKOM

Cuta AMniepa, e€ MOIyJib U HalpaBlICHUE
Cuna JlopeHua, e€ MOAyJdb M HampaBlCHUE.
JBuxeHue 3apsLKEHHON YaCTHULBI B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuibl

Jlopenua

4.3.6
4.3.7

4.3.8

439

SIBnenHue >MeKTpOMarHuTHON MHIYKITUN
IToTok BekTOpa MarHUTHON MHAYKLIUH

OJC wmHIyknuu. 3aKOH 3JIEKTPOMArHUTHON
nHaykaun @apanes

Buxpesoe osnektpuueckoe mone.  JOJC
WHIYKIMA B TPOBOJHHUKE, JBIKYIIEMCS
MOCTYNaTeIbHO B OJHOPOJHOM MAarHUTHOM

IoJIC

4.3.10

4311

4.3.12
4.3.13

IIpaBuno Jlenna

I/IH,Z[YKTI/IBHOCTL. SIBneHune CaMOUHAYKIHH.

2J1C caMOUHITyKITNN
DHeprus MarHUTHOTO TIOJISt KATYIIKU C TOKOM

QHCKTpOMaI‘ HHUTHOC I10JIC




Texunyeckue YCTpOfICTBaI TIOCTOSHHBIC

MAarHuThbl, 3JICKTPOMArHUThI, SJICKTPOABUTATCIIb,

4314 YCKOPHTENH 3NEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [eYb
[IpaxTrueckue paboTHIL. Wzyuenne
MArHUTHOTO TIOJISI  KATyIIKA C  TOKOM.
4.3.15 UccnenoBanue JEUCTBUSA ITOCTOSTHHOT'O

MarovuTa Ha paMKy C TOKOM. HccnegoBanue

SIBJIICHUSA SHGKTpOMaFHI/ITHOfI WHAYKIIUA

5.1

KOJIEBAHMA 11 BOJIHBI

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHI A

511

KonebarenpHas cCUCTEeMa. CBoboHBIE
koneOanms. [apmoHmueckme  KojeOaHUS.
Ilepuwon, wuwacrora, ammuryga #u  Qasa

Koaebannit

5.1.2

IIpyxvHHBIE  MadTHHK. MaTemaTu4ecKuil

MasiTHUK

5.1.3

YpaBHEHHE  TapMOHHMYECKUX  KOJIcOaHUH.
KunemaTtudeckoe U TUHAMUYECKOE OMUCAHUE

K0JIe0aTeIILHOrO JBHKCHUA

5.1.4

5.15

[IpeBparnieHne 3HEPTUU NPU TAPMOHUUCCKHX
koneOaHusaX. CBsi3p aMIUIUTYIBI KoJeOaHWit
WUCXOJMHOW  BEIUYMHBI €  aMIUTUTYJIaMH

KoyieOaHuil e€ CKOPOCTH M yCKOPEHUS

KonebarenbHbiit KOHTYD. CBoOo1HBIE
AIIEKTPOMArHUTHBIE KoJieOaHHUs B HIcaIbHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHWYECKHMH W DJIEKTPOMAarHUTHBIMHU

konebanusamu. @opmyrna TomcoHa

516

3aKoH COXpaHCHHA ODHCPruu B HACAJTIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

5138

BeiHy)XIeHHBIE MEXaHWYeCKHue KoyeOaHusl.
Pe3onanc. Pe3onanchas KpHBasl.
BrinyxneHHble 3JIEKTPOMAarHUTHBIE

KoJIeOaHUs.

IlepemeHHBIH TOK. CuHyconaanbHbIl

[IEPEMEHHBIN TOK.




MO]J_IHOCTL MEPEMCHHOI'O TOKA. AMHJ'II/ITy,Z[HOC

5.1.9 U JEeUCTBYIOLIEE 3HAUCHUE CUJIBI TOKA U
HaATPSDKEHUS
Tpancdopmatop. [IpousBoncTeo, nepeaaya u
MmoTpedIeHNne  DIEKTPUYECKOW  JHEPTuu.
DKOJIOTHYECKHE PHUCKH TPHU TPOU3BOJICTBE
>110 3JIEKTPUYECKOMN SHEPIuH. Kynbtypa
WCTIOJIb30BaHMUS ANEKTPOIHEPTUU B
HOBCEIHEBHOM XU3HU
TexHuueckue  ycTpoiicTBa:  ceiicMorpad,
51.11 ANEKTPUUECKUI 3BOHOK, JIMHUT
JNEeKTporepenay
[Mpaktuueckue  pabotel.  MccnemoBanue
3aBHCHMOCTH TE€pHOAAa MaiblX KoJjeOaHui
£ 110 rpy3a Ha HATHU OT JUIMHBI HUTH B MacChI Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B LIENU U3
OCIeA0BaTEIBHO COEIUHEHHBIX

KOHJIEHCaTOopa, KaTyIIKHU U pe3ucTopa

5.2

MEXAHUYECKUE U1 9JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHuueckue BOJTHBI, yCIIOBUS
pacnpocTpaHeHHUs. [epuon. CkopocTb
>21 pacmpocTpaHeHMss M JUIMHA  BOJIHBL
[Tonepeunslie U NPOAOIbHBIE BOTHbI
###Par### Warepdepernmms u  nudpaxius
222 MEXaHUYECKUX BOJH
3Byk. CkopocTh 3ByKa. ['pOMKOCTB 3ByKa.
>2:3 Bricora ToHa. TemOp 3ByKa
ONeKTpOMarHuTHbIE BOJIHBI. VYcnosus
W3ITy4eHUS 3JIEKTPOMArHUTHBIX BOJIH.
>24 B3anmnast opuenTtauus BekTopoB E, B u v B
AIIEKTPOMAarHUTHOH BOJIHE B BAKyyMe
CpoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MPEIIOMIICHHE, IOJIIpU3aIus,
225 mudpakiusi,  uHTepdepenius.  CkopocTh
3IIEKTPOMArHUTHBIX BOJIH
[kana JJIEKTPOMATHUTHBIX BOJTH.
5.2.6 [IpumeHeHne 5>IeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.3

5.2.7

HpI/IHL[I/IHLI paguocCBA3n WU TCICBUIACHUA.
Pa;monoxaunﬁ. BHCKTPOMS,I‘ HUTHOC

3arpsi3HEHHE OKPYKAFOIIEH CpeIbl

5.2.8

5.3.1

5.3.2

5.3.3

534

5.3.5

5.3.6

5.3.7

5.3.8

TexHudeckue yCTpOMCTBA:  MYy3BIKAJbHEIC
WHCTPYMEHTHI, YIbTPa3BYKOBasi THArHOCTHKA
B TEeXHHKE u MeIHIINHE, panmap,
paaronpruEMHIIK, TEJIEBH30D, aHTEHHa,

tenedon, CBU-meun
OIITUKA

[IpsimonuHeitHOe pacnpocTpaHEeHHWE CBETa B
OAHOpPOAHOM cpene. JIyu cBeTa
OTpakeHHE cBeTa. 3aKOHBI OTPaKEHHUS CBETA.

INocTpoenvie n300pakeHMI B TIIOCKOM 3epKalie

[IpenomieHre cBeTa. 3aKOHBI OPETOMIICHUS CBETA.

AOGCOIOTHBIN TIOKa3aTelhb MPEIOMIICHUS

IlonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi

YT'OJI ITOJIHOTO BHYTPEHHETO OTPaXCHHUA

Hucnepcust cBera. CioxxHBI cocTaB 0enoro

cBera. L{ger

Cobupatone ¥  PacCEHBAIONIHE  JIMH3BL
Tonkas nmH3a. @DOKycHOEe paccTosHHE U
ONTHYECKasi CHiia TOHKOM JInH3bL. [TocTpoeHne
n300paxeHn B coOuparommx u
pacceuBaroIMx JHH3aX. Dopmyna TOHKOM

JIMH3BbI. YBGJ'II/I‘IGHI/IG, JaBacMoO¢C JIMH30H

Hpez[em,l NPUMCHHUMOCTH reOMeTpH‘IeCKOﬁ

OIITUKH

Wntepdepenust CBETa. KorepenTasie
HCTOYHUKH. VYcnosud HaOJIro1eHUS
MaKCHMYyMOB u MHUHUMYMOB B
WHTePQEPEHIIMOHHOW  KapTHHE OT  JABYX

CI/IH(1)3.3HI>IX KOIepCHTHBIX UCTOYHHUKOB

5.3.9

5.3.10

5311

Hudpakius ceeta. JAudpakinoHHas peméTka.
YcinoBue HaOMIOJCHHS TIaBHBIX MaKCHMYMOB
MY MAJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPAKIIUOHHYIO PEIIETKY

[Monspuzanus cBera

TexHu4yeckue  ycTpoiicTBa:  O4YKM, JIyIa,

(I)OToar[napaT, HpO@KL{HOHHBIﬁ arrapar,




MHKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHUKA,

IUPpaKIUOHHAsS PELIETKA, TOISPOHT

5.3.12

[MpakTuueckue paboThL. Uzmepenue
nmokasatenss npenomieHus.  MccnegoBanue
CBOMCTB M300pakeHuit B InH3ax. Habmonenune

JUCIICPCHUH CBETa

7.1

7.2

BJIEMEHTHI CHELIUAJIBHOM TEOPUH OTHOCUTEJILHOCTU

6.1

6.2

6.3

6.4

711

7.1.2

7.1.3

714
7.1.5

7.1.6

I'panunsl  MPUMEHMMOCTH — KJIACCHYECKOH
MEXaHHUKH. Ioctynater TEOpUHU
OTHOCUTENIBHOCTH: HMHBAapUAHTHOCTb MOJIYJIS
CKOpPOCTM CBE€Ta B BaKyyMe, IPHHIMUI

OTHOCUTEILHOCTA DUHINTENHA

OTHOCHUTENBHOCTh OJITHOBPEMEHHOCTH.
3ame]IeHHE BPEMEHHU U COKpallleHHEe IHHBI
DHeprus U UMITYJIbC CBOOOTHOW YaCTHUIIBI
CBsI3b Macchl C OHHEPrued U HUMIIYJIBCOM
CBOOOZHON  4YacTUIBl. ODHEPrus  IOKOS

CBOOOJIHOM YaCTHUI[bI

KBAHTOBAS ®13UKA
3JIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna IlmaHka cBsI3W 3HEPrUu
(oTOHA C ero 4acTOTOW. DHEPTusi U MMITYJIbC

¢dotoHa

OtkpbiTHe W uccrnepoBanue (ortorddexra.

OIBITE AT. Cronerosa. 3aKOoHEBI

doroaddekra

VYpaBHenune OiHIITeHHA A7 QoTOdIPPEKTa.

«Kpacnas rpanuna» gotosddexra
Hasnenue ceeta. Onbitel [1.H. JIeOenera
XuMHUecKoe JIeUCTBHE CBETa

TexHuueckue  ycTpoiicTBa:  (OTOIIIEMEHT,

(bOTOHaT‘{I/IK, COJITHCYHas 6aTape${, CBETOAMO

CTPOEHUE ATOMA

7.21

7.2.2

Mouens aroma Tomcona. OnwiTel Pesepdopaa
10 MCCIIEJOBAHUIO CTPOCHUS aTOMA.

HHaHCTapHaSI MOACIb aTOMa

Iloctynatel bopa. Mzny4yenune u noryiomeHue

(OTOHOB TpU MeEpexoAe aroMa C OFHOTO




YPOBHA SHEPruv Ha ).'prrOﬁ. BI/I,I[I:I CIICKTPOB.

CrnexTp ypoBHEH 3HEpPTUU aToMa BOJopoaa

7.2.3

BonnoBeie cBoiictBa uwactun. Boansl 1e
Bpoiinsa. KopnycKynsipHO-BOJIHOBOH Tyaiau3Mm.

Judpakxiust 31eKTPOHOB Ha KpHCTaIDIax

724

CroHTaHHOE H BBIHYXXJICHHOC M3JIy4YCHHUC.

Y CTporCcTBO M IPUHITUI paOOTHI JIazepa

7.2.5

TexHUYECKUE YCTPOWCTBA:  CHEKTPAIbHBIN
aHaau3 (CHEKTPOCKOIT), Jia3ep, KBAHTOBBIM

KOMITBIOTED

7.2.6

[IpaxTrueckue paboTEHL. Hab6mronenme

JIMHEMYaToro crekrpa

7.3

ATOMHOE PO

7.3.1

Metonsl  HaOJIOACHUS M PETUCTPALIUU

3JIEMEHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKphITHE PaliOaKTUBHOCTH. OnBITH
Pezepdpopma 1o  ompenmeneHuio  cocraBa
pannoakTuBHOTO M3mydeHus. CBoicTBa anbda-
, Oerta-, raMMa-Hu3Jy4eHHUSI. Bnusinue
pPannoaKTUBHOCTH Ha XKHUBBIE OPraHU3MBI

OTkpbITHE TPOTOHA W HeWTpoHa. HyknoHHas
Mozeib sapa ['eizenOepra — MiBanenko. 3apsij

sapa. MaccoBoe uunciio siapa. M30Tonsl

7.3.4

Annda-pacnap. DK TPOHHBIN u
MTO3UTPOHHBIH Oera-pacnaj. lNamma-

H3JIy4YCHHC. 3aKkoH paaAnoOaKTUBHOIO paciiaZia

7.3.5

DHeprus CBSI3W HYKJIOHOB B sifipe. SnepHble

cuitbl. JledexT mMaccol sapa

7.3.6

SAnepHble peakuuu. [lenenue u cunaTes suep

7.3.7

7.3.8

7.3.9

AnepHbiii peakrop. TepMosiaepHBIA CHHTE3.
[IpobiieMbl W TMEPCHEKTHBBI  SIIEPHOU
SHEPreTUKHU. DKOJIOTHYECKHE aCIIEKThI
SIIEPHOM SHEPTeTUKU

DIleMEHTapHbIE YaCTUIIBI. OTkpbITHE
MO3UTPOHA. dyHIaMeHTalbHbIE
B3aUMOJICUCTBHUS

TexHuveckue ycTpoiicTBa: JO3UMETp, KaMmepa

Bunbcona, siiepHbIl peakTop, aToMHast bomba




7.3.10

[Ipaktuueckue padboTsl. MccaenoBanue TpeKoB

gacTull (10 roTOBBIM (hoTorpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKHN

Bun 3Bé3mgHoro Heba. Co3Be3nus, spKHe

3Bé3I[I:I, IIAaHEThI, UX BUAUMOC JIBHKCHHC

Comueynast cucrema. [lma”HeTsl  3eMHOM
rpynmnel. [[1aHeThI-TUTaHTBl U UX CIYTHHUKH,
KapJIUKOBEIE IUTAHETHI. Mauiisle Tea

COJIHEYHON CHCTEMBI

8.3

Comnnrie, porochepa u armochepa. ConHeunas

AaKTHBHOCTb

8.4

Nctounuk sneprun ConHIA U 3BE31

8.5

3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBCTUMOCTD, paauyc, TeMIepartypa, Hnux
B3aUMOCBA3b.  JlMarpamMmma  «CHEKTpaJibHBIA
KJIacC — CBETHUMOCTbY». 3BE3Ibl  IJIABHOM
TIOCJIEI0BATENILHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» hini bt 3BE3 IJIaBHOH

TI0CJICA0BATCIIBHOCTH

8.6

8.7

###Par##BuyTpennee  cTpoeHne  3BE3L
CoBpeMeHHbIe IIPECTABICHUSA 0
NPOUCXOKACHNH U 3Bosory CoJHIA U 3BE3L.

DTallbl JKU3HU 3BE3]

Mineunsiit  Ilytp — Hama  TamakTuka.
CnupanbeHas CTPYKTypa lanakTuku,
pacnpeneneHue  3BE3A, Ta3a W IBUIN.
[Tomoxenue u nemwxenne Comria B ["anakTHke.
Ilnockast wu  cdepuyeckass  HOACHCTEMBI

I'anaktukn

8.8

Tunel ranakTUk. Pa,I[I/IOFaJ'IaKTI/IKI/I " KBa3apsnl.

YépHble AbIPHI B SAPax raJIakKTHK

8.9

Bcenennas. Pacmmpenne BceeneHHol. 3akoH
Xab6ma. Paszberanme ramaktmk. Bospact u
panuyc Bcenennoi, Teopusa bosbmoro
B3pbIBa. Mogens «ropsiuell  BceneHHOW».

PenukroBoe nznyueHue

8.10

Macmrabuas CTPYKTypa BcenenHoii.
Meraranaktuka. Hepeménnble mpoOreMbl

ACTPOHOMUHA
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