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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opraHm3amusax Poccwiickoit  denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMU IpeaMeTaMu. B Hell ompexpensiorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

e [IJIJaHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cosiepkanne yueoHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouosiorueit, gusmueckoil reorpadueii u acrpoHomueil. Mcrmons3oBaHHe W aKTHBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HayYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1 ypoBHS CpeHero o01ero o0pa3oBaHus MOJI0KEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanusi IpeAnoyiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CyKIeHHs MPoOIeM palliOHAILHOTO MPUPOAOIIONIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
busnueckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aIy YKCIEPUMEHTAIbHON NEATENbHOCTH oOyuatouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUECHHUYECKUX NPAKTUUYECKUX palboT. BeigeneHue B yka3aHHOM IepeyHe 1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNsSeTCs PELICHUIO pacu€THBIX U KadeCTBEHHBIX 3az1ad. [Ipu saTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCS 337a4U C SIBHO 3aJJaHHON (U3UYECKON MOJEIbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOrO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W IPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTO mporecca 0a30BBI ypOBEHb Kypca (U3WKA Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3HUKH TOIHKHO OBITH HEOOXO0MMOE JTad0opaTOpHOE 00OPYIOBAHKE IS BHITOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil /AJisl HMCCIEJOBAaHMS HM3y4yaeMbIX SIBJICHUI M IPOIIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacuére OJHOro KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMH LIENISIMU U3Y4YeHUsI GU3UKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e popmMHupoBaHUE UHTEpeca W CTPEMJIEHUS OOY4YaloIIMXCS K HAyYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

epa3BUTHE TPEACTABICHUH O HAyyHOM METO/A€ TO3HaHUS U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUS OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ popmHpoBaHUE YMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeJbCTB;

e hopMupoOBaHHE TNPEICTABICHUN O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



® [IpUOOpPETEHNE CUCTEMbI 3HAaHUI 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHsSIX, BKJIIOYAsi MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e hopMupOBaHNE YMEHUH NPUMEHATh TEOPETHYECKHE 3HAaHUA i1 OOBSICHEHUS
(Gu3nyeckux SBIEHUH B MNpUPOAE M IS NPUHATHS HPAKTUYECKUX PpEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOEHHE CIIOCOOOB pPEIICHUs Pa3IMUHbIX 3a/1a4 C IBHO 3aJJaHHOH (U3HUECKO MOJIeNbIO,
3ajjay, IMOJPa3yMEBAIOIIMX CAaMOCTOATEIBHOE CO3JaHue (U3MYECKO Mojenu,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

® [[OHUMaHHE (U3NYECKUX OCHOB U IPUHLUIOB JCHCTBUS TEXHMYECKHX YCTPOMCTB M
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIAZICHUE METOAAMU CaMOCTOATEIBHOTO IUIAHUPOBAHMUSA W TPOBEACHUS (DU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMaruHu,  ONpeleeHUs
JIOCTOBEPHOCTH IOJY4EHHOT'O pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPUECKOM
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBoguTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezaenmo), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINUXCsl.

COAEPKXAHUE OBYUYEHUSA

10 KUIACC

Paznes 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHMS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
HKCIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MopnenupoBanue gusndeckux siBieHU u mnporeccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOJIECH.
Jlemoncmpayuu
AmHasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHWUYeCKoro ABmxeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUabHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloKeHHE TIepeMEIICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELICHUS] MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHMUS.

KpuBonuueiinoe naBmxeHue. J[[BUkeHHe MarepuUalbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
gactoTa oopanienus. L{eHTpocTpeMuTeaIbHOe YCKOPEHUE.



TexHuuyeckue YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: CHUJOMETp, JABHKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapAaKTEPUCTHK ABUKCHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne nBM>XeHUs Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIGHHS — MEXIYy — MOYTAMHM,  [POHACHHBIMM  TEJIOM  3a
MOCJIEA0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

W3yuyenune ABMKEHUS NIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurenbHOcTH ['anuiies. 1lepsoiit 3akoH HeroTona. HepLnanbHble CHCTEMBI
OTCYETa.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Btopoit 3akon HeroTrona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBXKEHHUS U cuia TpeHus nokos. Koaddurment tpenns. Cuna COnpoTUBICHUS
P ABUKEHUH TeJla B dKUJKOCTU WM rase.

[TocTynarensHOE U BpalaTreabHOE ABUKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT cuiabl OTHOCUTENIBHO OCU BpaunieHus. Ilnedo cunibl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpONCTBAa W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKN, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AeopMaIii.

HesecomocTs. Bec Tena nmpu yckOpeHHOM MOIBEME U MTAJICHUU.

CpaBHEHHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenue aBuxeHust Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpanenusn 6 mexanukKe

Hmnynsc MaTepraibHON TOUKH (Tena), CHCTEMbI MaTepUaIbHBIX TOUeK. IMIyIbC CHIIBI U
W3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHECHHS UMITYJbca. PeakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.



Kunernueckast sHeprus MarepuaibHONW TOUKH. Teopema 00 M3MEHEHHH KHHETHYECKOMH
JHEPIUU.

[TorennmanbHas sHeprus. [loTeHnmManpHas sHEPTrUs yrnpyro aeGopMupoBaHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHHUEM MEXaHUYECKOW SHEPITUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM dHEPIUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYEeCKHE yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa moTeHIIMATBEHON SHEPTUN B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKOM SHEpruu Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBwxkenme. Juddysms. XapakTep ABWKEHUS ¥ B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Teld M OOBSICHEHHE CBOMNCTB
BEIIIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ nuzamepenue. lllkana remneparyp Lenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpUu
ujeanpHOro rasa. AOCONIOTHas TemIrepaTypa Kak Mepa CpeJHell KHUHETHYECKOW SHepruu
TEIJIOBOTO JBMKeHHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHna. M3ompoliecchl B UeaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ padudeckoe mpencTaBieHne U30IMPOIIECCOB: U30TepMa,
n30x0pa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AU Y3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbita IITepna.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS.

Mogenb, UITIOCTpUPYIOLLAsk IPUPOJTY 1aBJICHUS ra3a Ha CTEHKHU COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
croco0b! e€ m3MeHeHus. KonmndyecTBo TEroThl U paboTa. BHYTpeHHssI SHEpTHsI OJHOATOMHOTO



UJEaNBHOrO0 raza. Buasl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEIUIOEMKOCTB BeIecTBa. KoM4ecTBO TEIIOTHI IPH TEIUIONEPEIaye.

[Tonsstue 00 ammabatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
IEpBOr0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'padudeckas nunTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.

Tennoble MamuHbl. [IpuHImUne! neficTBys TEII0BbIX MaliuH. [IpeobpazoBanus sHEprun B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictust teroBoil Mammubl. [ukn Kapho u
ero ko3¢ (UIHMEHT MOJE3HOI0 IeHCTBUS. DKOIOTHYECKHEe MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tejla IPU COBEPIIEHUH pPabOThI: BbUIET HPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

N3meHeHnne BHYTpEHHEH SHEpruu (TeMIEpaTyphl) Tejia MpHU TeIuionepeaaye.

OnbIT 0 afuabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun éewjecmea. Pazoevie nepexoowvl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HackleHHbIi nap. Y aenpHas TemioTa napooopa3zoBaHUs.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JABJICHMUS.

Teépaoe teno. Kpucrananueckue u amopgHsble Tes1a. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBnenue u kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,

KaJIOpUMCETp, TCXHOJIOTHH IMOJTYYCHHUA COBPEMCHHBIX MaTcpuraios, B TOM YHUCJIIC
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIECTRA.
JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUM 3apan. JlBa BHa 2JIEKTPUYECKUX 3apsifoB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYIPOBOJIHUKN. 3AKOH COXPAHEHMS JJIEKTPUUECKOTO 3apsiia.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKHM  3apsia.
Onektpruueckoe mnone. Hampsox€HHocTh 2nexkTpudeckoro mnois. [lpuHnun cynepno3unuun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH AIIEKTPUUECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorennwman. Pa3HOCTh  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DneKTpoE€MKOCTh IUIOCKOTO KOHJAEHCaTopa. ODHeprus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anmoneincTBue HadIeKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JIM3IIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTOSTHUA MEXY HUMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannuwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

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

Hanpsokenue. 3akon Oma 1715 yyacTka LEenH.

DneKTpuYecKoe COIIPOTUBIICHUE. VY aensHoE COIPOTHUBIICHUE BELICCTBA.
ITocnenoBarenpHOE, MapaUIEIBHOE, CMELIAHHOE COSAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
HOJIHOM (3aMKHYTOH) asieKTprueckoil nenu. KopoTrkoe 3amMbIkaHue.

DNeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INPUMECHAs MPOBOJUMOCTb IOJYIIPOBOAHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

OneKkTpudecKkuil TOK B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOATENbHBIN pa3psal. MonHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peoctaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
ITOJIYIIPOBOJHUKOBBINA TMOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HaPsKEHUSL.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUUECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHHue 3IEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yyeHnue cMEaHHOIO COEIMHEHUS PE3UCTOPOB.



W3mepenre  JIEKTPOABMXKYLIEHM CWJIBI HMCTOYHMKA TOKA U €r0  BHYTPEHHETO
COIIPOTHUBIICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCA C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nonwsmus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢(yHKuMs, mnapabona,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX NPOCKIMHU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEIIoo0MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBéleBIX TCII, )KHIIKOCTCﬁ U Ta30B, J3JICKTPHUYCCKUC
CBOWCTBA METAJIJIOB, HJIEKTPOJIUTUYECKAs AUCCOLIMALIMS, FaJIbBAHHKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHUKHU, HCIIOJIB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUIIUOHEP, TEXHOJIOTHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHOM
MHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIlPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHWKeHHE 3apsiyKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON MHAYKInK Papazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TIOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIeE.



TexHudyeckue YCTpPOWCTBA U NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHIYKIUU.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CBOOOIHBIE MeXaHWYECKHMe KoyieOaHus. [apMoHHUYecKue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MareMaTHyecKknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KoyieOaHui. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

KoneGartenbubiii kKOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UICATLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBieHne o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbIii Tok. CUMHYCOMJANbHBIM MEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOIEHUE DIEKTPHUUECKON JHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DIJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmronenue 3aTyxaronux KoaebaHu.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKA W HANpPsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAUHEHUU PE3UCTOPa, KATYIIKM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi



HccnenoBanre 3aBUCMMOCTH TIEPUOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl rpys3a.

HccnenoBanue NEpeMEHHOTO TOKa B ILEMH M3 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
W januHa BONHBL [lomepedHble W mMponoJibHbIE BOJHBL MHTepdepenumss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IMpesioMIIeHue, mnojispu3anus, Aaudpakuus, uHrepdepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKarOIIe Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

WccnenoBanme  CBOWMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaronie JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl Cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HaOJIIOZICHUSI MAKCUMYMOB ¥ MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHMEHEHHWE: OYKH, Iymna, ¢oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKINOHHAs
pEeETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsiMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMieHHe cBeTa. Onrtuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue natepdepeHImu ceera.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[TomryueHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEHIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenune mokazaresst MpeioMIICHUs CTEKJIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTHM CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororapdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitHa a1 poroapdexra. «KpacHas rpanunay» porodddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOenera.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpoiiCTBa M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TUIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroauog.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mojens atoMa. Iloctynatel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXoJe aroma ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBBIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPaJIbHBIA aHaJIN3
(cieKTpoCcKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.
Llemoncmpayuu
Mopnuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGntonenue nuneiyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OTtkpsITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa pauoaKTUBHOTO M3IIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpbiTHE TIpoTOHA W HedTpoHa. Hykionnas mopmens sapa ['eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHuueckue ycTpoHCTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.
Jlemoncmpayuu
CUY€TunK HOHU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
aCTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, apKue 3BE3/bl, INIAHETHI, UX BUIUMOE ABM)KECHHUE.

Conneunas cucrema.

Connue. ConneuyHass axkTuBHOCTh. Mcrtounuk sneprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
IJIABHOM MOCIEA0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIsl 3BE3J TJIaBHOMU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKACHUU 1 BOMOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
rajnakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIpEIeNIEHUs MOJIOKEHHUsT HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus U sipKue 3BE3/bI.



Ha6mronenus B Teneckon JIyHsl, mianer, Miegnoro [yru.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIoBeKa, pPOJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEeJICTaBICHUN 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPE/ICTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBIsieTCS C y4ETOM
COJIEpKaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYCCKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPhl U HUX
MPOCKIIMM Ha OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUH,
MpU3HAKU TI0I00US TPEYTOIbHUKOB, OMPE/IeICHNE TUIOMIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoecus: snexTpudeckue SBICHUS B KUBOW MpUpone, KoieOaTenbHbIE IBUKECHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEUCTBUE pPAJUALMKU HA >KUBbBIC
OpTaHU3MBI.

Xumus: CTpoe€HHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIOCa 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: TUHUU 3JEKTPOIEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
WHIYKIIMOHHAsI TIeYb, pajap, pPaJuoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneusp,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM POCCUMCKOro  OOILIEeCTBa,
pacuMpeHre *KU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMH  O0ydYarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJBFHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUAMH W MeToAamH (pu3mdeckoin
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJTB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MMacHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBJIAThH OOILEHHE HA YPOKax (pU3MKKU U BO BHEYPOUHOH /1€ TENbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaThb U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBHlyalbHON pabOThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JEHUCTBUM, PAacIpelesiaTh POJIA C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHUBATH WAEHU C NO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATEIbHYIO AEATEIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBITIOJTHEHHS] TMPAKTUYeCKo paboThl C Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTu (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIBTATOB IIETISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHS 110 UX CHIDKECHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K AMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

AMIATHH, BKIIIOYAKOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUE JIPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAayyHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, XXKMJIKOCTEH M TBEPABIX TE€J, TOUYCUYHBINA DJIEKTPUYECKHUH 3apsAl IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE NajeHue Tel,
JIBIDKEHHE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, UCIIApEHNE, KOHIEHCAls, IaBJIeHHEe, KpUCTAJIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JBI)KEHHE, UCHOJb3Ys (hHM3MUECKHE BEIUYMHBI: KOOpJUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMHCAaHUM TPaBWJIBHO TPAKTOBaThb (U3MYECKMHA CMBICA HCIOJIB3YEMBIX BEIUYMH, UX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BEIWYMHBL: JIaBJICHUE Tasza, TEeMIlepaTypa, CpelHss KHHETHYeCcKas SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCTIOIb3YEMbIX BEIIUYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTpUYECKOoe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaThb (PU3WYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BETUYNHAMUY;



aHATM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBJICHUS, UCIONB3YS (DU3UYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonst HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yciaoBUSA MX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (PU3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadMKOB, J1€JIaTh BBIBOAbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJa NpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbI0, HCIOIb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelath KayecTBEHHbIE 3aJauyd: BBICTPAMBATh JIOTMUECKU HENPOTUBOPEUHMBYIO LIEMIOYKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/I0POBbS U COOJIIOICHUS HOPM KOJIOTUYECKOTO TOBEJEHUS B OKpYKaIOIel cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)JIOrO U3 yYaCTHUKOB TPYMIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B NMPAKTUYECKOH
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOAeNeil: TOoYeUHBIN
IEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBI HCTOYHUK CBETa, SJEpHas MOJEIb aToOMa,
HYKJIOHHAsi MOZIEJIb ATOMHOTO sI/Ipa IIPU PEeLIEHUN (PU3NYECKUX 3a1a4;



pacmo3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCH) U OOBSCHATH MX HA OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJISIpU3alUg CBeTa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIIAsl CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KojieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

OINKCBHIBATh H3YYCHHBIC KBAaHTOBHIC SBJICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICI HCHOJIB3YEMbIX BEIUYHMH, HX OO0O3HAuUeHUs U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl TMOCIEAOBATEIBHOTO M MApaUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE OWHINTeHHa 11 QororddexTa, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIpAXKEHHE W YCIOBUS (TPaHHIBL,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE HM3MEpeHHUs (U3MYECKUX BEJIMYHH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (PMKCHpPOBATh PE3YyJIbTaThl MOJYYEHHON 3aBUCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacy€THble 3aJadyd C SIBHO 33JaHHOM (DU3MUYECKOW MOJENbIO, HCIONb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOMpPATh (pU3NUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPO HAa N3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABIICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJIIPHONW HMH(OpPMAIUM, MOJYYCHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX y4EHBIX-(HU3HKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6e30MaCHOCTH MPH 0OpalleHUH ¢ IPUOOpaMHU U TEXHUUYECKUMHU YCTPOUCTBAMM, 15
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYalMsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXKI0r0 M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NpOrpamMmbl Bcero Konrpoasusie | Ilpakraeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypeb
Paznen 1. DU3UKA U METO/IBI HAYYHOI'O ITO3HAHUSL
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmorexa LHOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Juramiia ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. JJIEKTPO/IMHAMUKA
bu6mmorexa [IOK
41 DCKTPOCTATHIA 10 ! ! https://m.edsoo0.ru/7f41bf72
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ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B

bubmuorexa [JOK

4.2 pasIMYHBIX Cpeaax 12 1 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PezepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 4
I[TPOI'PAMME
11 KVIACC
KoJsmyecTBO 4yacoB JJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3/je/ioB U TeM Kontponsuse | Tpakrnueckue (uu¢posBbIe)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paszpnen 1. JIEKTPO/IMHAMUKA
11 MaruutHoe noJjie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
WHTYKIUS https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Paznes 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
KoJe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onriica 10 3 ﬁfigﬁ/?ﬁ.ee%ﬁ%nmmgn
Wroro no pazneny 24

Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI CIEIIMAIBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 bu6nmoreka [JOK
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bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edso0.ru/7f41c97c
Wroro no pazneny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODU3UKU

bubmuoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 1 https://m.eds00.ru/7f41c97¢
Wroro no pazneny 7
Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edso0.ru/7f41c97c
Wroro no pazgeny 4
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
N KonuyecTBo yacoB Jara DJIeKTpPOHHbIe LU pOoBbIE
wn | Temaypoka Beero Kountpoabusie | Ilpakruueckue — o0pasoBaTeJbHbIE
padoTbI padoThbI pecypcsl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bu6muoreka [JOK
METO]IbI IO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
2| conpewemor nayamoi xaprue anip. ) BuGmorera LIOK
P  Hayd P P, https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITeIbHOCTH IOt
MexaHnuecKkoe ABIKEHIE. Bu6morexa LIOK
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1

nerokeHus. [lepemenienue, CKOpoOCTb,

https://m.edsoo.ru/ff0c3508
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YCKOpEHUE

4 CraproBast KOHTpOJILHAas paboTa bubmorexa LIOK
P p P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIMHEHHOE bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
5 CBobosHOe najieHue. Y CKopeHue Bu6mumoteka [JOK
CBOOOIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxenue. [[prxenue but6mmoreka [IOK
7 y .
MaTepUaIbHON TOUKH 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
;| P oo e B LOK
prt PP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
o | Do Com o oyepnn Buneress LOK
- DTOpOH X s https://m.edsoo.ru/ffOc3be8
MaTepHUaTbHOU TOYKH
10 Tpernii 3akoH HpIOTOHA [U1s1 MaTepHAIIBHBIX bubnmnorexka HOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMUPHOTO TsAroTeHus. Cuna bubnmnoreka [JOK
TshkecTH. [lepBasi KocMUyecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6anoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
fy | o Koo o, Cus B LOK
P pH L https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WU Ta3e
[ToctynaTtensHoe U BpamareabHOe
14 JBUKEHHE a0COIIOTHO TBEPAOIO Tela. bubmuoreka [JOK
MowmenTt cuibl. [Inedo cunbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NmMrryiibec MaTepraaIbHOW TOUYKH, CUCTEMBI Bubsmorexa [IOK
15 MaTepUaIbHBIX TOYEK. IMITyIbC CHITBL.

3aKoH COXpaHEHHs UMITyJbca. PeakTHBHOE

https://m.edsoo.ru/ff0c43d6
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JIIBIDKEHHE

16

PaGora u momrHOCTh cyitbl. Kunetnueckas
sHeprus MmarepuanbHoOi Touku. Teopema 00
W3MEHEHUN KMHETHYECKO SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas sHeprus. [loreHnnanpHas
SHEprus ynpyro n1epopMupoBaHHON
npyuHbl. lloTeHnanbpHas 3ueprus rena
BOJIM3M OBEPXHOCTH 3eMJIN

but6mmoreka [IOK
https://m.edsoo.ru/ff0c46l1a

18

HOTGHHI/I&]’IBHHC N HCIIOTCHIUAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON dHEPTUr

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas padora «MccnenoBanue
CBSI3H PaOOTHI CHITBI C H3MCHCHHEM
MEXaHHYECKON PHEPTUU Tesla Ha TpUMepe
PACTSKEHUS PE3MHOBOTO KI'yTa»

20

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. JAuddysus

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

22

XapakTep ABUKECHUS U B3aUMOJCUCTBUSA
yacTHL BeuiecTBa. Moenu cTpoeHus rasos,
KUJKOCTEN U TBEPHBIX TEI

23

Macca monekyn. KoanyecTBo BemecTsa.
[TocTostHHass ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Lenscus

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubanoreka LJOK
https://m.edsoo.ru/ffOc4fde
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AOcommoTHas TeMIeparypa Kak mepa
CpelHel KHHETUYECKON SHEPTHH TBUYKCHUS

but6mmoreka [IOK

26 MoJIeKy1. Y paBHeHHe MeHeneena- https://m.edsoo.ru/ff0c511e
Knanelipona
27 3akoH JlanmbToHa. ['a30BbIC 3aKOHBI
JlabopaTopHas pabota «lccnenoBanue
28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHHS Pa3pEKCHHOTO ra3ay
29 M3onporiecchl B MeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyecKkoe Npe/ICTABICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHs dHEprus TEpMOJUHAMUYECKON
o | oo o e B 10K
P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprUsi 0THOATOMHOTO
WJICTLHOTO Ta3a
31 Bupl Temonepenaun bubmorexa LIOK
8 pent https://m.edsoo.ru/ff0c5c36
32| Kommecrso rennons. apu renmoneperaie Butmoress LIOK
. p penate. https://m.edsoo.ru/ff0c5c36
AnmabaTHbIif poriecc
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bu6muoreka [JOK
33 .
MPUMEHEHHE K H301poIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npo1ieccoB B MpUpOIE. bubmuoreka [JOK
BTopoii 3aKk0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevicteus u KIIJ[ rernnoBoit bu6nuorexa [IOK
MAIHHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapno u ero KIT/1
37 DKOJOrH4ecKHe MpoOIeMbl
TETJI0IHEPTETHUKH
18 O6o6maromuii ypok «MonekymsipHas bubmuorexa [{OK

¢uznka. OCHOBBI TEPMOJMHAMUKIY

https://m.edso0.ru/ff0c6938
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KonrponsHas pabora o teme

but6mmoreka [IOK
39 «Monexkymnsapras ¢puzrka. OCHOBBI hitps://m.eds0o.ru/ff0c6as0
TEPMOIMHAMHKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. Bu6muoteka [JOK
VcniapeHre U KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOcCOoII0THAs U OTHOCUTEIIbHAS BIIAXKHOCTh but6mmoreka [IOK
Bo3/1yxa. HacklleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHsbIe Teaa. AHU30TPOIHS CBOMCTB bubnuorexa [JOK
KpucTayuioB. XKukue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAaIIbI
43 [InaBnenune u kpuctamm3anus. Y JeabHas bu6nuorexa [IOK
teruiora riasjeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmnoreka IIOK
44 YpaBHeHHE TEII0BOro O6amaHca hitps://m.eds0o.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bubnmnoreka [HOK
JIBa BHJIa 2JIEKTPUUYCCKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
46 E(I)); BOI[(I){;IOKHI;;I?; H;z:s: KCI/(I))I(/I aHEHUs bubmorexa LOK
YNPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsa
47 Bsaumoneiictsue 3apsiioB. 3akoH Kynona. bubmuoreka [JOK
Toueynslil 27eKTpUUECKU 3apsiz https://m.edsoo.ru/ff0c6ce4
o | Hampmmor e o B LOK
PHTHIT CYTIEPIIOHILY P https://m.edsoo.ru/ffOc6df2
nosiedt. JIunum HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTUYeCcCKOro moJsl. bubnmnoreka [JOK
ITorenmuan. PasHOCTH MOTEHIHAIOB https://m.edsoo.ru/ffOc6f00
50 | snexmpoctanmeckon one. bubmnorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckas MPOHUIIAEMOCTh
51 OnexkrpoémkocTh. KoHneHncatop bubnuotexa [JOK
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https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA.
DHeprust 3apsHKCHHOT0 KOHJICHCATOpa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas padota "M3mepenHue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO ammapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUECKAS
3aIuTa. 3a3eMJICHUE IEKTPOIPHOOPOB

55

DIEeKTPUYECKHUI TOK, YCIIOBUS €TO
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsxenue. Conporusienue. 3akoH
Oma 11 yyacTKa 1enu

56

[TocnemoBarenbHOE, TAPALICIBHOE,
CMEIIIaHHOE COCMHEHUE IIPOBOJHUKOB.
Jlaboparophas pabota «3yucHue
CMEIIIAHHOTO COCAMHECHHUS PE3UCTOPORY

0.5

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

57

PaGoTta u MOIITHOCTH AIEKTPUIECKOTO TOKA.
3akon Jlxxoyns-Jlenna

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

58

3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ncToyHMKa TOKA U €To
BHYTPEHHETO COMPOTHBIICHUS»

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHbIii ypok. UTorosas KOHTpoJibHas
pabota/ O6ob1IeHNE IO TEME
"OnexTpoaunamuka” / Becepoccuiickas
MpoBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

Htorosast KoHTposbHast pabota/ BITP

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

61

DNeKTpOHHAs TPOBOIUMOCTE TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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

METAJIJIOB OT TEMIIEPaTypHI.
CBepXnpoBOJIMMOCTD
62 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBa 1
ANIEKTPOHHBIX IMYYKOB
[ToynpoBOIHUKH, UX COOCTBEHHAS U Butmiorexa [[OK
63 puMecHas MpoBoAUMOCTh. CBoiicTBa p—N- 1 hitps://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DNEKTPUUECKUN TOK B paCTBOPAX H
64 paciuiaBax 3JICKTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DeKTponn3
DNEeKTPUUECKU TOK B ra3ax.
65 CaMOCTOSTEIIBHBIN U HECAMOCTOSTCIIbHBIN 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnexTpuueckrue mpudopsl U yCTPOUCTBA U
66 WX TIpaKTU4YecKoe npuMmeHenue. [Ipapuna 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacCHOCTH
KonTponbHas pabota mo teme
67 «Inekrpocraruka. [locTosHHBIN 1 1 bubnuotexa [JOK
JIEKTpUUECKUil TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cperax»
68 PesepBHblil ypok. O60061maromui ypok o 1 bubmuoreka [JOK
temam 10 ki1acca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 6 4
I[TPOTPAMME
11 KJIACC
N KoanuecTBo yacos Jara JJIeKTPOHHBbIE LU (PPOBBIE
u/n Tema ypoka Beero Konrpoabnsie | Ilpakruueckue R — oOpa3oBaTejibHbIE
padoThl padoThl pecypcbl
1 [TocTosiHHBIE MATHUTHI U UX 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

B3aumojieicteue. MarautHoe mnose. Bekrop
MAarHUTHON MHAYKUMH. JINHUKM MarHUTHOM
WHIYKIAH

https://m.edsoo.ru/ff0c9778

MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM.

2 OmnsiT Dpctena. BzaumoaeiicTeue bubmorexa LIOK
peTena. A https://m.edsoo.ru/ff0c98fe

MTPOBOJHUKOB C TOKOM

3 JlaboparopHas padora «/3yuenue bubnmoreka [JOK
MArHUTHOT'O TOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISl HA MPOBOJIHUK

4 ¢ TokoM. Cuta Amriepa. JlaboparopHast bubnuorexa [JOK
pabota «VccnemoBaHue 1eHCTBUSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

eiiCTBHE MarHUTHOTO TIOJIS Ha

5 I[BPDK csl 3apsbKeHHYI0 yactuiy. Cuna bubmorexa LHOK
ABIDIYTIYIO p 4 1wy https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
DnexTpoMarHuTHas HHAyKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKIuu. I1C
WHIYKIIAHA. 3aKOH AJIEKTPOMArHUTHOU
unaykunn Dapanes

7 JIaGoparophas pabota «lccnenoBanue bubnuoreka [IOK
SIBJICHUS! 2JIGKTPOMArHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIUH.

8 O/J1C camouHIyKIIMH. DHEPTUs MarHUTHOTO bubnmnoreka [JOK
MOJISl KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
1oJie
TexHndeckue ycTpoucTBa U ux
MIPUMEHECHHE: TTIOCTOSTHHBIC MAarHUTHI,

9 ANEKTPOMATHUTHI, HIEKTPOIBUTATENb,
YCKOPHUTEIH JICMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 O6o6maromuii ypok «MarauTHoe moJe. bubnmnoreka [JOK

BHGKTPOMaFHI/ITHaH WHAYKIOUSD

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo Teme «MarHuTHoe
noJie. DIeKTPOMarHuTHasi MHAYKIUSD)

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

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.
Iapmonnueckue konebanus. YpaBHEHUE
rapMOHHYECKHX KoyieOanuii. [IpeBpamieHue
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffO0caf06

13

JlaboparopHas padora «MccnenoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJICOaHU
rpys3a Ha HUTU OT OAJIMHBI HUTU U MACChbl
rpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIcOaHuUs B
UjeaIbHOM KOJIeOATeIbHOM KOHTYpE.
AHAIOTHS MEXKIy MEXaHHYSCKUMHA U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUH B UJICAIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaruux
KOJICOAHMSIX. BBIHY)K)ICHHBIC MEXaHHYCCKHEC
koJsieOanus. Pe3onanc. BBIHY)K,HCHHLIC
OJICKTPOMArHMTHBLIC KOJICOaHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTb IEPEMEHHOTO
TOKa. AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HAIIPSHKEHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso, nepegaya
1 O0TpebIIeHNE PIEKTPUYECKOM dSHEPrun

19

VYCTpoiCTBO U MPAKTHUECKOE MPUMEHEHHE
AJEKTPUUYECKOTO 3BOHKA, T€HEepaTopa
MIEPEMEHHOT0 TOKa, JJMHHUH 3JIeKTponepeaay

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

20

DKOJIOTHYECKHE PUCKU IPU MPOU3BOJICTBE



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

anekTposHepruu. KyneTypa ncnosib30BaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

21 pacnpoctpanenus. [lepuoa. Cxkopoctb bubnmoreka [JOK
pacrpoCTpaHCHHS U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeynplie ¥ MPOIOJILHEBIE BOJTHBI

29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 DJIEKTPOMArHUTHHIC BOJIHBI, UX CBOMCTBA U bubmuorexa [JOK
ckopocTsb. [1Ikana 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.

PasButne cpencts cBsa3u. Pannonokanus

o5 KontponbHas padota «Konebanus u bubnunoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

2o | Domommeinee oo e BuGaonsa LOK

AHOPOA peRe. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera

| Qe e S e B 10K

' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
| e e Homsoe e B LOK
P - b T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS

29 JlabopaTtopHas pabota «3mepenue bubnuoteka [JOK
1IOKa3aTessl PEeIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a

o | o Hocmaemie wotpamen » v B LOK

pMy ' https://m.edsoo.ru/ffOcddle
JIUH3bI

31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

32 Jucnepcus ceeta. CiioskHBIN cocTaB 06€10ro



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cgeta. l[er. JlaboparopHas pabora
«HabroieHne TUCTIepCuH CBETay

33 Hutepdepennus cera. udpakius ceera. bubmuorexa [JOK
JndpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmumoreka [IOK
IMonsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIIOBUS X O€30MaCHOTO MPUMEHEHUS
o | [P mpmenmieem et B 10K
' Y H https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIIEHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubnuorexa [JOK
3ameyieHre BpEeMEHH U COKPAICHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
38| actes. Cars oo ¢ oneproet n buGaorexa LIOK
HpL P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIHsl MOKOs
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnnoreka [JOK
CIICIUATIBHOM TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyina [1nanka. Dueprus u bubnnorexka [JOK
UMIynbC HOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnmnoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
42 %?ﬁ;igg;oi‘i;@;g;;(ﬁg:ﬁ:jHﬁi acHast bubmorexa HOK
a AP https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
43 Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubnuoteka [JOK
XHUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCcTpoiCcTBa U MPaKTUIECKOE
44 pUMeHeHue: (oToINeMEHT, GOTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo TemMe « II€MEHTHI bu6mmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302

Monens atroma Tomcona. OnbITEI

bu6mmoreka [IOK

46 Pesepgopna no paccesnuio a-uactury, https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozens aroma
bubmuorexa [JOK
47 Hocrysnatet bopa https://m.edsoo.ru/ff0dOafa
o | oot veseens bowon Busorea 0K
pexone A P p https://m.edsoo.ru/ff0dOafa
Ha pyroi. Buasl cnekTpos
BonHoBEIe cBoiicTBa yacTul. BomHbl e

49 Bbpoitnsa. KopnyckynsipHO-BOITHOBOM bubnnorexa [HOK
nyanu3M. CIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3Ty9YCHUE

o | Conpeme s Ot B 10K

bBOPA pea https://m.edsoo.ru/ffod0fd2
PalMOAKTHBHOTO M3ITyYCHHS
CaoiicTBa anba-, 6eTa-, raMMa-u3Iy4eHHs.

51 BnusiHue paguoakTUBHOCTH Ha )KUBbIE
OpTaHU3MBbI
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

52 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacmaj. ['aMma- https://m.edsoo.ru/ff0d1162
U3Ty4YeHue
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble

53 peakuuu. Snepusiii peaktop. [Ipodiemsr, bubnuotexa [JOK
NEePCHEKTUBBI, FKOJIOTMYECKHE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTEeTUKH
OneMeHTapHbIE YacTHIIB. OTKPHITHE
no3uTpoHa. MeTosl HaOMoIeH!s U Bubmorexa [IOK

54 pEerucTpanuy dJIeMEHTAPHBIX YaCTHII.

Kpyrisiit cton «®yHnameHTanbHble
B3auMOIeCTBUA. EAHCTBO pusnueckoit

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

KapTUHBI MUPa»

55

Oranel pazButus actpoHoMuu. [IpukiiagHoe
Y MUPOBO33pEHUYECKOE 3HaUCHUE
acTpoHoMuu. Bun 3B€31HOTO HEba.
CosBe3nus, sspkue 3BE3/bl, IUTAHETHI, UX
BUIUMOE JBHKEeHHE. COlHEYHas cucTeMa

56

Comnurte. ComHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIa ¥ 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38é31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBoronru CoJHIIa U 3BE3]

58

Muieunsii [1yte — Hama ['anaktuka.
[Tonoxenue u npuxenue CosHua B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
s/Ipax rajJakTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
bonboro B3peiBa. PennkToBOE N3IyUYEHHE.
MeraraiakTuka

60

Hepemennsie npobieMbl aCTpOHOMUHT

61

Wrorosas koHTpoJIbHAs paboTa

62

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax esaTeIbHOCTH YeTI0OBeKa

63

O6o06maromuit ypok. Poib u mecro ¢pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOUN
KapTUHE MHpa

64

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (GOPMHUPOBAHHUH MPECTABICHUHN O
¢du3nyUecKoil KapTHHE MUpa




O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM PsiTy COBPEMEHHBIX

65 €CTECTBEHHO-HAY4YHbIX IPEACTABIECHUHN O !
IpUpoJie
66 PesepBHbIil ypok. MaruuTHoe moJie. 1
DNeKTpOMarHuTHast MHAYKIIHS
67 PesepBHbIit YPOK. OnTuka. OCHOBBI 1
CHelHaIbHOM TeOPUH OTHOCUTEIBLHOCTH
68 Pesepnsrii ypok. KBantoBas dusuka. 1 bubmuorexa [JOK
DJIeMEHTBI ACTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpPax pPOJb U MecTo (HU3UKK B
(bOopMUPOBaHUN COBPEMEHHON HAyYHOW KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B  MPAKTUYECKOUN
NEATEILHOCTH JI0AeHU

10.2

Y4uThIBaTh TPAHUIBI MPUMCHCHHS] HM3YyYCHHBIX (PUINISCKUX
MOJIEJIeH: MaTepualibHasi TOYKa, MHEpLHaIbHAsA CUCTEMa OTCYETA,
aOCOJIIOTHO TBEPJOE TENO, HACATBHBIA Ta3; MOJEIHW CTPOCHHS
razoB, JXUAKOCTEN U TBEPABIX TEI, TOUCUHBIN 3JIEKTPUUCCKUAMN 3apsiT
— MPU pemieHun (pU3nYecKux 3amaad

10.3

Pacno3naBaTh (usnueckue sBIeHUS (TPOIECCH) U OOBICHITh MX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJIIPHO-KUHETUYECKOM
TEOPHUM CTPOEHHUS BELIECTBA U AJIEKTPOJUHAMUKHI: PABHOMEPHOE U
PaBHOYCKOPEHHOE  NpPSMOJIMHEHHOE  JBU)KEHUE, CBOOOJHOE
najieHue  TeJ, JBWKEHUE 10  OKPY)KHOCTH,  HHEepIus,
B3auMmozeiicteue Tei; AUQGPy3us, OpPOYHOBCKOE JBUKEHHE,
CTPOEHHUE )KUJIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE 00BbEMA TEJl MPU
HarpeBaHuu (OXJaXJEHHH), TEIJIOBOE DPABHOBECHE, HCIIApPEHHUE,
KOHJIEHCalUs, IUIaBJIeHUEe, KpUCTAJUIM3aLUs, KUIIEHUE, BJIaXKHOCTb
BO3/yXa, IOBBIIICHHE JABJCHHUsS TIa3a HpPU €ro HarpeBaHUU B
3aKpBITOM COCYJIe, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHUS ra3a B
M30IIpolieccax; dIEKTPU3aLUsl TEJl, B3aMMOJEHCTBHE 3apsiioB

10.4

OnuceiBaTh MEXaHUUYECKOE JIBUKEHHE, HCHONb3ys (u3nyeckue
BEJIMYUHBI:  KOOpJAMHATA, MyTh, IE€PEMEIICHUE, CKOPOCTb,
YCKOPEHHE, Macca Tella, CWIAa, HMIIYJIbC Tella, KUHETHYeCcKas
SHEprusi, TMOTEHIMalbHAs DJHEpPrus, MexaHuuyeckas palora,
MEXaHUYeCKas MOIIHOCTD; IPU OIMCAaHUU IPABUIBLHO TPAKTOBATh
¢u3nyecCKnuil CMBICI KCIIOJIb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS U
elMHUIIBI,  HAaXOAUTh  (OPMYJNbI,  CBS3BIBAIOIIME  JIAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMU BEJIMYUHAMU

10.5

OnuchiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBHIE
SBJIEHUS, HUCHOJb3ys (U3NYECKUE BEJIMYMHBL: JaBJIEHUE Tas3a,
TeMIEepaTypa, CpeIHssl KHHETHYECKas HHEPrus XaOoTUYECKOro
JBW)KCHUS MOJIEKYJ, CPEIHEKBAAPATHUYHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSI »JHeprusi, pabora rasa,
KOA(UIIMEHT TOJIE3HOr0 JEHCTBUS TEIJIOBOIO JBUTATENS; MpPH
OMHUCAaHUU  NPaBWIBHO  TPAKTOBAThb  (PU3WYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS M €IUHUIIBI, HAXOAUTh
bopMynbl, CBA3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JPYTUMH BEJIUYUHAM

10.6

OnucelBaTh HM3ydEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE SIBIECHUS (TPOIeCcChl), HCMOJB3Yys (U3HUECcKue




BEJIMYMHBL:  DJEKTPUYECKUH  3apsl,  OJEKTPUUECKOe  TOJIe,
HaMpsOKEHHOCTh TOJIs, MOTEHLHMAaN, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONMHMCAHUM  MPaBWIBHO  TPaKTOBaTh  (DU3MUECKUA  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U CIUHUIIBI;, YKa3hIBATh
dbopMyIibl, CBA3BIBAIOIINE MJAHHYIO (U3MYECKYIO0 BEJIUYUHY C
JIPYTHMH BETUIHMHAMHU

10.7

AHATM3UPOBATh (M3MUECKUE TPOLECChl W SIBJICHUS, HCIOIB3YS
¢buznyecKkre 3aKOHbI U MPUHIIUIIBL: 32aKOH BCEMUPHOTO TATOTeHHUS, |,
I u Il 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPruM, 3aKOH COXPAaHEHUS HMITYJbCA, MPUHLUI CYHNEpPIIO3ULIUU
CWJI, TPHHIMII PABHOINPABUS WMHEPIUAIBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KUHETHUECKYI0 ~ TEOPHIO  CTPOCHHS  BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTUH TETIOBOTO
JBUKEHHSI MOJIEKYJ C aOCOJIOTHOIM TeMIepaTypoil, IepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUs DJIECKTPUUYECKOro 3apsijia,
3akoH Kynona; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHWE U YCJOBUS (TpaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATb OCHOBHBIE NMPHUHLMIBI JEHCTBUS MallUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pPa3M4aTh YCIOBUS HUX 0€30M1acHOTO
MCIIOJIb30BAaHUS B IOBCEIHEBHON YKU3HU

10.9

BBINONHATE  OKCIEPUMEHTBI 10 HCCIICAOBAaHUIO  (U3UUCCKUX
SIBIICHUH W TIPOIIECCOB C HCIOJIH30BAHUEM MPSIMBIX M KOCBCHHBIX
U3MEpeHuil; mpu 3ToM (GOpMyIUpoBaTh MpolieMy (3aaauyy) u
THIOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
PEJIOKEHHOTO o0opyn0oBaHus, IPOBOJTUTH OIIBIT u
(GhOpMyYIUPOBATH BBIBOJIBI

10.10

OcylecTBisITh NpsIMBIE U KOCBEHHBbIE HU3MEPEHMS (PU3NUECKUX
BEJIMYMH; IPU 3TOM BBIOMPATh ONTUMANIbHBIN CIIOCOO M3MEPEHUs U
WCIIOJIB30BaTh  M3BECTHBIE METOABl  OLEHKU  IOIPEIIHOCTEN
U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYHMHAMH C
WCIIOJIb30BAaHUEM TIPSIMBIX W3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yNbTaThl MOJYYEHHON 3aBUCHMOCTHU
(U3UYECKUX BEJIMYMH B BUJE TaOIUIl U rpadUKOB, JEIaTh BHIBOJIBI
10 pe3yJabTaTaM UCCIEAOBaHUS

10.12

CoOmtonate mpaBuiia 0e30MacHOro TpyJda IMpU  HPOBEIECHUH
UCCIIEIOBAaHUM B paMKax ydeOHOro OSKCHEpUMEHTa, YydeOHO-
UCCIIeI0BaTEIbCKON u MIPOEKTHOMN JeATeNbHOCTH c
UCTIOI30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB H J1a0OPaTOPHOTO
o0opyoBaHus

10.13

Pemare pacu€THble 3aaud C SBHO 3aJaHHON (QU3UUECKOU
MOJICJIbIO, UCTIONB3YsI (PU3UIECKHE 3aKOHBI M IPUHITUIIBI; HA OCHOBE
aHalM3a YCIOBUS 3aJaud  BbIOMpaTh (UBUYECKYID MOJIEINb,
BBIJICNIATH (DU3UYECKHE BEIMUYUHBI U (HOPMYIBI, HEOOXOIUMBIE ISt
€€ pelleHus, IPOBOAUTH PACYETBl U OLEHHMBATh PEAJIbHOCTh
MOJTYYCHHOTO 3HAaYeHUST (DU3NICCKON BEITMIMHBI

10.14

PemraTs Ka4YC€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUMUBYIO LIEMOYKY pACCYXKICHUW C OMNOpOM Ha
HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bPISI/I‘-IeCKI/IC ABJICHUS

10.15

Hcnonb30BaTh OpU  pELICHMHM Y4YEOHBIX 3aJad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHH MJIs IMOUCKA, CTPYKTYpHUPOBAHUSA,
MHTEPIIPETALIMU U NPEACTABICHUS YYEOHON U HAay4yHO-TIONYJIIPHON
uH(pOpMallMK, TOJYYEHHOH W3  PAa3lIUYHBIX  HMCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAITHIO

10.16

[TpuBOANTE MPUMEPHI BKJIAZA POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE NIPOLIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 10 (PU3MKE B TIOBCEIHEBHOM
KU3HM I OOeCrieYeHUs: OE€30MacHOCTH TIpH  OOpalleHHH C
npubopaMi ¥ TEXHHUYECKUMH YCTPOWCTBAMHM, IS COXPAHCHUS
3I0POBbSl M COOJIOJICHUS HOPM DSKOJIOTHYECKOTO TOBEICHHS B
OKpY’KaroIlen cpee

10.18

PabGoTtath B rpyIle C BBINOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX
poJiel, IaHuPOBaTh PadOTy IPYIIIbI, PAIIMOHAIBEHO PacHpeesaTh
00s13aHHOCTH W IIJJAHUPOBATh JEATEIbHOCTb B HECTAaHJAPTHBIX
CUTYyallUsIX, aJleKBaTHO OLICHUBATh BKJIAJ KaXJIOT0 U3 YUaCTHUKOB
TPYIIIBI B peHICHHE PaCCMAaTPUBAEMON TPOOIIEMBI

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

111

JleMOHCTpUpOBaTh Ha MpUMEpax Pojb U MeCTO (PU3UKH B (HOPMUPOBAHHH
COBPEMEHHON HAy4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHM, B TPAKTHYECKOW JEATEIBbHOCTH JIOJEH, LEIOCTHOCTh WU
€IMHCTBO (M3NYECKOI KapTUHBI MHUpa

11.2

Y4YuTHIBaThH T'paHUllbl TPUMCHCHHA U3YUYCHHBIX (1)I/I3I/IIICCKI/IX MOJETIeH:
TOYCYHBIN BJICKTpI/I‘IGCKI/Iﬁ 3apsan, sAacepHad MOACIIb aToOMa, HYKJIIOHHAas
MOJICJIb aTOMHOTI'O AApa IMPpU pCHICHUN (I)I/BI/I"IGCKI/IX 3aaad

11.3

PacniosHaBath pu3uyveckue siBIeHUS (IIPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAHTOBOW (DM3HKH: 3JIEKTPHUECKAs
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aUMO/ICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS MHIYKIIHS, ICHCTBHE
MarHMTHOTO TIOJIi HAa TMPOBOJHHUK C TOKOM U JIBIXKYIIMHCS 3apsi,
AJIEKTPOMATrHUTHBIE KoJIeOaHust u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHEHHE CBETa, OTPAKCHUE, NPEIOMIICHUE, HWHTEepPEepeHIHS,
nudpakys U MOJSIPU3ALNS CBETA, TUCIIEPCUsST CBETA, (DOTODIEKTPUUSCKHI
apdext (porodaddext), cBeToBOE AaBIeHUE, BOSHUKHOBEHUE JTMHEWYATOTO
CIeKTpa  aToMa  BOJOPOAa,  €CTECTBEHHAs W HMCKYCCTBEHHAas
palnOaKTUBHOCTD

11.4

OnuceiBaTh U3y4yEHHBIE CBOMCTBA BELIECTBA (JIEKTPUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJJEKTPUUYECKYIO0 TPOBOJUMOCTb PA3IMYHBIX Cped) U
9JIEKTPOMArHUTHBIE  ABJIEHHUS  (TMPOLIECCHI), HUCMONB3YS  (PU3UUECKUe
BEJINYUHBL: YIEKTPUUECKUN 3apsijl, CUIIA TOKA, AIEKTPUUYECKOE HANIPSKEHUE,




AJIEKTPUYECKOE COMPOTHUBIICHHE, pa3HOCTh moTeHnuanoB, JJIC, pabota
TOKa, WHAYKIUS MarHUuTHOro moJjs, cwia Awmmepa, cuia JlopeHia,
WHJYKTUBHOCTh KATYILKH, SHEPTUS SJIEKTPUYECKOTO U MarHUTHOTO TMOJeH,
MEpUOJl U YacToTa KojiebaHui B KOJIeOATEIbHOM KOHTYpE, 3apsi U Cuiia
TOKa B TIIpollecceé TapMOHUYECKUX JJIEKTPOMATHUTHBIX KOJIECOAHMIA,
(OKyCHOE pacCTOsSHHE ¥ ONTHYECKas CWJIa JIMH3BL, TPU OINUCAHUU
MPaBWJIbHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYMH, MX
0003HAYCHHUST M EIMHHULBI, yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIUE JAaHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYHHAMU

11.5

OnuchiBaTh W3yYCHHBIC KBAHTOBBIC SBJICHUS U IPOLECCHI, HCIOIb3YsI
¢Gu3nyecKue BEIUYMHBI: CKOPOCTh 3JECKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrHsl M HMMIYJIbC (OTOHA, MEPUOT
moJiypacmajia, Heprusi CBA3M aTOMHBIX Sep; MPU OMUCAHUM MPABHILHO
TPAaKTOBaTh  (DU3MYCCKHI  CMBICT  HCIHOJB3YEMBIX  BEJIUYHH, WX
0003HAYCHHUS W CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE TaHHYIO
bU3NYECKyI0 BEIUYMHY C IPYTHMH BEIMYHMHAMHU, BBIYHUCIISATH 3HAYCHHE
(U3UYECKON BEIIMUNHBI

11.6

AHanmu3upoBaTh GU3NUECKUE TPOLIECCHI U SBICHUS, UCIIONB3Ys (PH3NIECKUE
3aKOHBI W TPUHLUIBL:: 3akoH Owma, 3aKOHBI MOCIEAOBATEIBLHOTO H
NapajuleIbHOTO COEIMHEHNUs IPOBOIHUKOB, 3aK0oH Jlkoyns — JleHua, 3aKoH
ANEKTPOMArHUTHOM MHAYKIWHU, 3aKOH MPSIMOJIUHEHMHOTrO pacinpoCTpaHeHus
CBETa, 3aKOHBl OTPAXXEHUS CBETA, 3aKOHBI IIPEIOMIICHUSI CBETA, ypaBHEHUE
OiiHmTeitna 118 GoTtodddexTa, 3aKOH COXPAHEHHsS] HHEPTrUU, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPaHEHUS IEKTPUUECKOr o 3apsiia, 3aKOH
COXpaHEHUsl MacCOBOI0 4YMCIa, MOCTyNaThl bopa, 3aKoH paanoaKTUBHOTO
pacmana; mpu 3TOM pa3jinyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKoe  BBIpa)KEHHWE M YCIoBUsA  (TpaHUIlBl, 00JIacTH)
MIPUMEHUMOCTH

11.7

OHpeIleJ'ISITI) HarpaBJICHUEC  BCKTOpa HWHAYKIUMKW  MAarHuTHOI'O  ITOJIA
IIPOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIIBbI HopeHua

11.8

CTpouTh ¥ OMHUCHIBATH H300paKEHUE, CO3/1aBa€MOE€ IIOCKUM 3€pKajioM,
TOHKOM JIUMH30U

11.9

BrimoaaaTts OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUN U
MIPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUMN; TPU STOM
dbopmynupoBaTh IpodiemMy (3a1auy) U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPENIOKEHHOTO 000pyHI0BaHUsl, TPOBOAUTH OMBIT
1 (OPMYJIMPOBATH BHIBOJIbI

11.10

OcyimecTBiaTh NpsiIMble U KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYUH;
IPU ATOM BBIOMpATh ONTUMAIBHBIA CIIOCOO WM3MEPEHUs M HCHOJIb30BATH
W3BECTHBIE METO/Ibl OLIEHKU NOTPENTHOCTEN N3MEPEHMI

11.11

UccnenoBaTh 3aBUCUMOCTH  (U3MYECKUX BEJIMYWH C HCIOJIB30BAHHEM
MPSAMBIX U3MEPEHHIA; PU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl TIOJYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEIUYMH B BHUJE
TaOIUI ¥ TPaUKOB, JIeJaTh BEIBOJIBI IO pe3yIbTaTaM HUCCIIETOBAHUS

11.12

CobmronaTh npaBuiia 6€301MacHOr0 TPy/a IPU MPOBEACHUN UCCIIET0BaHUN
B pamMKkax ydeOHOro »OKCHEepUMEHTa, Y4YeOHO-HCCIICIOBATEIbCKON U
MIPOEKTHOM JEATENBHOCTU C MCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB
1 1a60paTOpHOro 000pyAOBaHUS




11.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHOW (PU3WUYECKOW MOJECIBIO,
I/ICHOJIB3y51 (I)I/ISI/I‘ICCKI/IC 3aKOHBI U HpI/IHI_II/IHBI; Ha OCHOBC aHaJIn3a YCJIOBI/IH
3a/1a4d BHIOMPaTh (U3MYECKYIO0 MOJIEIb, BBIACIATh (DU3UUCCKUE BEIIMUMHBI
u (opmynsl, HeoOXoAuMble sl €€ pElIeHHs, MPOBOAUTH PacyEThl U
OIICHUBATh PEATHHOCTD IMOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUNHBI

11.14

Pemars KauyeCTBEHHbIC 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXKJIEHUM C OMOpOM Ha HU3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS

11.15

Ucnonb3oBath  mpu  pemieHUMH — y4yeOHBIX ~ 3aJady  COBPEMEHHBIC
WHGOPMAIIMOHHBIE  TEXHOJIOTUH s TIOMCKAa, CTPYKTYpHUPOBAHMSA,
UHTEpIpeTalii U MpeacTaBieHus Y4eOHOH U Hay4YHO-TIOMYJISIPHOM
uHpOpMAlMY, TOJYYCHHOH M3 pa3MYHBIX HMCTOYHUKOB, KPHUTUYECKH
aHAJIM3HPOBATH MOTYYaeMyI0 HH(OPMaLIHIO

11.16

OOBSICHATh MPHUHLMIBI ACHCTBUS MAIllMH, NPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB; pasziuyarh YCJIOBUS HX O€30MacCHOrO0 MCIOJIb30BaHUS B
MTOBCETHEBHOM JKU3HU

11.17

[IpuBoMTE pUMEPHI BKJIAJIa POCCUIICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 1O (PU3MKE B IMOBCEJHEBHOW KU3HU
s obecriedeHus 0€30MacHOCTH IpH  OOpamieHuu ¢ npubopamMu U
TEXHHYECKHMH YCTPOICTBAMH, JUI COXPAHEHHs 3[J0POBbS U COOJIOJICHHUS
HOPM IKOJIOTHYECKOr0 OBEICHHS B OKPYKAIOIIEH cpefie

11.19

PaGorarb B rpymnme ¢ BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy TPYMIbI, PAlMOHATIBHO pacHpeAessaTh 00S3aHHOCTH U
IUIAHUPOBAThL JACATCIIBHOCT B HCCTAHAAPTHBIX CUTyallUAX, aJdCKBATHO
OLICHMBATh BKJAQJ KaXJOr0 M3 YYAaCTHUKOB TIPYIIBI B pEHICHHE
paccmaTpruBaeMoil mpoOIeMbI

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Kox nposepsiemoro IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA
pa3jaeia 3JIEMEHTA
OU3NUKA U METO/Ibl HAYYHOTI'O ITTO3HAHU A
®usuka — Hayka o npupoae. Hayunwsie MeToJbI
11 MO3HaHHUs OKPYKaroIlero MHpA. Poub
' SKCIIEpPUMEHTa W TEOpUH B TMPOLECCEe MO3HAHUSA
MPUPOABI. DKCIIEPUMEHT B (DU3HKE
1 MopaenupoBanue (bu3nuecKux  SIBICHUHN u

npoueccoB. Hayunbie rumnores3sl. ®uznueckue
3aKOHBI M TeopuM. ['paHHMLBI TPUMEHUMOCTH
1.2 ¢u3nueckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Pore u wmecro ¢usuku B QOpMHPOBAHUHU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MHpa, B
MIPAKTUYECKON JAESITEIbHOCTH JTIOAEH

MEXAHHWKA




2.1

#HPari#KITHEMATHUKA

211

Mexanuueckoe  nBmwkeHHe.  OTHOCHTEIHHOCTH
MeXaHu4yeckoro jaBuxkeHus. Cucrema oTcyéra.
Tpaektopust

212

[lepememienue, ckopocTb (CpemHsss  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepuaibHOU
TOYKH, UX NPOEKLUUU HA OCU CUCTEMbI KOOPIHMHAT.
CrnoxeHue nepeMelIeHni U CI0KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJUHENHOE
nBuxkenue. ['paduku 3aBUCMMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHMs, IyTH M IepeMEeLIeHUs
MaTepUaJIbHOU TOUKHU OT BpEMEHU

214

CBoOopaHoe majienre. Y CKopeHue CBOOOTHOTO
HaxeHus

2.15

Kpusonnueiinoe JIBHKCHUE. PaBHOMEpHOE
JBUKCHHE MATEPUAIbHOM TOYKU IIO OKPYXHOCTH.
VYrioBast CKOpOCTb, JIMHEWHAs CKOpocTh. Ilepuon u
yactoTa. [L{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABHIKCHHC
CHapsAO0B, HCIIHBIC U PCMCHHBIC IICPEaAaYn

2.1.7

[IpakTnueckue padboTel. M3mepeHne MrHOBEHHOMN
ckopoctu. MccnenoBaHHE COOTHOIIEGHHS MEXIY
MyTSMH, IIPOWICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JIBMOKCHMM C HadaJlbHOU
CKOPOCTBIO, paBHOM Hymro. M3ydeHue nBMKEHUSA
IapyKa B BSA3KOM JKHUJIKOCTU. M3ydeHue NBHKEHHS
TeJa, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

#iHPari## IUHAMUKA

221

[Ipuanun  orHocuTensHOCTH ['ammnes. llepBeiid
3akOH HprotoHa. MIHepumanpHbIe CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [IpuHnun cynepno3unmu cum

2.2.3

Bropoii 3akoH HeproToHa 171 MaTepuasbHOW TOUKHU
B uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akOH HbroTOHA U1 MaTeprabHBIX TOYEK

224

3aKOH BCEMHUPHOIo TAroreHusa. Cuna TAKECTH.
IlepBast kocMu4eckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina Ttpennsa. Cyxoe Ttpenune. Cuna TpeHus
CKOJIbXKEHUSI M cuiia TpeHus mnokos. Koadduuuent
TPpECHUA. Cunna COIIPOTUBJICHHUA IIPpHU ABHUXXCHUH TEJla
B KUJIKOCTHU WJIN ra3e

2.2.7

[TocrynatensHOe W  BpallaTenbHOE ABMKCHUE
a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CHuJbl OTHOCHUTEIBHO OCH BpalllCHUS.
[1iieuo cusbl. YcaoBus paBHOBECHS TBEPIOIO TeNa B




4(6[0)

Texunyeckue YCTpOﬁCTBai OAIIUITHUKH, IBUXKCHHUEC

2.2.9
VCKYCCTBEHHBIX CITYTHUKOB
[Ipaktuueckne paboTel. M3ydeHue JBHIKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTU MOJ JIEHCTBUEM
HECKOJIbKUX CHII. MccnenoBanue 3aBHCHUMOCTH CHJI
2.2.10 YOPYroCTH, BO3HUKAIOMUX B JAePOPMHUPYEMOM

IIPYXUHE U PE3UHOBOM 00paslie, OT BEIUYHMHBI UX
nepopmaruu. VccnenoBanue ycrnoBHil paBHOBeCHUS
TBEP/IOTO TeJIA, UMEIOIIETO OCh BPALECHUS

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynec  MarepuanbHOM ~ TOYKH,  CUCTEMBI
2.3.1 MaTepUaIbHBIX TOUYEK. IMIyJIbC CHIIBI 1 H3MEHECHHE
UMIYJIbCa Tea
239 3akoH coxpanenust umnyiasca B UCO. PeaktuBHOE
o NBIDKEHUE
2.3.3 PaGora cunbl
2.3.4 MoOIHOCTb CUJIBI
235 Kunernueckass »dSHepruss MarepuagbHOM TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTHH
[TorenuuanesHast sHeprus. [loreHnuanbHas 3Heprus
236 yIpyro ne(pOopMUPOBAHHON IPYXUHBI.
2.3 e [TorennuansHast 3Heprus Tejaa BOJIU3U HOBEPXHOCTH
3emun
[ToreHnmansHble M HEMOTEHIIHABHBIE CHIIBL. CBSI3b
237 pabOThl HEMOTEHUMANbHBIX CHWJI C HW3MEHEHHEM
e MEXaHUYECKON »HHEpruM CHUCTEMbl Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKOM SHEpruu
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI
239 TexHuueckue  ycTpoiicTBa:  JBMXKEHHME  pakerT,
o BOJIOMET, KONEP, NPYKUHHBIN IUCTOJIET
[IpakTuueckue pabotsl. M3yueHune cBsi3u ckopocTei
2310 TeJ NpU Heynpyrom yaape. MccnenoBaHue cCBsI3U
e paboThl CHUJIBI C W3MEHEHHEeM MEXaHHYEeCKOU
SHEpPIuu Tena
3 MOJIEKVYJISIPHA I ®U3UKA 1 TEPMO/IMHAMUNKA
##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOUW TEOPUIN
OcHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-
311 KMHETUYECKOM TEOpHH. BpOyHOBCKOE [IBHKEHHE.
o Huddysus. Xapakrep JBUKECHUS u
31 B3aMMOJICHCTBHSI YaCTHUI] BENECTBA
' Mogenu CTpOECHHsT Ta30B, XHUIKOCTEH W TBEPIBIX
3.1.2 Tell U OOBSACHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
3THUX MOJeJIeH
313 Macca MOJIEKY!L. KonungectBo BEILIECTBA.

[TocTostHHas ABoraapo




3.14

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ikana remneparyp Lenscus

3.15

Mopnens upeanpHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH HICATBHOTO
rasa

3.1.6

AOcomtoTHass TeMmmeparypa Kak Mepa CcpenHei
KHMHETUYECKOM HSHEPruM  TEIUIOBOTO  JIBHKEHUS
yactul rasa. lllkaia remneparyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MenneneeBa. 3akoH
JanpTona

3.18

I"a3oBblie 3akoHbI. M30Mpoliecchl B UeaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: H30TEpMa,
n30xopa, u3obapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue padotel. 3MepeHue Macchl BO3ayxa
B KJlaccHOW koMmHate. HcciienqoBaHue 3aBUCUMOCTH
MEXAy MapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKIN

3.2.1

TepMmoauHamMuyeckas cucrTeMa. BuytpeHnnss
SHEPTUsI TEPMOJNHAMUYECKOU CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonnuectBo Ttemnmorsl U  pabota. BHyTpenHsis
SHEPrusi OJTHOATOMHOTO WJCAJIbHOTO Ta3a

3.2.3

Buant TeIUTIONepe1avuu: TETJIONPOBOAHOCTb,
KOHBEKLIUS, M3IydyeHue. Termno€MKOCTh  Tena.
VnaenrHas  TemnoéMKOCTH  BemecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepe1aye

3.24

IlepBbii  3ak0H TepMoAuMHaMuKHU. [IpuMmeHnenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H3O0IPOLECCAM.
I'paduueckas MHTEpIIpeTays padboThl raza

3.25

TennoBeie MAaIlIMHBI. [TpuHIUIIBL JeUCTBUS
TEIJIOBBIX MamuH. l[IpeoOpa3oBaHusi SHEpPrUu B
TeroBbiX MamuHax. Kosdduuuent monesHoro
nevictBus (manee — KII) TeruioBoii mammabl. [ukn
Kapno u ero KI1/|

3.2.6

Bropoii 3akoH TtepmoauHamuku. HeoOpatumocTth
IIPOLIECCOB B MpHUpoAe. TemoBble IBUTaTENH.
DKoJIOTHYecKre IpoOIeMbl TEIIO3HEPTEeTUKH

3.2.7

TexHrnueckue yCTpOMCTBA: JBUTATEIb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUILHUK, KOHJIUITMOHED

3.2.8

[Ipaktuueckne pabotel. W3mepeHnue ynenbHOU
TEIJI0EMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUSA BEIIIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[lapoobpazoBanne u KoupaeHcanus. Vcmnapenue u




KUIIEHHE. YlellbHas TeIuloTa MapooOpa3oBaHMAL.
3aBHCHUMOCTb TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS

3.3.2

AOCOIOTHAS M OTHOCHTEIbHAS BIAKHOCTH BO3/IyXa.
Hacsimennsiit nap

3.3.3

Teépnoe Ttemo. Kpucrammmyeckue u amopdHbIe
Tena. AHM30TPOIUs CBOMCTB KpucTauioB. JKuakue
KkpucTtauibl. COBpEMEHHbIE MaTEPUAIbI

3.34

[TnaBnenune u KpucTaUIM3AMA. YAeIbHAs TEIUIOTa
rapnerns. CyOnumarus

3.3.5

YpaBHEHHE TEIJIOBOTO OamaHca

3.3.6

Texnuueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJIy4EHUs
COBPEMEHHBIX  MaTepHaioB, B TOM  YHCIIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7

[Ipaktuueckne paboTel. M3mepeHue BIAKHOCTU
BO31yXa

OJIEKTPOIAMHAMUKA

4.1

F

#HHPar##JIEKTPOCTATUKA

411

DnekTpu3anus Tell. DJIeKTpUUecKuid 3apsa. [(Ba Buia
AJIEKTPUUECKUX 3apsiJIOB

4.1.2

[IpoBOTHMKY, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHUsI AIEKTPUIECKOT0 3apsiaa

4.1.4

BzaumogeiictBue 3apsnoB. 3akon Kynona

415

DnexTpuyeckoe ToJe. HanpsoxkénnocTsb
anekTpuueckoro mnois. [IpuHIMO cynepno3uuuu.
JInHny HanpsHKEHHOCTH JIEKTPUIECKOTO TOJIS

4.1.6

Pabora CHUII 3JIEKTPOCTATUYECKOTO HOJIS.
Ilorennuan. Pa3HocTh MOTEHIINAIOB

4.1.7

[IpoBOIHMKM ¥  JUDJIEKTPUKH B  IOCTOSIHHOM
ANEKTPUYECKOM noJe. JvsnexkTpuueckast
MIPOHUIIAEMOCTh

4.1.8

OnextpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa. OHEpPrusl 3apsiKeHHOIo
KOHJIEHCATOpa

419

Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
JNEKTPOMETP, JNEKTPOCTATHYECKAS 3aIlnTa,
3a3eMJICHHE  DJIEKTPONpHOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpakTnueckue paboTHL. N3smepenune
ANEKTPOEMKOCTH KOHJEHCATOPA

4.2

#HHPar###IIOCTOSHHBIA SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcenoBus CYIIECTBOBAHUSA HOCTOSIHHOTO
aieKTpudeckoro Toka. Mcrounuku toka. Cumia Toka.
TlocTOosTHHBII TOK




4.2.2

Hanpsioxenue. 3akon OMa 1151 ydacTka enu

4.2.3

BHGKTpI/I‘{eCKOG COIIPOTUBJICHHUC. YIICJ'IBHOC
COITPOTHUBJICHNUC BCHICCTBA

4.2.4

HOCHCHOB&TCHBHOG, nmapauiejibHOC, CMCHIAHHOC
COCAMHCHNEC ITPOBOJHUKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH JDxoyma —
Jlenna

4.2.6

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cwia (manmee — OJOAC) wu
BHYTPCHHEE COINPOTUBIICHUE HWCTOYHHKA TOKA.
3akoH OmMma JUTSt MOJIHOU (3aMKHYTOI)
anekTprueckoil enu. KopoTkoe 3amMbIkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB.
3aBUCHMOCTh ~ CONPOTHUBIICHUS ~ METALIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBonnuku. CoOcTBeHHass © IpHUMECHas
MIPOBOJAMMOCTh TOIYIPOBOAHMKOB. CBolicTBa p-Nn
nepexoa. [lomynpoBogHIKOBBIE TPHOOPHI

4211

DIEeKTPUYECKHUI TOK B 3JIEKTPOJINTAX.
DIEKTPONUTHYECKAs! AUCCOLMAIIHS. DIEKTPOJIU3

4.2.12

DnekTpuyeckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIbHBIM  pa3psan. Pasnuusble  THITBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma

4.2.13

TexHudeckue ycTpoucTBa: aMIepMeTp, BOIBTMETD,
peocTar, MICTOYHUKH TOKA, DJIEKTPOHAIPEBATEIIbHbIE
pUOOpBL, AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETDP COIPOTHUBIICHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPBI u (bOoTOpE3UCTOPHI,
IIOJIYITPOBOXHUKOBBIN U0/, raJIbBaHUKA

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue cMelmaHHOTO
COEIMHEHUS PE3UCTOPOB.

WNsmepenne DOJIC wucrouHmka TOKa U €ro
BHYTPEHHETO COIPOTHBIICHUS. Habmronenue
JIEKTPOJIN3A

11 KJIACC

Kon
pasaeJa

Koanposepsiemoro
3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA

4

QJIEKTPOAMTHAMUKA

4.3

##HPar#t#H#MAT HUTHOE T1OJIE. 9JIEKTPOMATHUTHA S UHAYKIN A

43.1

IlocTostHHBIE MAarHuThbl. B3aumonelictBue
NOCTOSHHBIX MAaTHUTOB

4.3.2

MarnauTHOe noJsie. BeKTop MarHUTHON MHIYKIIHH.




[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOM
WHAYKLUH. KapTtuna JINHAHN MAarHUTHOH
VHJIYKIAH 10JIs1 HOCTOSIHHBIX MarHUTOB

MarauTtHoe nose IMIpOBOAHHKA C TOKOM. KapTI/IHa
JIMHUM OIS AJIAHHOI'O IMPAMOIO IMPOBOJHUKA H

4.3.3 3aMKHYTOTO KOJIBIICBOTO IPOBOJHHUKA, KATYIIKH
¢ TokoM. OmbiT Opcrena. BzaumopeiicTBue
MIPOBOJHUKOB C TOKOM

434 Cuita AMriepa, €€ MOJTyJIb M HallPaBJICHHE
Cuna JlopeHma, e€ Moayinb U HallpaBJICHHUE.

4.3.5 JIBrKeHUE 3apsyKEHHOM 4acTULBI B OJHOPOJAHOM
MarHuTHOM noje. Pabota cuisl Jlopenna

4.3.6 SIBneHne IEKTPOMAarHUTHON MHAYKITMH

4.3.7 IToTok BeKTOpa MArHUTHOW MHAYKLIUU

438 OJC wuHayknuu. 3akoH  3JIEKTPOMArHUTHOM
nHaykiuu Oapanes
Buxpeoe anekrpudeckoe none. C uHAyKIUN

4.3.9 B IIPOBOJHMKE, JBHXKYLIEMCSI MOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIC

4.3.10 [IpaBuio Jlenma

4311 NunyktuBHOCT. SBNeHne camounaykuuu. SJC
CaMOWHTYKITHH

4.3.12 OHeprus MarHUTHOTO TOJIs1 KATYHIIKK C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T10JIe
TexHUYecKre yCTpOWCTBA: MOCTOSTHHBIE MAarHMTHI,

4.3.14 IEKTPOMArHUTBI, IEKTPOJIBUTATEND, YCKOPUTEIH
JJIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS I1eYb
[IpakTuueckue pabotbl. M3yueHne MarHUTHOTO
TOJIS KaTyIIKK ¢ TokoM. MccnenoBanue neicTBus

4.3.15 MOCTOSHHOTO MAarHhTa Ha paMKy C TOKOM.

HccnenoBanue  sBJIEHUS  AIEKTPOMATHUTHOMU
WHIYKIUN

KOJIEBAHWA 1 BOJIHBI

5.1

#HPartHHH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Komnebarennuas CHCTEMA. CBoOogHbBIE
KoJeOaHusl. I"apmonnueckue Kose0aHusl.
[Tepuon, yactora, amrutyaa u (aza Koaedbanmit

512

[IpyxxnHHBIN MasITHUK. Maremarnueckuit
MasiTHUK

513

ypaBHCHI/IC TapMOHHUYCCKUX KoJIeOaHMiA.
Kunemarnueckoe wu JUHAMHWYCCKOEC OIIMCaHUC
K0JIe0aTeIbHOTO JABHOKCHUA

5.1.4

[IpeBpamienue dHepruv IIpd TapMOHHYECKHUX
kojeOanusax. CBsA3b aMIUIMTYABl KoJeOaHMi
MCXO/IHOM BETMYMHBI C aMIUTUTYAAMHU KoJleOaHun




€€ CKOPOCTH M YCKOPEHUS

5.15

KoneobarensHeli KOHTYD. CBoOoHEBIE
JNIEKTPOMArHUTHBIE KoJleOaHUus B HACaTHLHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS  MEXKITY
MEXaHUYECKHUMU u AIEKTPOMArHUTHBIMH
konebanusimu. Dopmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS OHHEPrHMU B HUACATHHOM
KoJIeOaTeJIbHOM KOHTYpE

5.1.7

BrinyxaeHHnsie MEXAHUYECKUE KoJe0aHusl.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
ANIEKTPOMArHUTHBIC KOJICOaHNI.

5.18

IIepemenHsbIi TOK. CunycouanbHbII
MEPEMEHHBIN TOK.

5.19

MomHOCTh TepEMEHHOT0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE  3HAYEHHE  CHJIBI TOKA H
HaMpPsDKEHUs

5.1.10

Tpancdopmarop. IIpousBoactBo, mnepenada u
norpediieHue JEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKHE PUCKA IIPU  IPOU3BOJCTBE
JIEKTPUYECKON DHEPIUH. KynsTypa
HCII0JIb30BAHHUS NIEKTPO3HEPTUH B
ITIOBCETHEBHOM KU3HU

5.1.11

Texauueckue YCTpOMCTBA: ceiicmorpad,
AIICKTPUYECKHI 3BOHOK, JIMHUH DIICKTpOIepeiad

5.1.12

[IpakTuyeckue paboTHI. Uccnenosanue
3aBHCHUMOCTH TEpHo/ia MajbIX KoseOaHUi rpys3a
Ha HHUTH OT JUIMHBI HUTH M Macchl Tpy3a.
HccnenoBanue mepeMEeHHOTO0 TOKa B IIETIA U3
MOCJIeI0BaTeNbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIIKU ¥ PE3UCTOPA

5.2

#HHPartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHUS
501 pacrpocTpaHeHHs. [epuon. CKopocTh
o pacrpocTpaHeHHs U JUIHa BOJHBI. [lonepeunsie
Y TIPOJIOJIbHBIE BOJTHBI
529 ###Par###  WureppepeHuus u  audpakuus
o MEXaHHYECKUX BOJH
5923 3Byk. CkopocTth 3Byka. ['poMKoOCTh 3ByKa.
Bricora Tona. TemOp 3ByKa
DNEeKTPOMAarHUTHBIC BOJHBL. Y CIIOBHS U3ITyICHUS
524 9JIEKTPOMArHUTHBIX BOJIH. Biaumnas
o opueHtanmsi BektopoB E, B wmw v B
9JIEKTPOMArHUTHON BOJIHE B BAKyyMe
CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPa’KECHHE,
525 MpesioMIIEHHE, HoJIIpU3aIus, nudpaxus,

uHTephepeHiys. CKOpPOCTh 3IIEKTPOMArHUTHBIX




BOJIH

5.2.6

[[Ixana »neKTpOMarHUTHBIX BOJIH. [IprmeHeHHe
JJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI PaaruoCBA3U nu TCIICBUACHUS.
Paguonokamus. DneKTpoMarHuTHOE 3arps3HeHHe
OKpY>KarolleH CpeJibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHBI, YJIbTPa3BYKOBas JAHArHOCTHKAa B
TEXHUKE U MEJUILHUHE, pajap, palduoNpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

H#HParfiH#OII TUKA

5.3.1

[IpsmMonuHeiiHOe pacnpocTpaHeHHE CBeTa B
OAHOPOAHOM cpene. JIyy cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHUS CBETa.
IToctpoenne n300payKeHHH B INTOCKOM 3epKajie

5.3.3

[penomenne cBera. 3aKOHBI NPEIOMJICHHS CBETA.
AOCOIOTHBIN TTOKA3aTeb NPEJIOMIICHUS

5.34

[TonmHoe BHYTpeHHEe oTpaxenue. [IpenenbHblii yron
IIOJTHOT'O BHYTPEHHEr0 OTPAKECHUS

5.35

Hucnepcuss cBera. CnoxHbIE cocTaB 0enoro
cBera. LIBer

5.3.6

Cobuparome U pacceuBarolue JUH3bL. TOHKas
nuH3a. POKYCHOE PACCTOSHUE M ONTHYECKAS
cuia ToHKOM nuH3bL. [locTpoeHue n3o0pakeHui
B COOMpaloIIMX U pacceUBAIOIIUX JIMH3aX.
Q@opMyna  TOHKOM  JMH3BL.  YBEJIUYEHHE,
JTABAEMOE€ JIMH301

5.3.7

[Ipenensl  NPUMEHUMOCTH  I€OMETPUYECKOU
ONTUKH

5.3.8

WnTepdepenius CBETA. KorepenTHsie
WCTOYHUKHU. Y CIIOBUS HAONIOAECHUS MaKCUMYMOB
U MUHUMYMOB B UHTEpP(QEpEHIIMOHHONW KapTHHE
OT JIByX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cera. JudpakiumonHas peméTka.
YcnoBue HaOMIOJEHUS TJIaBHBIX MaKCUMYyMOB
MpU MaJCHUHM MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAaKIHOHHYIO PEHIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

Texunyeckue YCTpOMCTBA: OYKH, nyma,
(dboToanmapar, MIPOEKITMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl OITHKAa,
nudpakIOHHAs peMIETKA, TTOJISIPOU]]

5.3.12

[IpakTuueckue pabotel. M3mepenue mokaszatens
MIPETOMIIEHUSI. Hccnenosanue CBOIICTB
n300pakeHU I B JIMH3aX. Ha6mronenue
JMCIIEPCUU CBETA




DJIEMEHTHI CIIELIMAJIbBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1

['panutpl MIPUMEHUMOCTH KJ1aCCUYECKOI
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIILHOCTH:  MHBAPUAHTHOCTh  MOIYJIS
CKOPOCTHM  CB€Ta B  BakyyMe, [PHUHLUII
OTHOCHUTEIBHOCTH DWHINTECHHA

6.2

OTHOCHUTENLHOCTD OAHOBPEMCHHOCTHU.
3aMCIIHeHI/Ie BPCMCHH U COKPAIICHUC NJIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHOMN YaCTHIIBI

6.4

CBsi3b  Maccel C DJHEpPrued H HUMIYJIbCOM
CBOOOJTHOM YaCTHUIIbI. DHEPTHS MMOKOs CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

###Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonel. Popmyna IlnaHka cBsA3M DSHEPruu
¢doTOHa C ero 4YacToTOH. DHEprusi M HMMITYJIbC
(dhortoHa

7.1.2

OtkpeiTue U uccienoBanue ¢Gorodddekra.
Omnpitel A.I'. Cronerosa. 3akoHbl hoTodddekra

7.1.3

VpaBuenne OiHmTeiiHa 1 QoTodddexTa.
«Kpacnas rpanuia» ¢potodddexra

7.1.4

Hanenue ceera. OnbiTel [1.H. JIeOenena

7.15

XUMHUUYECKOE ICHICTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA: (hOTO3JIEMEHT,
(dhoTomatuuk, coaHeuHas 0atapesi, CBETOIHO]T

7.2

CTPOEHUE ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pezepdopaa o
HCCIIeIOBaHMIO CTpoeHus aToma. [ImanerapHas
MOJIENIb aTOMa

7.2.2

[Toctymarer bopa. M3nydeHue u NOTIIoOIIEHHE
(OTOHOB IpU HEepexoje aToMa C OJAHOTO YPOBHS
SHepruu Ha napyroi. Buawl cmnektpoB. CrexTp
YPOBHEH HEPTUU aTOMa BOAOPOJA

7.2.3

BonHoBBIE cBOMCTBA yacTull. BonHel ne bpoiis.
KopnyckynsipHO-BOTHOBOM yalIi3M.
Jlndpakims >71eKTPOHOB Ha KpHUCTAJIIaX

724

CrnoHTaHHOE€ ¥ BBIHYXKJIEHHOE  M3JIy4Y€HUE.
YceTpoiicTBO M MPUHITUTT PabOTHI Jlazepa

7.2.5

TexHnuueckue YCTPOWCTBA: CIIEKTpaIbHBIN
aHanu3  (CIEeKTPOCKOM), Ja3ep, KBaHTOBBIN
KOMITBIOTEP

7.2.6

[IpakTnueckue paboThLI. Habmonenue
JMHENHYaToro CueKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metoasl Ha6J'IIOI[eHI/ISI )51 perucTpanuun




OJICMCHTAPHBIX YaCTUI]

7.3.2

OtkpbITHE PaIMOAKTHBHOCTH. OnbITHI
Pesepdpopna  mo  ompeneneHuio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa anbpa-,
Oera-, raMMma-u3Iy4eHHs. Brusnue
PaJMOAKTUBHOCTHU HA )KUBBIC OPraHU3MbI

7.3.3

OtkpeITHE TNpPOTOHA M HeWTpoHa. HykinoHHas
Mozenb sanpa [eizendepra — MBanenko. 3apsin
snpa. MaccoBoe uncio sapa. Mzoromnsl

7.3.4

Anbda-pacnaz. DJIEKTPOHHBIH M TO3UTPOHHBIN
Oera-pacma. ["amma-n3nydenue. 3aKoH
paZiMOaKTUBHOIO pacraja

7.3.5

DHeprusi CBsI3W HYKIOHOB B siape. SlaepHble
cwibl. Jledekt Macchl siapa

7.3.6

SAnepusle peakuuu. JleneHne U CUHTE3 sAep

7.3.7

SAnepublii  peaktop. TepMosiepHbIi  CHHTES.
[Tpo6aemsl u IIEPCIIEKTUBBI AIepHON
SHEPreTUKU. DKOJIOTMYECKHE acCHEeKThl sIepHOU
SHEPreTUKU

7.3.8

DneMeHTapHble YacTullbl. OTKpPBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHnueckue yCTpOMCTBa: JO3MMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckue pabotel. MccnemoBaHue TpeKoOB
qacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Co3Be3nus, sipkue 3BE3/BI,
IIJTAHETHhI, UX BUJUMOC IBUXXCHUC

8.2

Conneynas cucrema. Ilnanersl 3eMHON Tpynmbl.
[InaHeThI-TUTaHTBl U UX CHYTHHUKH, KApJIUKOBBIE
magetrsl. Maineie Tesa CoTHEYHOW CUCTEMBI

8.3

Comnne, dotochepa u armochepa. ConmHeunas
AKTUBHOCTD

8.4

Wcrtounuk sHeprun CostHLA U 3BE3]T

8.5

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paguyc, TeMIieparypa, 1704
B3aUMOCB3b. /[narpamMmma «CnekTpajibHbIN KJIace —
CBETHMOCTb. 3BE3 B! TJIAaBHOM
MOCJIEIOBATENLHOCTH. 3aBUCUMOCTh  «Macca —
CBETHMOCTBY IS 3BE3 TJIaBHOM
MOCIEA0BaTEILHOCTH

8.6

##HPar###BuyTpenHee CTpOEHHE 3BE3 L.
CoBpeMeHHBIE TPENICTABIECHUSI O MPOUCXOKICHUN
1 sBosmonK CosHIa M 3BE3/1. DTarbl XKU3HH 3BE3]T

8.7

Mneunsii I1yte — Hama ["anaktuka. CiupanbHas
CTpykTypa ['ajakTuku, pacnpeneneHue 3BE3,




raza u nouia. Ilonoxxenue u nsuxeHne CoiHIa B
lNanakruke. [Tnockas u chepuyeckas
nojcucteMsl ['anakTuku
88 Tunsl ramakTuk. PaguoranakTuku W KBa3apbl.
' UEpHble AbIPHI B s1/Ipax rajJakTHK
Bcenennas. Pacmmpenue BceenenHoil. 3akoH
Xa00Oma. Pasberanme ramaktuk. Bospact u
8.9 panuyc Bcenennoii, Teopusi bonbmioro B3pbIBa.
Mogens «ropsueit Bcenennoit». PenukToBoe
U3JIy4eHUe
MacmtaOHast CTPYKTYypa Bcenennoii.
8.10 MeraranakTuka. Hepeménnsie poOJIEMBI
aCTPOHOMHUU

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI J1J151 YYUEHHUKA

» Gusuka. 10 knace. Maxumes [.4., Byxosues b.b., Corckuit H.H.; mon penakmueit
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnieHne»

» ®uzuka. 11 knacc. Mskumes I'.41., Byxosues b.b., Yapyrun B.M.; nox penakiueit
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bu6nuoreka [IOK




