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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypOBHS Ha YpPOBHE CpeJHEro ooOmiero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTelbHOU mporpaMMmel, npeactaBieHHbx B PI'OC COO, a Takke ¢ yuétom QenepanbHOi
paboueii mporpaMMbl BOCIIMTAHHs M KOHIICTILMH TperojaBaHusi yueOHoro mpeamera «Pusukay B
oOpa3oBaTenbHBIX  OpraHm3anusx  Poccwiickoii ~ ®exepanuu,  pealu3ylONMX  OCHOBHBIC
o0Opa3oBaTelbHbIC TPOTPAMMBI.

Coneprxanue mporpaMMbl 1o (U3MKe HampaBlieHO Ha ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydaromuxcss 10—11 kmaccoB npu oOydeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOrO noaxona. IIporpamma no ¢usuke cooTBeTcTBYET TpeOOBAHUAM
OI'OC COO kK muaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pEe3yJbTaTaM
oOyueHus, a TaKXKe YYUThIBAET HEOOXOJMMOCTh pealu3alii MEXIPEIMETHBIX CBs3ed (U3HKU C
€CTECTBEHHO-HAY4YHbIMU Y4E€OHBIMU NpeaMeTamMu. B Hell omnpenenstoTcs OCHOBHBIE LIETU HW3YyYEHUs
(GU3MKM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHHUs, IJIAHUPYEMbIE pPE3YJbTaThl OCBOCHMS Kypca
(bM3UKH: TUYHOCTHBIC, METANIPEAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma o gu3ukKe BKIIOYAET:

e [JIaHUpPyeMble pPe3yJIbTaThl OCBOEHUSA Kypca (pu3mku Ha 06a30BOM YpOBHE, B TOM YHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusnkay no rogam oOydeHusl.

dusnka KaKk Hayka O Hambosiee OOMMX 3aKOHAX MPHUPOJIbI, BHICTYMAas B KadyeCTBE Y4EOHOTO
mpenMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIM BKJIAJ| B CHUCTEMY 3HAaHUN 00 OKpYKalolleM MHpE.
IkonpHBIA KypC PU3UKU — CHCTEMOOOPA3YIOUINI /1151 €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHHUI, H3y4yaeMbIX XHUMHEH,
ounosoruen, (uzmueckoil reorpaduell m actpoHomuen. Mcmonp3oBaHHWE W aKTHBHOE TMPUMEHEHHE
(MBUYECKUX 3HAHWK OMpENeIsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIIOPTa, OCBOEHHSA KOCMOCA, IONMY4YEHHUS HOBBIX MAaTepUAIOB C 33JaHHBIMU
cBoiicTBamMH U Apyrux. M3ydyenue Gu3NKy BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
HAayYHOM KapTUHBI MHpa 0O0ydaromuxcs, B (pOpMHpOBAHHUE YMEHHH MPUMEHSATh HAYYHBIH METOJ]
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3MKH A7 YpOBHS CpelHEro ooiiero oopa3zoBaHUs IMOJIOKEH psf HEH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SIBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuai U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIMPOCH KIACCHUYECKOH, Tak H
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUHM C HEll Martepuan Kypca (GU3NKU OOBEAUHEH BOKPYT
¢buznueckux teopuil. Beaymum B Kypce sBisercs GopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanoiaraeT HCIOJIb30BaHUE TYMAaHUTApHOTO
noTeHana (Gpu3nyecko HayKH, OCMBICICHHE CBSI3M Pa3BUTUS (U3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3MKu MpeanojaraeT 3HaKOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes osKxonozuzayuu  peannsyercss TOCPEICTBOM  BBEJIEHHsS JJIEMEHTOB  COJEp)KaHus,
MOCBSIIIEHHBIX HSKOJIOTHYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C pa3BUTHEM
TEXHUKH M TEXHOJOTHH, a Takke OOCYKIEHHs NMpOoOJIeM PALUOHAIBHOTO MPHUPOJIOTIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.



CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3MKM HAa YpPOBHE CpeaHero obmero oOpa3oBaHUs
ABISIOTCS  u3uueckue Teopuu (popMupoBaHME MPEACTABICHUA O CTPYKTYpe MOCTPOCHHSA
¢busnueckoit Teopuw, posii (PyHIAMEHTAIbHBIX 3aKOHOB U TMPHUHIMIIOB B COBPEMCHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, TPAHUIAX NPUMEHUMOCTH TEOPHH, Ul OINUCAHUSA ECTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CuCTeMHO-IEITETPHOCTHBIN MOAX0A B Kypce (DM3MKH peann3yeTcst Mpexae BCero 3a CYET
OpraHu3alui SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOydatommxcs. st 6a3oBoro ypoBHsS Kypca
(UMK — 3TO HCIOJB30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB W
na0opaTOpHBIX PadOT, KOTOpBIE B IMporpamMme MO (u3MKe OOBEOTUHEHBI B OOIMIMK CIHCOK
YUEHHUECKUX MPAKTUYECKHX paboT. BeimeneHwe B ykazaHHOM IepedyHe JTabOpaTOpHBIX padoT,
MIPOBOJIUMBIX JJIsi KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKAMU 00pa30BaTENIBHOTO Mpolecca
UCXoAs U3 OCOOEHHOCTEH IUIAHMPOBAHMS U OCHalleHuss KabuHera Qusuku. Ilpu sToMm
oOecrieunBaeTcsi OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSIMH TIPOBOJHWTH KOCBEHHBIC H3MEPECHHUS,
WCCIIEIOBAaHUSI 3aBUCHMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB TII0 TPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonbmoe BHUMaHUE yAeISIETCS PENICHUIO PACUETHBIX M KA4eCTBEHHBIX 3ajad. [Ipu sTom uis
pacu€THBIX 3a7a4 TPHOPHUTETOM SIBIITIOTCS 3a/aud C SIBHO 33aJaHHON (DU3MYECKOH MOMETbIo,
MO3BOJISIONINE TIPUMEHSTh N3Y4eHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zeia Kypca, TakK
W WHTETPUPYS 3HAHWS W3 Pa3HBIX pasfenoB. s KauyeCTBEHHBIX 3a/1a4 MPHOPUTETOM SBISIOTCS
3aaHns Ha OOBSICHEHWE NMPOTEKaHWs (PU3MUYECKHUX SBICHHH W TPOIECCOB B OKPYKAIOMICH KHU3HH,
TpeOyromre BpIoopa (U3NIECKON MOIEIH [T CUTYalluy IPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu GPI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY 00ECIIEYCHHIO
y4eOHOro mpoliecca 0a30BBI ypOBEHb Kypca (PM3WKM Ha ypOBHE CpPEAHETO 00Iero oOpa3oBaHUS
JOJIKEH U3y4aThCsl B YCIIOBUSAX MPEIMETHOro KabuHeTa GU3UKH WM B YCIOBUSIX HHTETPUPOBAHHOTO
kaOWHETa TPEIMETOB EeCTECTBCHHO-HAYYHOrO IMKiIa. B kabuHere (U3MKA JOKHO OBITH
HE0O0XoauMoe J1abopaTopHOe 000PYIOBAHUE TSl BHITIOJHEHUS YKa3aHHBIX B MporpaMMe Mo (pU3HKe
YUYEHUYECKUX MPAKTUUYECKUX PadOT U IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JleMoHcTpaliMOHHOE  00OpydoBaHHEe (QOpPMHUpPYETCSI B COOTBETCTBUUM C  MPHUHIIMIIOM
MUHUMAaJbHONH JOCTATOYHOCTH M OOECleynBaeT MOCTAHOBKY MEPEYUCICHHBIX B IPOrpaMMe II0
¢bu3MKe KIIOYEBBIX JIEMOHCTpALUil Ui MCCIEAOBAHMSI HU3Yy4aeMBIX SIBJICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIH.

JlaGoparopHoe 000pymOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopMupyeTcs B BUIEC
TEMaTHYEeCKHX KOMIUIEKTOB U 0OecreunBaeTcs B pacuére 0JJHOr0 KOMILUIEKTa Ha IBYX 00Yy4aroIHuXCsl.
Tematnueckue KOMIUIEKTHl J1abOpPaTOpHOTO OOOpPYIOBaHUS JOJDKHBI OBITH IOCTPOECHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKkKEe KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIE IU(DPOBHIX JTa00PaTOPUH.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:

. (dhopMHpOBaHHE MHTEpPECca U CTPeMJICHUS OOy4arolIMXCs K HAYYHOMY HM3yYCHHIO MPHUPOJIBI,
pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

o pa3BUTHE  TPEACTABICHUA O  HAYYHOM  METOJe TO3HaHHs U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

o (¢hopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YeHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

J dbopMupoBaHre yMEHUU OOBSCHATH SIBICHUS C HCIOJb30BaHHEM (U3WYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

J (dhopMHpoBaHHE TMPEACTaBICHUI O posid (PU3UKHU I Pa3BUTHs APYIHMX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHH.



JlocTmkenre 3TUX Lejedl o0ecreuynBaeTcsl peuieHueM CIEAYIOIUX 3a]ady B IPOIECCe H3YUCHHS
Kypca (pU3MKM HA YPOBHE CpPeIHEro oOIIero o0pa3oBaHus:
o MpUOOpEeTEeHNEe CHCTEMBbI 3HAHUH 00 O0OmUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX, BKIIOYA MEXaHHUKY, MOJCKYISIPHYIO (DH3UKY, JICKTPOJUHAMHUKY, KBAaHTOBYIO (M3HKY U
AJIEMEHTHI aCTPO(U3UKH;
o dbopMHupOBaHHE YMEHHUH MPUMCHITh TCOPETHYCCKUE 3HAHMS I OOBSICHCHUS (PU3NICCKUX
SIBJICHUW B TIPUPOJIC U JUTSI IIPUHSATHUS MPAKTUYCCKUX PEIICHUH B TIOBCESIHEBHOM KU3HM;
J OCBOCHHE CIOCOOOB PEIICHHS PA3IUYHBIX 33/la4 C SBHO 3aJaHHON (DM3HUYECKON MOJIENbIO0,
3aJ1a4, MOIPa3yMEBAOINX CAMOCTOSITEIIEHOE CO3/IaHNe (PU3NICCKOM MOJICIH, aIeKBATHOUN YCIIOBHSIM
3a/1a4u;
o MOHUMaHWe (PU3UYIECKHUX OCHOB W TIPHUHIIUIIOB JICWCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHIECKHX TIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;
J OBJIQJICHUE METOJaMU CaMOCTOSITCJIbHOTO TUTAHUPOBAHHUS W TPOBEACHUS (PUINUCCKUX
OKCIIEPUMEHTOB, aHalW3a W UWHTEpIpeTanud WHQOpPMAIMH, ONpEACICHUS JOCTOBEPHOCTH
MOJTYYEHHOTO PE3yIbTaTa;
J CO3JaHHME YCJIOBHM JUIS Pa3BUTUS YMEHUH TPOCKTHO-HUCCIICOBATEIILCKON, TBOPUYECKOM
NESITETEHOCTH.
Ha usyuenue ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE CpeHEro 00IIero oopazoBanus orBoautcs 136
yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezenio), B 11 kiracce — 68 gacoB (2 4aca B HEJIETIO).
[Ipemnaraemserii B mporpamMme 1o (U3HKE NEepeUeHb JTA00PATOPHBIX U MPAKTUYSCKUX PA0OT SIBISICTCS
PEKOMEHI0BaHHBIM, YYUTEIb JeNIaeT BBIOOP MPOBEIACHHS JTaOOPATOPHBIX PabOT M OIBITOB C YUETOM
WHIMBHUIYATBHBIX 0COOCHHOCTEHN 00yUJaromuXCsl.
COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3znen 1. ®u3nka 1 MeTObI HAYYHOI' O MO3HAHUS

®uzuka — Hayka o npupojae. HayuHble MeTOAbl MO3HAHHUS OKpyXkaromero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MopnenupoBanue (puU3MUECKUX SABIEHUNH U mpoieccoB. Hayunbsie rumorespl. Pusmdeckue
3aKOHBI ¥ TeOpUU. ['paHUIIbI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBIkeHHs. CucreMa oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSAS CKOPOCTb, MI'HOBEHHAs CKOpPOCTb) M YCKOpPEHHE
MaTepUaTbHOM TOYKH, UX TMPOEKIMH Ha OCH CUCTEeMBbI KoopauHaT. ClOKEeHHEe MepeMelieHud u
CJIOJKEHHE CKOPOCTEM.

PaBHOMepHOE UM paBHOYCKOpEHHOE TMpPSMOJUHEHHOe MaBIkeHue. [paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, YyTH U MEePEMEIICHNUS MaTepUaTbHOU TOUKH OT BPEMEHHU.

CBoOoiHOE MafieHne. Y CKopeHrne CBOOOHOTO MaIeHUs.

KpuBonuneiinoe nBmwkeHue. J[BrkeHHe MaTepHalbHON TOYKU MO OKPYKHOCTU C TOCTOSITHHON
M0 MOAYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEIHas ckopocTh. llepnon m yactora oOparieHus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.



TexHuyeckue ycTpoHMCTBAa U NMPAKTHUYECKOE NPUMEHEHHE: CHUAOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE [TEpEAAYN.

Jlemoncmpayuu

Moenp cucTeMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanme IBUKCHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBuxenus tesa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

HanpaBnenue ckopoCTH Ipy ABMKEHHUH MO OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIY NYTSMH, NMPOWJICHHBIMH TEJIOM 3a MOCJEJA0BATEIbHbBIC
paBHbBIE TPOMEKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYaJIbHOM CKOPOCTHIO, paBHOU
HYIIIO.

N3yuenune nBUKEHUs MApPUKaA B BA3KOM KHUJIKOCTH.

N3yuenune nBukeHus Tena, OpoIIeHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocuTenbHOCTH ["ammmes. Ilepmeiit 3akoH HproroHa. MHepuuaibHbIE CHCTEMBI
OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoii 3akoH HeroToHa 117151 MaTepuaibHOU
Touku. Tpetuit 3aKkoH HproTOHA [I711 MaTepHalbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna Tsoxecth. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenune. Buapl tperus (mokosi, ckoyibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHHs] CKOJIbKEeHUS W cuia TpeHus mnokos. Kosdduument tpenus. Cuna cOmpoTHUBICHUS NPU
JBWKEHUHU Te€Ja B )KUIKOCTH WUJIU Tase.

[TocTynarensHoe U BpamiareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuiibl OTHOCUTEIBHO OCU BpaieHus. [lnedo cuibl. YcinoBus paBHOBecHs TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: NOJAIIWIHUKH, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue Cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AehOopMaIiHu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmarium.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEA, UMEIOLIETO OCh BPAIEHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke



Wmnynsc MarepualibHOM TOYKHM (Tela), CUCTEMBbl MaTepualbHbIX ToueK. Mmmynbc cunbl u
M3MEHEHHE UMITyJIbCa Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE JABUKEHUE.

Pabora cusbl. MOLITHOCTH CHJIBL.

Kunernueckast »Heprusi MarepuanbHOM Touku. Teopema 00 HW3MEHEHWH KHHETHUECKOU
SHEpPIruu.

[MorenumaneHas sHeprus. lloTeHIManbHas >HEPrus ynpyro aeGopMHUpOBaHHOW MPYKHHEI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loreHumaneHple W HEMOTEHUUANbHBIE CHJIBI. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM HEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuueckre yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIMAIbHONW PHEPTUHU B KHUHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyenne abCONIOTHO HEYNpYyroro yjaapa ¢ IOMOUIbIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOTHI CHIBI ¢ U3BMEHEHHEM MEXaHMYeCKOW HHEpPruM Teja Ha mpuMepe
PacTsLKEHUS pE3UHOBOTO XKIyTa.

Paspnen 3. MoJuiekyasipHasi QU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPHUH M UX OMNBITHOE 0OOCHOBAaHMUE.
bpoynoBckoe nBwkenue. quddysus. Xapakrep ABMKEHUS M B3aMMOJICHCTBHS YacTHI] BEIIECTBA.
Mopnenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSCHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. KonnyectBo BenectBa. [loctositnnas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mogens wupaeanpHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKON TEopuun
uaeanbHoro raza. AOCOJIIOTHAs TeMIeparypa Kak Mepa cpeiHell KHHETUYEeCKONH PHEPruH TEIIOBOTO
nBrkeHus yactull ra3a. [llkana temnepatyp KenbBuHa. ['a30Bble 3ak0HBI. YpaBHeHUEe MeHneneeBa—
Kianeiipona. 3akon /lamproHa. M3omponeccel B UACAIBHOM TIa3e € NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. [ paduueckoe npeacrapieHue U30MPOIIECCOB: U30TEpMa, U30X0pa, H3o0apa.

Texuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOUIME JUCKPETHOE CTpOEHHE BemiecTBa, (oTorpaduu  Molekynl
OpPraHUYECKUX COECIMHEHUM.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Mojiens 6pOYHOBCKOTO JIBUKEHUSI.

Mogens onbita IITepHa.

OneIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCUCTBHSL.

Mogenb, WIUTIOCTpUPYIOLIAsk IPUPO/IY IABJICHUS ra3a Ha CTEHKU COCyAa.

OneIThI, HIUTFOCTPUPYIOIIYE YPAaBHEHHE COCTOSHUS UAEAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OmnpeneneHre Macchl BO3lyXxa B KJIACCHOM KOMHare Ha OCHOBE M3MEpPEeHMH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y ITapaMeTpaMU COCTOSTHUS pPa3peKEHHOTO Tasa.



Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpeHHs 53HEprus TEPMOJAMHAMMYECKOM CHUCTEMBI H
ciocoObl €€ m3MeHeHus. KosmdecTBO TeruioTel M paboTa. BHYTpeHHSS 3HEprus 0JHOATOMHOTO
UJEaNbHOTO raza. Buapl Temonepeaayu: TEIUIONPOBOJHOCTb, KOHBEKLMS, M3JIydeHUE. Y JIeNbHas
TEIUI0EMKOCTH BellecTBa. KomuecTBo TEMIOThI IpU TEIUIONEpEIaye.

[Tonsitne 006 amuabarHoM mporecce. [lepBwiii 3ak0H TepMOAWMHAMHKH. [IprMeHeHHEe MmepBOTro
3aKOHA TEPMOAMHAMUKH K H30mporieccaM. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamukid. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TeroBble mamuHbl. [IpuHnunsl nedcTBUs TEIUIOBbIX MamiuH. [IpeoOpa3oBaHus 3Hepruu B
TeIIoBbIX MamuHax. KoagduuueHnt nonesnoro aeiictsus temaoBoid mamuHbl. ukn KapHo u ero
KOX(QHUIIUEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHIECKUE TPOOIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoilcTBa M MPaKTUUYECKOE NMPUMEHEHHE: JBUTaTelb BHYTPEHHErO CropaHus,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEHW SHEPrUu Teja MPHU COBEPIICHUH pabOThl: BBUIET MPOOKU U3 OyTHUIKH
Mo JAEWCTBHEM C)KATOTO BO3/yXa, HarpeBaHue »3@upa B JATYHHOM TpyOKe MyTéM TpEeHUs
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHeH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3TyXa (OTMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune ynenbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooOpazoBanne u koHAeHcarus. Vcmapenue u kureHue. AOCOJIIOTHAsSE U OTHOCUTEbHAS
BII&KHOCTh BO31yXa. HachimeHHbld map. YjaenbHas TeIuioTa MapooOpa3oBaHus. 3aBHCHMOCTh
TeMIEePaTypbl KUIIEHUS OT JAaBJICHUS.

Teépnoe tenmo. Kpucrtamnmuyeckue u amopdHbie Telna. AHU30TPONHUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuainsl. [1naBnenue u kpucramumsanus. Y 1eiabHas TeioTa
riaBnenus. CyOaumarusi.

YpaBHeHHE TEIIOBOTO OanaHca.
Texnuyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THTPOMETP U ICUXPOMETP,

KaJIOPHUMETP, TEXHOJIOTUH IIOJTYUYCHHUSA COBPEMCHHBLIX MAaTCpHajioB, B TOM 4YHMCJIC HAHOMATEpHAJIOB, U
HAaHOTCXHOJIOI'UH.

Jlemoncmpayuu
CBoO#ICTBa HACBIIICHHBIX ITAPOB.
Kunenue npu NOHMWKEHHOM JaBJICHUH.
CriocoObl M3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIusi KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.
Pasnen 4. DuekrpoamnamMmuka
Tema 1. dnekmpocmamuxa
DnexTpu3aiys Ten. DNeKTpudeckuil 3apsa. JIBa Buaa snekTpudeckux 3apsnaoB. [IpoBoaHukwy,
JTUDTIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS AIIEKTPUIECKOTO 3apsia.



B3aumoneiictue 3apsnoB. 3akoH Kynona. ToueyHblid 31EKTpUUECKUMN 3apsl. DIECKTPUUECKOE
nose. Hanpsoxk€HHOCTH 3ieKTpuyeckoro noJid. IIpuHmun cyneprno3suuuy 3JIEKTPUYECKHUX IIOJICH.
JInHuM HaNIPSKEHHOCTH DIIEKTPUYECKOTO OJIS.

PaGora cui anekrpocrarudeckoro moiist. [lorenmman. Paznocts norennuanos. [IpoBoaHukn u
JURJIEKTPUKH B JIEKTPOCTATHYECKOM MoJje. JuanekTpudeckast IpoOHUIIAEMOCTb.

OnexkrpoéMkoctb. Konpencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuecknue yCTpOWCTBA U MPAKTHUYECKOE TMPUMEHEHHE: DJJIEKTPOCKOII, JIIEKTPOMETD,
ANIEKTPOCTATUYUECKAs] 3alllUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO M MPUHIMUIT JEHCTBUS dJIEKTPOMETPA.

B3anmonencTBre Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE TT0JI€ 3aPSHKEHHBIX TEl.

[TpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTUYEeCKas 3aluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT IUIOMIATU TIJIACTHH, PACCTOSTHUS
MEXTy HUIMH U TUAJIEKTPUIECKON TPOHHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mictounnku Toka. Cuna
ToKa. [IocTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 yuacTka LEnH.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y IECJIBHOE CONMPOTHUBJICHUE BemlecTBa. [lociaenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COCAMHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOmHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBICHHE MCTOYHMKA TOKA. 3akoH Oma i
MOJTHOM (3aMKHYTOM) 37IeKTpruIecKoi nenu. KopoTkoe 3aMbIkaHHeE.

DIEeKTPOHHAs MPOBOJAUMOCTh TBEPABIX METAIUIOB. 3ABUCUMOCTh CONPOTUBIIECHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX MIYYKOB.

[TonynpoBoanuku. CobCcTBEHHAs M MPUMECHAs MPOBOJUMOCTD MOIYHIPOBOJHUKOB. CBOMCTBA
p—n-nepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax dJIEKTPOJUTOB. DJIEKTPOJUTHYECKAS
JUCCOIanus. DIEKTPOJIN3.

DnekTpuyeckuidi TOK B razax. CaMOCTOSITENbHBIA W HECAMOCTOSITENbHBINA pa3psa. MonHus.
[lnazma.

TexHuueckre ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHWE: aMIepMETp, BOJIBTMETP, PEOCTar,
WCTOYHUKU TOKA, JIEKTPOHArpeBaTeNbHbIE TPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPHI U (HOTOPEIUCTOPHI, MOTYIPOBOJHUKOBBINA IHOJ,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.



3aBUCUMOCTb  COIIPOTHBJIEHHUS ILWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHUE POBOIHUKOB.

IIpssmMoe wu3MepeHue dIEKTPOABMKYIIEW cuibl. KopoTkoe 3aMblKaHHE TajJbBaHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIaHHOro COeIMHEHUS pE3UCTOPOB.

N3mepenue 3mekTpoABUKYIIEH CUITbl HICTOYHUKA TOKA U €M0 BHYTPEHHETO COMPOTHUBIICHUS.

HaGnronenue anexkrponusa.

MexnpeamerHble CBSI3U

N3yuenune xypca ¢usuku 06a3zoBoro ypoBHs B 10 Kjacce OCYIIECTBIAETCS C YYETOM
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUHU, Teorpapuu 1
TEXHOJIOTUHU.

Meosicnpedmemnule noHAmMuUs, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO [TO3HAHUS: SBJICHUE,
HaydHbId (akT, rumores3a, (Qu3MUECKas BEIMYMHA, 3aKOH, TEOPHs, HaOIIO/IEHWEe, SKCIIEPUMEHT,
MOJENUPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHre CUCTEMbl ypaBHEHUH, TuHeNHHas QyHKUus, napabonia, runep0oiia, ux
rpaduKky U CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'EHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMH Ha OCH KOOPAUHAT, CI0KEHHE
BEKTOPOB.

buonoeus: Mexanmdeckoe IBWKEHHE B JXKMBOW mpupoje, auddy3us, oCMOC, TEIIo00MeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpEAayd, TEIUIOBOE PAaBHOBECHE), DIIEKTPUUYECKHE SIBJICHUS B
YKUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIeCTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIJIOBbIe CBOICTBAa TBEPIBIX Tel, XKHUAKOCTEH U Ta30B, IEKTPUUYECKUE CBOICTBA
METaJJIOB, IEKTPOIUTUYECKAS AUCCOIUAIINS, TAIbBAHUKA.

l'eoepagus: BNaXXHOCTH BO3/4yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHUE JBMKEHUH C HCIIOJIB30BAHMEM MEXaHU3MOB, YU4ET TPEHHUS B
TEXHHKE, TOJAUIUIHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHHsI UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET
W JIpyrue), [BUTATEeNhb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBON XOJOIUJIbHUK,
KOHJUITMOHEP, TEXHOJIOTUU MOJTYyYeHHS] COBPEMEHHBIX MaTepUaIOB, B TOM YHCII€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAS 3alINTa, 3a3€MJICHHE dJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIIM
MIPUHTEP, dJEKTPOHATpEeBaTEIbHbIE TPUOOPHI, HIEKTPOOCBETUTENIBHBIE MPUOOPHI, TraIbBAHUKA.

11 KIIACC
Pa3nen 4. DuekTpoamHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHuTHl. B3anMozeiicTBHe MOCTOSHHBIX MarHUTOB. MarauutHoe mnoine. Bektop
MarHuTHON MHIYKIUH. [[pUHIHN Cynepno3uIMi MarHUTHEIX ToJiei. JIMHIUY MarHUTHON WHIYKIIUH.
KapTtuna nuHuit MarHuTHOW MHAYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarautHoe ToJie MPOBOJHUKA C TOKOM. KapTuHa NWHUN WHIYKIWA MarHUTHOTO TOJS
JUINHHOTO TPSMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKA ¢ TOKOM. OIBIT
Opcrena. BzanmopeiicTBue NpOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.



Cuna JlopeHua, e€ Moay/b U HarpaBjieHUe. J[BIKeHHE 3apsKEHHONW YacTHUIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBnenue  dneKTpoMarHUTHOM  MHAYKUuU. [IoTOK  BEKkTOpa  MAarHUTHOM  HMHIYKLUU.
DNEKTPOABUKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIK Dapases.

BuxpeBoe nanekTpuueckoe 1oJie. OJEKTPOJABWXKYIIAs CHJIA HMHAYKIUUM B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYILAS CUJIa CAMOUHTYKITHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: IIOCTOSIHHBIE  MAarHUTHI,
AJIIEKTPOMATHHTBHI, JIEKTPOIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKITTA MarHUTHOTO TIOJIS.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJABMKYIIEH CHIBI MHIYKIIMA OT CKOPOCTH HM3MEHEHHsS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

W3yuenne MarHuTHOTO MOJI KaTYyHIIKHA C TOKOM.

HccnenoBanue AeiicTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS 31E€KTPOMArHUTHOM MHIYKIIMH.

Pazpen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle K0jaedanus

Konebarenbnas cucrema. CBOOOIHBIE MEXaHHUECKUE KoJiebanus. ["apmMoHnueckue kojaeOaHusl.
[lepuon, wacrora, ammutyna u ¢daza kojeOanuil. I[IpyKWHHBIH MasSTHUK. MaremaTudecKuit
MasTHUK. YpaBHEHUE TapMOHHUYECKUX Koyiebanmil. IlpeBparenue sHeprud Mpu TapMOHUYECKHX
KoJIeOaHUsX.

Konebarenbubiit  koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojJeOaHUS B HICATBHOM
KoJiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXIY MEXaHUYECKUMH U 3JEKTPOMArHUTHBIMH KOJICOAHHUSIMHU.
®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HICATHHOM KOJIe0aTEIIbHOM KOHTYpE.

[IpencraBienne o 3aryxawmux KojeOaHUsAX. BbIHYKIeHHbIE MeXaHHMYecKHe KojeOaHus.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiii TOk. CHHYCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTP MNEPEMEHHOrO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HANPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepegadya W MOTPEONEHUE DIIEKTPUUYECKOW HSHEPTHUU.
DKOJIOTUYECKME PUCKHM TpU  MPOU3BOACTBE 3IEKTposHepruu. KynbTypa HCIOJIb30BaHUS
AJNIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHnueckre yCcTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: HJIEKTPUUYECKUN 3BOHOK, F€HEepaTop
MIEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoyieOaTeNbHON CUCTEMBbl (MPYKUHHBIA WM MaTeMaTUYeCKUA
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmoenue pe3onanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMmsl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAalpsbKEHUS OT  BPEMEHM) UL
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnocnenoBarenbHOM COEIUHEHMM PE3UCTOpa, KATyIIKU HHIYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb IMHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOJAa MajblX KojeOaHUM Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOI0 TOKa B IIENM U3 MOCIEI0BAaTENbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLe 0IHbL

MexaHnyeckue BOJIHBI, yciaoBHUs pacnpoctpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JuinHa BoJiHBL. [lonmepeuHble U mpoaosbHbIE BOJNHBL. MHTepdepeHuus u qudpakiuus MeXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBL. YCIOBUS U3IY4€HHsS DSJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHrtaius BekropoB E, B, V B anekrpomarautHoi BosiHe. CBOICTBA 3JEKTPOMAarHUTHBIX BOJIH:
OTpa)kCHHE, IIPEJIOMIICHHE, HOJIIpU3aLus, nudpaxys, UHTEep(EpEeHIHsL. Ckopoctb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpoMarHuTHHIX BOJIH. [IpMMeHeHNe 2IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pagUOCB3U U TeneBUAcHU. Pagunonokanuys.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE. MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE U MEIULUHE, pajap, PaIuONPUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE NONEPEYHBIX U TPOIOIBHBIX BOJIH.

Koneoutomieecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus U NPEIOMICHUS MEXaHMUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiui MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA € aMILJIMTYIOM U 4aCTOTON KOJIeOaHUH.

HccnenoBanue CBOMCTB 2JEKTPOMAarHUTHBIX BOJIH: OTPaKE€HUE, NMPEIOMIICHHE, TOJspU3aLys,
mudpaxiys, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosnHeliHOE pacipoCTpaHEHUE CBETA B OTHOPOAHOM cpene. JIyu
ceera. ToueuHbll HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenue n300paxkeHuil B MIOCKOM 3epKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIM MOKa3aTeNlb MPEIOMIICHHUS.
ITonnoe BHyTpeHHEEe oTpaxeHue. [IpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceeta. CoxxHbIi coctaB Oenoro csera. L[Ber.



Cobuparomue u paccenBaronye JUH3bI. ToHKasg auH3a. DOKycHOE PacCTOSHUE W ONTHYECKas
cuna TOHKOW smH3bL. [locTpoeHne wu300pakeHMH B COOMPAIOIIMX W PACCEMBAIOUIMX JIMH3AX.
@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. UaTepdepenius ceera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS HAOIIOICHUS
MaKCHMYMOB W MHHHMYMOB B HHTEP(PEPEHIIMOHHOW KapTHUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakaus cBera. udpaknuonHas pemérka. Y ciaoBue HaOMIOACHHS TJIABHBIX MaKCHMYMOB
IIPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpONCTBa W TMPAKTHUUECKOE IMPUMEHEHHME: OYKM, Jyna, Qoroamnmapar,
MPOEKIIMOHHBIN armapaT, MHUKPOCKOII, TEJIECKOIN, BOJOKOHHAs ONTHKA, JU(PPAKIIMOHHAS pPEHIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosiuHeliHOE pacrpocTpaHeHHWe, OTpaKEeHHWe M IperomyieHue cBeta. OnTuyueckue
pUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanme cBONWCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue nntepdepeHiiuu crera.

Ha6mronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITHOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

I'panuubl OPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynaTel crienHanbHOM TEOpUHU
OTHOCHUTEJIbHOCTU: NHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyME, IPUHUMUIT OTHOCUTEIIbHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUITUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. Popmyna [lnanka cBs3u >Hepruu GOTOHA C €r0 YACTOTON. DHEPrus U UMITYIbC
¢doToHa.

OtkpeiTHe U uccnenoBanue Gotorddexra. Onbitel A. I'. CroneroBa. 3akoHb! (oTo3ddekra.
VYpaBuenue DiiHmreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JNasnenue cera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texnuyeckne YCTpOWCTBA W TPAKTHUECKOE TMpPUMEHEHHUE: (POTORIEMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu



D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodheKTa.
Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopaa o paccesinuio o -uactuil. [Inanerapuas moaens
aroma. [loctynatel bopa. M3mydenwe u mornomeHne (OTOHOB MpH IMEPEXOJe aroMa € OJHOTO
YpOBHS SHEPruM Ha Apyroi. Buzasl cnekTpoB. CeKTp ypoBHEH 3HEpPruu aToMa BoI0poa.
BonnHoBsie cBoMicTBa yacTull. BosHbl ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.
TexHuueckrue yCcTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CHEKTPAJIbHBIA  AHAIIN3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMIIBIOTEDP.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienne nuHelyaThIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGmronenue nuHeHYaToro crexTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, JT0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHHs sapa. OTKpHITHE PaJllOAKTUBHOCTH.
OneiTel Pesepdopaa mo ompeneneHuio cocTaBa paguoakTHBHOro wu3inydeHus. CpolicTBa aibda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkpeiTHE TIpoTOHAa M HelTpoHa. HyknonHas mozens siapa [eiizenOepra—liBanenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oTomnsl.
Anbba-pacniag. OJEKTpPOHHBIH W TIO3UTPOHHBIA Oera-pacnan. [amMmma-uznmydenwe. 3aKkoH
PaaMOaKTUBHOIO pacraja.
DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepublie peakuuu. [lenenue u CUHTE3 s€ED.
SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. [Ipo6eMbl ¥ IEPCIIEKTUBBI SACPHON SHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI ACPHON SHEPTreTUKH.
OneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHIaMeHTaTbHbIE B3aUMOJICHCTBUSA. EMUHCTBO Qu3nueckoil KapTUHBI MUpA.
TexHuueckne yCTpONCTBa M NpPaKTUYECKOE IPUMEHEHHue: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6boMOa.
Jlemoncmpayuu
CuéTunK HOHM3UPYIOUIUX YaCTHUILI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BUTHA acTpoHOMHUU. lIpHKiIagHOE M MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMHUH.
Bup 3Bé3nH0ro Heba. Co3Besnus, sspKkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBHIKEHUE.
Conneunas cucrema.
Connue. Conneunas akTuBHOCTb. McTounuk sneprun CoiiHua U 3BE€34. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpamMma «CHEKTpaJbHBI KJIACC — CBETHUMOCTb». 3BE3AbI  IJIaBHOM
[IOCJIEJOBATEIPHOCTA.  3aBUCHUMOCTh ~ «Macca  —  CBETHMMOCTb» Il 3BE3J  IJIABHOM



[IOCJIE0OBATENbHOCTU.  BHyTpeHHee cTpoenHue 3BE31. COBpEMEHHBIE IPEICTaBIECHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLa U 3BE31. DTambl KU3HU 3BE3L.

Mnineunsiéi [lyts — nHama ['anaktuka. Ilonoxxenune u aBuxkenue Comnnna B ['amaktuxe. Turbl
rajakTuk. Paguoranaktuku u kBasapel. UEpHbIE IbIPBI B sApax rajgakTHK.

Bcenennas. Pacmmupenue Bceenmennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas crpykrypa Beenennoil. Meraranakruka.

Hepewénnele npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOpYKEHHBIM IJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUJIOKEHUN IS
ONpE/eNICHUs] TOJOXKEHUSI HEOECHbIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AUS
CeBepHOTo Moymapus U sipKue 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COIIMAIBHON M STUYECKON
cdepax NeATeNbHOCTH YeNOoBeKa, pojib U MECTO (DM3MKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4dHOMU
KapTHUHE MHUpa, posib GU3NYECKON TeopuH B GOPMUPOBAHUU MPEACTABICHUHN 0 (PU3NUECKON KapTHUHE
MHpa, MecTO (PU3MUecKON KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usuku Oa3oBoro ypoBHsS B 11 Kjacce ocCymecTBiseTcss € Yy4ETOM
coJiepKaTelbHBIX MEXKIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUHU, Treorpaduu u
TEXHOJIOTUHU.

Mesicnpeomemmuvie nonsimus, CBI3aHHbIE C U3yYEHUEM METOJI0B HAyYHOIO NO3HAHUSA: SBJICHHUE,
Hay4HbIi (akT, runoresa, (usnueckas BEIMYUHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJEIMPOBAHUE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YPaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX NPOEKINH
Ha OCH KOODJIMHAT, CIJIO)KEHHE BEKTOPOB, INPOU3BOIHBIC 3JIEMEHTApHBIX (QYHKIMH, NPU3HAKU
110100 TPEYTOJIbHUKOB, OIPEEICHHUE TUIOIAAH INIOCKUX GUTyp U 00bEMa Tell.

Buonoeus: snexkrpuueckue SBJICHUS B KUBOW NpHpOJE, KosebaTeabHbIe IBMKEHHS B SKUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOW NIPUPOJE, AEUCTBUE PalMalliy HA KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJLINYECKasi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUINYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpachus: MarHuTHbIE TONIOCa 3€MJIM, 3aJIe)KM MArHUTHBIX Py, (poTochéMKa 3eMHOI
IIOBEPXHOCTHU, IIPEICKA3aHNE 3EMIIETPACEHUM.

Texnonocus: JNVMHUM  DJEKTpOIEpeNad, TIEHEpaTop IEPEMEHHOrO0 TOKa, JJIEKTPOABHUIATENb,
UHAYKIMOHHAs I@eYb, pajgap, paauonpuéMHHK, TeJIeBU30p, aHTeHHa, TenepoH, CBU-neus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapes.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mnpenmera «@Pu3uKa» Ha YpOBHE cpenHero oOmiero o6pa3oBaHHUs
(0a30BBIN ypOBEHB) JIOJIKHO 00ECIEUUTh AOCTHKEHHE CIEAYIONIMX JINYHOCTHBIX, METAIIPEIMETHBIX
U TIpeAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE pe3ylbTaThl OCBOCHHUS YueOHOro mnpeamera «DU3MKa» JODKHBI OTpa)xkaTb

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroImuxcsi pPyKOBOJCTBOBAaTbCS COOPMHUPOBAHHOW BHYTpEHHEU



MO3UIHMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTIBITa W OIBITA JICATEIHLHOCTH B MPOIECCE PeaM3allid OCHOBHBIX HAMPABICHHWA BOCIHTATEIHHON
NEeSITEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON IMO3UIIUU 00YJAOIIErOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIIeCTBa;

MPUHATHE TPATUIUOHHBIX OOIICYSIIOBEYCCKUX T'YMAHUCTHYECKUX U JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpecax TIPaXKIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEILHON OpraHU3allnu;

YMEHHE B3aUMO/ICHCTBOBATh C COITMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX ()YHKIHSIMHU
Y HA3HAYCHHECM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JESATSILHOCTH;

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakITaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJIaPCTBEHHBIM CHUMBOJIaM, JOCTHIKCHHSIM POCCHUHUCKHX YIEHBIX
B 00y1acT PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICHh Ha
MOPaJTLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATSIILHOCTH YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas ACTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
(bu3uYecKoi HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:

HHTEpEC K pa3luyHbIM chepam npodeccrnoHaNbHON NesITeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(U3UKOW © TEXHUKOW, YMEHHME COBEpPIIATh OCO3HAHHBIM BBIOOp Oyaymed mpodeccuu u
pealin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHI0O M caMOOOpa3oBaHUIO B 00JacTH (U3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYJNbTYpBl, OCO3HAHHME TIJIOOATBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYILECTBJICHHE JEHCTBUN B OKPYXKAIOIIEH cpelie Ha OCHOBE 3HAHUS Lieneit
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHe ombITa JAesITeNIbHOCTH IKOJOTUYECKONW HAMpPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS
3HAHUI TI0 PHU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznueckoit HayKu;

OCO3HAHHE IIEHHOCTH HAYyYHOH MJESTeNhbHOCTH, TOTOBHOCTh B MpoIlecce HU3Y4YeHUsS (PU3UKH
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENbCKYIO IS TEHOCTh HHANBUIyaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3zoBble jornyeckue 1eMcTBUA:



CaMOCTOATENILHO  ()OPMYIHMPOBATh M aKTyalM3UpoBaTh NpolieMy, paccMmarpuBaTh e&
BCECTOPOHHE;

OTIPEJICIIATH IENIN JeSITSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHUS B PACCMATPUBAEMBIX (PU3NICCKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH PEIICHUs MPOOJIEMBbI C YUETOM aHaIM3a MMEIOIIUXCS MaTEPHUATbHBIX U
HEMaTePHUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH W BBINOJNHATE pPabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYyaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble nccienoBareibCcKkue 1edCTBUS:

BIIJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH TMIOHATUSIMHU U METOIaMU (PH3MUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4YeOHO-HCCIICOBATEIBCKOW W TIPOCKTHOW JAESATeTRHOCTH B 001acTh
(U3HKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY TMOWCKY METOJIOB PEIICHUS 3aaad
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIQJICTh BHJAMH JICATSIBHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIPETAInH,
MPeoOPa30BaHMIO U MPUMEHEHHUIO B Pa3IMYHBIX YUYCOHBIX CHUTYAIHSIX, B TOM YHCIIE TPU CO3TaHHUH
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISATh PUYHHHO-CIICACTBCHHBIE CBSI3M M aKTYaJIM3UPOBAThH 3a7ady, BBIIBUTATh THIIOTE3Y
e€ pereHusI, HaX0IUTh apTYMEHTHI TS JJOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 33]1aBaTh TapaMeTPhl |
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH MOJyYECHHBIE B X0/ PEIICHUS 3a/1a4M Pe3ylbTaThl, KpUTHUECKU OLIEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a/a4ll B 00pa30BaTEIbHOU JESTENBHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MIEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, TIpe/yIaraTh OPUTrHHAIbHbIEC MOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQZIETh HaBBIKAMM MOJy4eHHUs] UHGPOpManuu (U3MYECKOTO COJAEPKAaHUA M3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATH MOUCK, aHAIN3, CUCTEMATHU3AIUI0 U UHTEPIIPETALINIO
nH(MOPMAaLIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OPMAIIHH;

WCII0JIb30BaTh CPe/CTBA MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3aJad ¢ CcoOdrofieHneM TpeOOoBaHMIA
APrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBBIX U ITUUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE€30MaCHOCTH;

CO37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHUS B Pa3NUYHBIX opMaTax ¢ y4ETOM Ha3HAuCHUs
uHpopMallUd U 1EJEBOM ayauTOpUHU, BBIOMpas ONTUMaJIbHYI0 GOpMY TMpPEACTaBICHUS W
BHU3yaIH3aIiH.

KoMMmyHuKkaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBUS:

OCYILIECTBIISTH OOIIEHNE Ha YpoKaX (PU3UKHU M BO BHE-YPOUHOU NESATEILHOCTH,

pacrno3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYaIlui U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;



[IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX ACHCTBUH C Y4E€TOM OOLIMX HHTEPECOB H
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

[IPUHUMATD L€ COBMECTHOW NIEATENIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBAThH JIEHCTBUS
10 €€ NOCTHKEHUIO: COCTABJIATH IUIaH JNEUCTBUM, PACIIPEACIIATh POJIU ¢ YYETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KAKJOTO yYaCTHHKAa KOMaHJbI B OOLIMIA pe3ysibTaT 10
pa3paboTaHHBIM KPUTEPHUSIM;

mpeajgaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEU C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3IMUHBIX CUTYaLUSX, MPOSIBIISTH
TBOPYECTBO M BOOOpaKEHHE, OBITh HHUITHATUBHBIM.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYILIECTBJISITh I103HABATEIbHYIO JESATENbHOCTh B 00NacTh (U3UKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAaH pELIEHUS pPAacYETHBIX M KaueCTBEHHBIX 3ajad, IUJIaH
BBITIOJIHEHUS TTPAKTUYECKON pabOThl ¢ yUETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U MPENOYTEHHI;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JIeaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO SPYIAUIIMU B 00JacTH (DU3UKU, MMOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HaBBIKAMU MO3HABATENbHOUN pedIeKCUu KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCI0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 10 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKU.

B npornecce moCTHXKEHUS TUYHOCTHBIX PE3YNbTaTOB OCBOCHUS MPOTpaMMbl Mo (GU3MKE I
YPOBHsI cpefHero oOmiero oOpa3oBaHMs y OOYYaroIUXCsS COBEPUICHCTBYETCS SMOLIMOHAIbHBIN
MHTEJUIEKT, Ipeanoiaraimuii chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh NMOHUMAaTh CBOE SMOLMOHAIBHOE COCTOSHHE,
BUJIETh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIMPOBaHMs, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ TMOBEJEHME, CIIOCOOHOCTh aJaNTHPOBAThCA K HMOLMUOHAIBHBIM H3MEHEHHUSM M TPOSBIATH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHBALIUM, BKJIOYAIOIIEW CTPEMJICHHE K JOCTHI)KEHUIO LEIH U YCHEXY,
ONTHMH3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEN;



SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh IIOHMMAaTh SMOLIMOHAIBHOE COCTOSHHE JIPYIHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBAaTh OTHOLICHHS C JPYTUMHU
JOAbMU, 3200 THTBHCS, IPOSBISTH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0OyUAIOIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPHUMEPax poOjb W MeCTO (U3MKH B (HOPMUPOBAHMHM COBPEMEHHOU
HAay4YHOW KAapTHHBI MHMpA, B PA3BUTHM COBPEMEHHOM TEXHHKM M TEXHOJIOTMM, B IPAaKTUYECKOU
JIeSATEIIFHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBI IPUMEHEHUSI U3YyYCHHBIX (U3NYECKUX MOJENEH: MaTepHalbHasl TOUKa,
MHEepLUMaNbHaAs CUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPIOE TENO, MJCAIbHBIM Ta3, MOJAEIU CTPOCHHS
ra3oB, XHJAKOCTEH M TBEPHABIX TeJ, TOUECUHBIH DJIEKTPUUECKUN 3apsii MpU pEUIeHUH (U3HUECKUX
3azay;

pacrio3HaBaTh (U3MYECKUE SBJICHHS (TIPOIECChI) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIPHO-KUHETUUECKONH TEOpUM CTPOEHUS BEUIECTBA U  OIJIEKTPOJUHAMUKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEHHE, CBOOOIHOE MAaJieHUE Tel, ABHKEHUE
[0 OKPYXKHOCTH, MHEpLUs, B3aumojeiicTBue Ten, auddysus, OpoyHOBCKOE IBHKEHHE, CTPOCHHE
KUAKOCTEH U TBEPIBIX TeJl, WU3MEHeHHEe oO0ObEMa Ten MpU HarpeBaHUM (OXJIAKICHHH), TEIUIOBOE
paBHOBeECHE, UCIIapeHHEe, KOHEHCAllNs, TUIaBIeHNe, KpUCTAIITN3allus, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS Ta3a MpU €ro HarpeBaHUHU B 3aKPBITOM COCY/E, CBSI3b MEX]y MapaMeTpaMu
COCTOSIHUS Ta3a B U30IIpoLeccax, JEKTPU3aIus Tell, B3aUMOJEeHCTBHE 3apsI0B;

OTIHMCHIBATh MEXaHMYECKOE JABM)KEHHE, UCTOJb3Yyd (pU3nyYecKue BEJIMYMHBI: KOOPJAUHATA, MYTh,
MepeMeleHne, CKOPOCTh, YCKOpEHUe, Macca Teja, CHJIa, MMITYJbC Tella, KMHETUYeCKash SHeprus,
MOTeHIMAIbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHUYECKass MOIIHOCTb, MpPU OMUCAHUH
MPaBMWJIBHO TPAKTOBATh (PM3NYECKUI CMBICI HUCIIOJIB3YEMBIX BEJTUYMH, UX 0003HAYEHUS U EAUHHUIIbI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMY;

OTHCHIBATh U3YYEHHBIE TEIIOBbIE CBOWCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIONIb3Ysl (PU3UUYECKHE
BEJIMYMHBI: JIaBJICHUE Tra3a, TEeMIIepaTypa, CpeAHssl KHHETHUECKas SHEPTUsl XaOTUYECKOTO JIBHKEHUS
MOJIEKYJ, CpEeIHEKBaJApaTHUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEprus,
paborta raza, k03)(PpUIHEHT NOJIE3HOr0 ACUCTBUS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT WCIOJIb3YEMbIX BEIUYUH, UX O0O3HAUEHUS U €AUHHUILIbI, HAXOAUThH
(hopMyIibl, CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTHMMH BEIMYHHAM;

OTHCHIBATh H3YYEHHBIC OJJIGKTPUYECKHE CBOICTBA BEIIECTBA M JIIEKTPUYECKHUE SBIICHHS
(mporiecchl), UCHONB3YST (PU3UUECKHE BENUYHMHBI: DIEKTPUUECKUN 3apsijl, AIIEKTPHUYECKOoe IIoJie,
HaMpsLKEHHOCTH TOJIS, MOTEHIIMAN, Pa3HOCTh MOTEHIIMANIOB; MPH OMHMCAHWUU MPABUJIBHO TPAKTOBATh
(bu3nyecKuil CMBICT MCIOJIB3YEMbIX BEITUYHMH, MX 0003HAUEHUs M €AMHMIIbI; YKa3bIBaTh (OPMYIIbL,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHaATM3UpPOBaTh (U3UYECKUE MPOLECChl M SBJICHHS, MCIOJb3yd (QHU3UUECKUE 3aKOHBI U
MPUHIMIMBL: 3aKkoH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploTOHA, 3aKOH coXpaHeHUs
MEXAaHWYECKON DHEPrUM, 3aKOH COXPAaHEHUS HMIIYJbCa, NPHUHLHI CYNEPHO3ULUN CHJI, MPUHIIMII
pPaBHONpPAaBUs HMHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOEHHUS
BEIIECTBA, FA30BbI€ 3aKOHBI, CBSA3b CPEIHEN KNHETUUECKON PHEPIUH TEIJIOBOTO JBM)KEHUS MOJIEKYII C
aOCOJIIOTHON TemIepaTypoi, NepBblii 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOIO
3apsiia, 3akoH KynmoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYTHpPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BHIPAXKEHUE U YCIOBHS (TPaHHULIbI, 00JIACTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIIBI JCHCTBHS MAaIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nauyaTth yCI0BHS UX O€3011aCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOM )KU3HU;

BBIIIOJIHATE OKCHCPUMCHTBI IIO0 HCCICAOBAHUIO CI)I/I3I/I‘-IGCKI/IX SIBJICHUN W mnmponeccoB ¢C
MCIOJIb30BAHMEM NPSAMBIX U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (popMyarpoBaTh npolieMy/3anaqy u
TUIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 TPEAJIOKEHHOTO 000pyHIOBaHUS,
MIPOBOJIUTH OMBIT M (GOPMYITHPOBATH BBIBOIBI;

OCYIICCTBJIATL MPAMBIC N1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH, IIpHU 3TOM BI)I6I/IpaTI)
ONTUMAJIbHBIH CIIOCO0 HU3MCPCHUA W HCIIOJIb30BAaTh H3BCCTHBIC MCTOABI OLCHKU HOFpCHIHOCTGfI
U3MEPEHUN;

HCCICA0BaTb 3aBUCUMOCTH MCKIAY (1)I/ISI/I‘ICCKI/IMI/I BCIIMYMHAMU C HCIIOJB30BAHHUEM IIPAMBIX
U3MEpEHUl, MpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUpPOBATh pE3YIbTAThl MOJIYy4YEHHOU
3aBUCHUMOCTHU (1)I/I3I/I‘-I€CKI/IX BCJINYHNH B BUJIC Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yjibTaTaM
HCCIIEIOBAHUS;

coOnroaaTh mpasuiia 0€30MacHOro Tpy/a NpU MPOBEAECHUN HCCIEIOBAaHUM B paMKax yueOHOTO
AKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM W TPOEKTHOM JEATENbHOCTH C HCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THbIe 3aJa4u C SBHO 33aJaHHOW (PU3MUECKON MOJENbI0, UCHOIb3Ys (hU3NUYECKUE
3aKOHBI W IIPUHIOMIIBI, HAa OCHOBC aHAJIM3a YCJIOBUA 3adadyu BI)I6I/IpaTI) (1)I/ISI/I‘—I€CKYIO MOACIb,
BBIACIATh (PU3NUECKHE BEIUUMHBI U (OPMYIIbl, HEOOXOAUMBIE ISl €€ peleHus], IPOBOAUTh PacCUEThI
" OICHUBATH PCAJIBHOCTD ITOJIYYCHHOI'O 3HAUCHUA CbI/ISI/I'—IeCKOI\/'I BCJIIMYHHBI,

peiiatb KAYCCTBCHHBLIC 3aaa4du: BBICTPAWBATL JIOTHYCCKHW HCIPOTHUBOPCUYUBYIO LEIIOYKY
pPacCy>XJIEHUH ¢ OTTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBIICHNUS,

WCIOJIb30BaTh MPH PELIEHUH Y4eOHBIX 3a/lad COBpEMEHHble MH()OPMAIIMOHHBIE TEXHOJOTHH
JUIA TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U MPECTaBICHUs Y4eOHON U HaydYHO-TIOMY/ISIPHON
nH(pOpMalKHY, MOTYYEHHON U3 Pa3IUYHbIX UCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH MOJIYYaEMYIO
nHpopMaIuio;

MIPUBOJIUTH IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW KMU3HU JJIsi 0OecreyeHus
0e30MmacHOCTH Tpu oOpalleHuu ¢ npudopaMu M TEXHUYECKHMMH YCTPONCTBAMH, U COXpaHEHUs
3JI0pPOBbS U COONIOICHUS HOPM IKOJIOTUUYECKOTO MOBEJCHHS B OKpYXaIOIIel cpere;

paboTaTh B IpyHIe C BHIINOJHEHHUEM pPA3JIMYHBIX COLUAIBHBIX POJICH, MIaHUpPOBaTh paboTy
TPYIIIbI, PAIHOHATIBHO PACIpelessiTh 00A3aHHOCTH U IUIAHUPOBATH JIEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, aJIeKBaTHO OILIGHHWBaTh BKJIQJ KaXJOr0 M3 YYACTHHUKOB TPYNIbl B pEIICHHE
paccMatrpuBaeMoil mpooOIeMBbl.

K xonmy oOydyenuss B 11 kJiacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMEpax pPojb U MecTo (U3UKU B (POPMHUPOBAHMH COBPEMEHHOM
Hay4HOM KapTHHbI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOIMH, B MPaKTUYECKOM
NeATeNbHOCTH JII0JIEH, IeJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TIPAaHUIBl MPUMEHEHHs U3YyYeHHbIX (U3MUECKUX MOJENei: TOYeuHbIH
ANIEKTPUYECKUN 3aps, Jyd CBETa, TOUCUHBIH MCTOYHHMK CBETA, sfepHas MOJEIb aToMa, HyKIOHHas
MO/I€JIb aTOMHOT'O si/Jpa MPH pelieHnH (ru3ndecKkux 3a1ay;

pacrio3HaBaTh (puU3MUECKHe sBIEHHMS (IPOLECChl) M OOBSACHATH HX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA M KBAHTOBOM (HM3UKHU: 3IEKTpUYECKas IMPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMAarHUTHAS UHAYKIIHS,
JeWCTBUE MAarHUTHOTO TOJIA HAa MPOBOJHMK C TOKOM M JBWXKYIIMHCS 3apsi, >JIEKTPOMarHUTHBIE



Koie0aHus M BOJHBI, NPAMOJIMHEHHOE paclpoOCTpaHEHHE CBETa, OTPAXECHHE, NPEIOMIICHUE,
uHTephepeHIys, AMpaKIys U NOISpU3aLUs CBETa, TUCTIEPCUS CBETa, (POTONIEKTPUUECKHHA dPPeKT
(dpotorddexT), cBETOBOE MaBICHHE, BO3HUKHOBEHHWE JHMHEHYATOro CIEKTpa aroma BOJOPOAA,
€CTEeCTBEHHAs U HCKYCCTBEHHAs paJIMOaKTHBHOCTH;

ONKCHIBATH M3y4YEHHBIC CBOWCTBA BELIECTBA (DIEKTPHUUECKHE, MAarHUTHBIE, ONTHUYECKHUE,
AIIEKTPUYECKYIO TMPOBOJUMOCTD PA3IMYHBIX CpEN) W DIIEKTPOMArHWUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTOJB3Ysl (PU3UYECKUE BEITMYMHBL: DIIEKTPUIESCKUN 3aps]], CHIIa TOKA, IEKTPUUECKOE HAIPSKEHUE,
AIIEKTPUYECKOE COMPOTUBJICHUE, PA3HOCTh TMOTEHIMAIOB, 3JIEKTPOJBHKYINAS CHia, paboTa TOKa,
WHAYKIMST MarHUTHOTO TOJs, cuia Amnepa, cwia JlopeHra, WHIYKTUBHOCTh KaTYIIKH, SHEPTHs
AIIEKTPUYECKOTO0 M MAarHUTHOTO TIOJICH, MEPUOJ M YacToTa KojeOaHWil B KoJeOaTeTbHOM KOHTYpE,
3apsii M CWIIa TOKa B TMPOIECCe TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJiebaHui, (okycHoe
paccTosiHMe M ONTHYeCKash CUJIa JIMH3bI, IPU ONMCAHWU TPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICHT
HCIOJIb3YEMBIX BEIMUWH, HX 0003HAYCHHS U €IMHUIIBI, YKa3bIBATh (DOPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO
(U3HYECKYIO BEIMUWHY C JIPYTUMHU BEITUYHHAMU;

OTIMCHIBATh M3yUCHHBIC KBAHTOBBIC SIBJICHUS W TPOIICCCHI, UCTIOIB3Yys (PU3NYEeCKHE BETUIHHEIL:
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHsl U MMITYJIbC (POTOHA,
MEpUOJI TOJTypacriaga, SHEPTHsl CBSI3M ATOMHBIX SIep, MPH OIMHCAHWW MPAaBUIBHO TPaKTOBATh
($U3HYECKUH CMBICT MCIOJB3YEMBIX BEIMYMH, WX 0003HAYCHUS W CJIMHHUIILI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOINNC JIAHHYIO (U3WYECKYIO0 BEIUYHMHY C JPYTUMHU BEIMYMHAMH, BBIYUCIIATH 3HAYCHHC
(hbMBUYECKON BEITUYHHBL;

aHAM3UPOBaTh (U3UYECKHE TPOIECCHl W SIBICHHS, WCHOJB3ysd (HU3MUECKHEe 3aKOHBI U
NPUHIUTBL: 3aK0H OMa, 3aKOHBI MOCIIETOBATEIFHOTO U MApalIeIEHOTO COSANHEHHS TIPOBOHUKOB,
3akoH  JIxoyns—JleHua, 3akOH  AJIEKTPOMAarHUTHOM  WMHIYKUHMH, 3aKOH  MPAMOJMHEIHOTO
pacrpocTpaHeHUs] CBETa, 3aKOHBI OTPAKEHHs CBETa, 3aKOHBI MNPEJIOMIJICHUS CBETa, YpaBHEHHE
OiiamTeHa s GororddexTa, 3aKOH COXpPAHEHHUS YHEPTUHU, 3aKOH COXPAHCHHS MMITYJIhCa, 3aKOH
COXpaHEHHUS JICKTPUIECKOTO 3apsija, 3aKOH COXPAHEHHUs MacCOBOTO YHCIIA, IOCTYNAaThl bopa, 3aKkoH
paIMOaKTHBHOTO pacmajga, TMpPU 3TOM pa3indyarh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOE BRIPAKCHUE U YCIOBHSI (TPAHUIIBI, 00JIACTH) IPUMEHUMO CTH;

OTIPENIENATh HAIPABJICHUE BEKTOpPA MHIYKIIMH MArHUTHOTO TIOJISl MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

CTPOMTH U OIIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJTHATh AKCIIEPUMEHTBI TI0 HCCJICIOBAHUIO (DU3MUYECKMX SIBJICHUW U TIPOILECCOB C
WCIIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX U3MEPEHUI: IIpH 3TOM (popMyarpoBaTh mpolieMy/3anaday u
THIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUpaTh YCTAHOBKY H3 TPEIJIOKEHHOTO 000PYHIOBaHMUS,
MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIC U KOCBEHHBIC U3MEPEHUSI (PU3MYECKUX BEIHYWH, P 3TOM BBIOUPATH
ONTUMAIILHBIA CIIOCOO M3MEpPEHHs] W HWCIOJIb30BaTh M3BECTHBIC METOJBI OIEHKH MOTPEHIHOCTEH
HU3MEPEHUI;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C MCIIOIH30BAaHUEM MPSMBIX H3MEPEHUI: TPH
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpOBATH pe3yAbTaThl IMOJYYEHHON 3aBUCHMOCTHU
(bu3MUeCKUX BETMYHH B BUIE TaOMUIl ¥ rpaduKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBAHNUS,

coOmroaaTh mpaBuiia 6€30MacHOTO Tpy/Aa MpU MPOBEACHUN UCCIIEIOBAHUN B paMKax yueOHOTO
HKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKON W MPOEKTHOW JIEATEIBHOCTH C HCIHOJIb30BAHUEM
M3MEpPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacu€THbIE 3a7a4u C SBHO 33aJaHHON (PU3MUECKOW MOJENbI0, UCTIONb3Ys (BU3UUYECKUE
3aKOHBl W TPUHIUMBI, HA OCHOBE aHalW3a YCJIOBHUS 3aJaud BBIOMPATh (PU3UYECKYIO MOJIENb,



BBIJICIATh (PU3MUECKUE BETMYMHBI U ()OPMYIIbI, HEOOXOIUMBIE Uil €€ PelIeHHs, TPOBOAUTD PACUETHI
1 OCHUBATDH PCAJIbHOCTD MMOJIYYCHHOT'O 3HAUCHUA (bH3quCKOﬁ BCJINYUHBI,

peiiaTb KAYCCTBCHHBIC 3ala4yu: BBICTpAUBATHh JIOTMYCCKHU HCHOPOTUBOPCUUBYIO MCIOYKY
paccyXJeHHul ¢ ONOpPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

HCIIOJIb30BATh IMPU PCUHICHHUU y‘-Ie6HBIX 3aJla4 COBpPCMCHHBIC HHq)OpMaHHOHHBIe TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMN U MPECTABICHUS YUeOHOM 1 HAyYHO-TIOMYJISIpPHON
nHpOpMAIINY, MOJYYCHHON M3 Pa3IUYHBIX MCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATH MOIYYaEMYIO
WH(POPMAIIHIO;

O6”I)$[CH$ITI) IMPUHIUIIBL IICfICTBPIiI MallllH, HpI/I60p0B U TEXHUYCCKUX YCTpOﬁCTB, pa3jindaTrb
YCTIOBHSI HX O€3011aCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JI30BAaTh TCOPETUYCCKUEC 3HAHUSA I10 (1)1/131/11(6 B HOBCGHHGBHOﬁ KU3HU TJIA oOecrieueHus
0e30MacHOCTH Tpu OOpameHnH C MpUOOpaMH M TEXHWYECKHMMH YCTPOMCTBAMH, Ui COXpAaHEHUS
3II0OPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTHYECKOTO TIOBEACHUS B OKPY)KAIOIIEH Cpe/ie;

paboTaTh B TpyHIe C BHINOJHEHHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUpPOBaTh padoTy
rpynmnsl, padikOHAJIBHO pacpeacisiaThb 00s13aHHOCTH U IUIAaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX
CUTyallMdX, aJC€KBATHO ONCHMBATH BKIAA KaXJIOro w3 YYaCTHUKOB TIpPylIibl B PCHOICHUC
paccMaTpuBaeMoi MpooOJIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPHHCHIA B MEXALHIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBUKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620
[Ipunuun otHOCUTENbHOCTHU ["anumest.

5 WNHepuunanbHble CUCTEMBI OTCUETA. 1 Bu6mmorexa LIOK

. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
IIepssbiii 3akoH HeroTOHA

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
NIIBIOKEHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e

7 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaIeHUs 20.09.2023 | https://m.edsoo.ru/ff0c39cc

8 KpuBonuHeliHOE 1BUXKEHHE. 1 bubnuoreka [IOK



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

JIBuKEeHNE MaTepUAIbHOW TOYKH 110 25.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. Bropon 3akoH bubmorexa HOK
. 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOW TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHATbHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmMudeckas brbmmorexa [OK

09.10.2023 | https://m.edsoo.ru/ffoc3d00
CKOPOCTh
NMnynsc maTepralbHOM TOYKH,

12 CHUCTEMBbI MaT€PUAITbHBIX TOYECK. bubmuorexa [JOK
Nmnynbe cuitel. 3aKOH COXpaHEHUs 23.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenust.

14 Cuia CEHpOTI/IBJIeI-(IbI/Iq})I npu ,I[BI/DII)(CHI/II/I bubmorexa HOK

16.10.2023 | https://m.edsoo.ru/ffOc3f76
TeJa B XKUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

15 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cunbl. [1nedo cunsl. YcnoBus 18.10.2023 | https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPIOTO TeNa
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomuyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTbHOTO
raza

bubnuoreka [JOK

31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonndecTBo TEMaoThl npu bubnnoreka [JOK
Teruionepenave. AanadaTHbI https://m.edsoo.ru/ff0c5c36
poI1iecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

NMPHUMCHCHUC K U30IIpoLccCCaM

https://m.edsoo.ru/ff0c5efc
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HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akoH Bubmmorexa LIOK
PHPOZE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bub6mmorexa [{OK
MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITJ]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AOCoTIOTHAs! 1 OTHOCUTEIIbHAS

41 BJI&YKHOCTh BO3/lyXa. HackImeHHBIH Bubmmorexa [IOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amopdHbIe Tea. AHU30TPOITHS
. bu6mmoreka [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[TnaBneHne U KpUCTAIIU3AIHA.
43 VY enpHas TenaoTa MaBJIeHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHe TEIIIOBOro OaaHca Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c6820
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Onexrpuzanus Tei1. DIEKTPUUECKUN

45 3aps. JIBa BUIa SIIEKTPUUECKUX Bubmmorexa LIOK
pAL. a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH K
46 H(I;)JI OBOJIHHUKU 3aK(I:H COXpaHeHUs bubmmorexa [TOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUIECKUN bubnmorexa LOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsisk€HHOCTB eKTpUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX Nojeun. JInnuu https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro
49 nons. [Torenmman. Paznocts bubmorexa [OK
) Ha. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 aniKT iCTaTI/ILIeI([:KOM noljm bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexrpoeMkocTs. KoHIeHcaro
p s p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPAa. DHEPrus 3apsHKEHHOT0 bubmnorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "3mepenue
NIEKTPOEMKOCTH KOHJEHcaTopa"
54 [IpuHIUIT NERCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHuecKas 3alluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«3mepenue DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, KX COOCTBEHHAS U
pUMecHasl MpoBoAUMOCTh. CBOKCTBA
p—nN-niepexoa.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEeKTpUUYECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bub6mmorexa [{OK

62 DNEKTPOTUTHYECKAs JUCCOLHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. 1lnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o tTeme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3ieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBHbiit ypok. KonTposibHas bubnuoreka [JOK

67 1
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromumii ypox bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
BekTop MarHUTHON MHIYKIINH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmMopelicTBre TPOBOTHIUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabdora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) 12.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue qeicTBUL 13.09.2023 | https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib 19.09.2023 | https://m.edsoo.ru/ffOc9df4
Jlopenua
DnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKunu. IC 1 90.09.2023

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

26.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE

camouHaykiuu. J/1C caMOUHTyKITUH.

SHCpFI/IfI MaravuTHOI'O I10JIA KaTylIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG II0JIC

27.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

03.10.2023

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

04.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o tTeme
«MarsuTtHoe€ noJe.
DNeKTPOMarHUTHAS MHIYKLIHS

10.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue sHepruu

11.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

17.10.2023

14

Konebarenbubid KOHTYp. CBOOOHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriUTHBIMU KoJIeOaHUSIMHU

18.10.2023

15

®opmyna Tomcona. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

25.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAIBHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIUTYAHOE U
JCUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTpoIepe1ad

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHECPTIUH B MMOBCETHEBHOU
KHN3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpocrtpanenus. [lepuo.

21 CKopocTb pacnpoCcTpaHEHHS U JUIMHA brbmmorexa LOK
https://m.edsoo.ru/ffOcca54
BoJIHBL. [lonepeunsie U MPOI0JIbHbBIC
BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AMIEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpeje. bubnuoreka [IOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoenue bubmmorexa [OK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJId MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
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30

JIunzel. [locTpoenue nzodpaxeHuii B
nuH3e. PopMysia TOHKOM JIMH3HI.
YBennueHue JIuH3bI

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

31

Jlaboparopnas paboTa
«HccnenoBanue CBOKMCTB
M300paXeHUH B JIMH3AX)

32

Hucnepcus csera. CI0XKHBINA COCTaB
6enoro ceera. L{Bet. JIJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»

33

WNnrtepdepenmus creta. Judpaxmus
ceta. Judpaknuonnas pemeérka

bu6moreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepeLIHOCTI) CBCTOBBIX BOJIH.
[Tongpuzanus cBera

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTtuueckne MpuOOPHI U YCTPOUCTBA
Y YCIIOBUSI MX O€3011acCHOTO
MIPUMEHEHUS

36

['panupl MPUMEHUMOCTH
KJlaccuueckor MexaHuku. [locTynatel
CHEIHAIbHOU TEOPUH
OTHOCHUTEIIbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3amenyieHne BpEMEHH B COKpaIeHHe
JUIAHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/m " UMITYJIBC peJIHTI/IBI/ICTCKOI/IV
YaCTHUIIBI. CBs3b MaccChl C 3HepFI/IeI/IVI/I
HUMITYJIbCOM. 3Hepr1/m IIOKOA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas padora «OnTHKa.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OcHOBBI cnienMaNbHOM Teopun
OTHOCHTEIIHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bubmmoreka [{OK

40
Y UMITYJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEA0BAHNE Eu6 [IOK
noIMoTeKa
41 otodddexra. OubITel A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
- (11 P P bubmmoreka [IOK
42 DunmrerHa st potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
Hasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XMMUYECKOE ACHCTBUE bubmorexa [IOK
slena. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MMPUMEHCHHE:
44
dboTormeMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETOIUO.]
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuorexa [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4acTu bubmorexa HOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 ITocrynaTer bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienrue GoTOHOB
48 IIPH NIEPEXOJE aTOMa C OJTHOTO bubnuoreka [IOK

YPOBHS SHEPIUU Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio
COCTaBa paJIMOAKTHBHOTO U3ITy4YeHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpoHa. MeToabl HAOIOACHUS U
PErucTpalmu 3J€MEHTAPHBIX YaCTHII.
Kpyrasbiit cton «®yHaameHTanbHbIe
B3auMoaeucTBUA. EAnHCTBO
(bu3MUecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHasl cucTreMa



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

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padoTa «I1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

64

O6o6maromuit ypok. Posb




(bu3nvecKoit TeOpun B
(opMupOBaHUU TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 PesepBHbIl ypok. MarautHoe noie. 1
DNeKTpOMarHuTHasE MHIAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHCIMATEHON TeOpHH 1
OTHOCHUTENIbHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.

68 OeMeHTBl aCTPOHOMUHU U 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKHU
OBIIEE KOJIJMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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