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HOACHUTEJBHASA 3AIIMCKA

[Mporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha ypOBHE CpeHEr0 001ero oOpa3oBanus pa3paboTaHa Ha OCHOBE ITOJIOKECHUH U
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOH mporpammsl, mnpenctaBieHHBIX B PI'OC COO, a takxe ¢
yuéroMm (enepanpHOil pabodell mporpaMMbl BOCHHMTaHMS M KOHLENIMHU IpenoiaBaHus y4deOHoro mpeamera «®Dusmka» B
o0pazoBarenbHBIX opranu3anusax Poccuiickoit @enepanny, peanu3yonx OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMBI.

ConeprkaHre IpOrpaMMBI IO (QH3HKE HAIPABJICHO Ha (pOpMUpOBaHHE €CTECTBCHHO-HAYYHOU KapTHHBI MAPa 00yJaroIInXcs
10-11 xmaccoB npu oOydeHNH UX (QHU3UKEe HA 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIFHOCTHOTO moaxoxaa. [Iporpamma mo
¢usuke coorBercTByeT TpeboBaHusM GPI'OC COO k miaHUpYeMbIM JINYHOCTHBIM, ITPEAMETHBIM M METaNpeMETHBIM pe3yabTaTaM
o0y4eHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTH pealu3alui MEKIPEIMETHBIX CBs3ed (HM3MKH C E€CTECTBEHHO-HAyYHBIMHU
Y4IeOHBIMH TIpeIMeTaMi. B Hell onpenesstoTcsl OCHOBHBIC IeNH M3y4YeHHs (PM3WKH Ha YpOBHE CpeIHEero o0Iero o0pa3oBaHMS,
IUITAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (DPM3UKH: JINYHOCTHBIEC, METalpeMETHbIe, TpeMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIIIOYALT:

®  [UIAHHPYEMBIE PE3yIbTaThl OCBOCHMS Kypca (H3MKH Ha 0a30BOM YPOBHE, B TOM UHCIIE IPEIAMETHBIC PE3YNIBTATHl MO

rojaM oOydeHHS;

e  cojepxaHue yueOHOro mpeamera «Du3uKay Mo rojaM 00yJICHU.

®dusnka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX NMPHUPOABI, BBICTYIAs B Ka4eCTBE y4EOHOTO IPEAMETa B IIKOJIC, BHOCHT
CYIIECTBEHHBIH BKJaJ B CHUCTEMy 3HaHMH 00 okpyxatomeMm wmupe. llIKompHBIA Kypc ¢QH3MKH — cHcTeMOOOpasyromuil Uit
C€CTCCTBCHHO-HAYYHBIX y‘-Ie6HbIX peaAMeETOB, IMTOCKOJBKY (bmquecmde 3aKOHBI JICKAT B OCHOBE IMPOLCCCOB U HBHCHHﬁ, N3y4a€MbIX
XuMmuel, Ouosoruel, pusznueckoit reorpadueit n acrpoHomueit. VMcnonp3oBaHne U akTHBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUI
OTIpeIeTISIET XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B cepe SHEPIreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TTOYIEHHS
HOBBIX MAaTepUajioB C 3aJaHHBIMH CBOWCTBAMU W ApYrux. V3ydeHue (HU3MKM BHOCHUT OCHOBHOHM BKIaa B (OPMUpPOBAHHE
€CTECTBEHHO-HAY4YHOW KapTUHBI MHpa O00yd4alommuxcs, B (POPMUPOBAHHE YMEHHMH MPUMEHSATh HAYYHBIH METOJ MO3HAHMS NPHU
BBINTOJTHEHUH MU YIeOHBIX UCCIIEIOBaHUH.

B ocHOBY Kypca GU3HKH A7 yPOBHS CpEeAHETo 00Iero o0pa3oBaHus MOJI0XKEH PsII HACH, KOTOPhIE MOXKHO PacCMaTpPHBATh
KaK IPUHLUIIBI €r0 MOCTPOCHHUSI.

Hoes yerocmuocmu. B cooTBETCTBUH ¢ HEH Kypc SBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH COAEPXKHT MaTepHal U3 BCEX
pa3zenoB (PU3UKH, BKJIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHON (DH3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepuai Kypca Gpu3nku oObeIMHEH BOKPYT (GH3UYECKUX TeopHil. Bemynium
B Kypce siBisieTcs: GopMHUpOBaHKE MPEJCTaBICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U TI0JIE.

Hoes eymanumapusayuu. EE peanusanust npemoiaractT UCIoIb30BaHNE TyMaHUTApHOTO MMOTEHINANa (pU3n4YecKon HayKH,
OCMBICJICHHE CBSI3M pa3BUTUsl (U3MKKM C pa3BUTHEM OOIIECTBA, a Takke C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMH TIPOOIEMaMH.

Hoes npuxaaouou nanpagiennocmu. Kypc (QU3MKM TpennonaraeT 3HAaKOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKHX H
TEXHOJIOTUUECKHX MTPUII0KECHUH U3YUYEHHBIX TEOPHUH U 3aKOHOB.

Hoes sronoeusayuu peanusyercs HOCPEJCTBOM BBEJCHHUS 3JIEMEHTOB COJCPIKAHMS, MOCBAMIEHHBIX 3KOJIOTHYECKHM
npobyieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a Takke OOCYXIECHHs HpoOiieM
panMoHaIbHOTO IPUPOIONIONB30BaHUS M SKOJIOTHYECKOH 6€3011acHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMH Kypca (U3MKU Ha ypOBHE CpejHero oOuero odpa3oBaHHMs SIBISIOTCS (Qu3HMUecKHe TeopuH
(popmupoOBaHHE MPEACTABICHHIA O CTPYKTYpPE MOCTPOCHUS (PU3MUSCKON TCOPHH, PONid (HYHIAMEHTAIBHBIX 3aKOHOB U MPHUHITUIIOB
B COBPEMEHHBIX NPEACTABICHUSAX O IPUPO/IE, TPAHUIAX TPUMEHUMOCTH TEOPHH, JUISl ONMCAHNS €CTECTBEHHO-HAYYHBIX SIBIICHUH 1
IIPOLIECCOB).

CHCTeMHO-IICITEeIbHOCTHRIA  MOAXOA B Kypce (U3MKKM peamu3yercss Npekae BCero 3a Cc4€T OpraHu3aliyu
SKCTIEPUMEHTAIILHOM JiesiTeNnbHOCTH oOydaromuxcs. Jlinst 6a3oBoro ypoBHS Kypca (HU3HKH — 3TO HCIIOJIb30BAHHE CHUCTEMBI
(pOHTANBHBIX KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB M J1a00paTOPHBIX paboT, KOTOpBIE B MporpaMMe Mo ¢Gusnke oObEeTUHEHBI B
0o0IMi CIMCOK YYeHHMYECKUX MPAaKTUYEeCKUX padoT. BrlgeneHne B yka3aHHOM IepedHe Ja0opaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI U OLICHKH, OCYILIECTBIISIETCS YYaCTHUKAMU OOpa30BaTENbHOIO IMPOIecca MCXOMAs M3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamieHusi kabuHera ¢usuku. [Ipn 3ToM obOecmeunBaeTcs OBNAJCHHE OOYYAIOIIMMHCS YMEHHSMH IPOBOJUTH KOCBEHHBIC
U3MEPECHUS, NCCIIEA0OBAHUA 3aBHCHMOCTEH (I)I/ISI/I‘IGCKI/IX BEJIMYMH U TOCTAHOBKY OIILITOB IO MPOBEPKE MPECATOKECHHBIX TUIIOTES.

Bonbiioe BHHUMaHuE yAENsAeTCS PELIEHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3azad. Ilpu srom mis pacu€THBIX 3amay
MIPUOPHUTETOM SIBIISIFOTCSL 337a4dl C SIBHO 33JaHHOM (M3MYECKOW MOJEIIbIO, IO3BOJISIONINE NPUMEHSTh M3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaK W MHTETPUpYs 3HAHMS M3 PasHBIX pas3zaenoB. J[s KauecTBEHHBIX 3aj1ad
MIPHOPUTETOM SABJSIIOTCA 3aJaHus Ha OOBSICHEHHE MPOTEKaHWsA (U3NYECKHUX SBJICHUN M MPOIECCOB B OKPYXKAIOIIEH >KHU3HH,
Tpebyroiye BbIOOpa PU3NIECKON MOJIENH JUIs CUTYAIMU IPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorserctBuu ¢ TpeboBannsimu @I'OC COO k MaTepHaNbHO-TEXHUYECKOMY 00€CeYeHUI0 yueOHOro mporecca 0a30BbIi
YPOBEHb Kypca GU3NKH Ha YPOBHE CPEIHETO 00IIeT0 00pa30BaHus JOJDKEH H3y4aThCsl B YCIOBUSAX MTPEIMETHOTO KabnHeTa (pu3uKu
WIN B YCIOBHAX HMHTETPHPOBAHHOIO KaOMHETAa MPEIMETOB €CTECTBEHHO-HAYYHOrO IWKIA. B KabmHeTe (U3MKM IOIDKHO OBITh



HEeo0xoanMoe 1abopaTopHOe 000PYIOBAHNUE JUISA BHINOJHEHHUS YKAa3aHHBIX B MPOrpaMMe M0 (U3HMKE yUYCHHYECKUX MPAKTHIECKUX
paboT M IEMOHCTPAILIMOHHOE 000pYyJOBaHHE.

JleMOHCTpalMoHHOE 000pyOoBaHKE (OPMHUPYETCS B COOTBETCTBUM C IMPHUHIMIOM MHUHHMAJIBHON IOCTaTOYHOCTH H
oOecrieunBaeT MOCTAHOBKY IEPEUHCIICHHBIX B MPOTpaMMe 10 (PU3MKe KIFOUEBBIX AEMOHCTPALMH IS UCCICAOBAHUS H3ydaeMbIX
SIBICHUH U TIPOIIECCOB, SMIIMPHUIECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMCHEHHH.

JIabopaTopHOoe 000pyJ0BaHKE Il YYCHUUECKHX MPAKTHUECKUX paboT popMHUpYeTCs B BUJIE TEMaTHYECKUX KOMIUIEKTOB U
obecrieunBaeTcst B pacyéTe 0HOr0 KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTHdeckie KOMIUIEKTHI 1ab0paTOpHOTO 000pYAOBaHUS
JIOJDKHBI OBITh ITIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHMH AHAJIOTOBBIX M IHU(POBBIX MPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX
N3MEPHUTENBHBIX CHCTEM B BHE U(POBBIX J1a00PATOPHIA.

OCHOBHBIMH LIEJISIMH U3y4EHUs! (PU3UKH B 00IIeM 00pa30BaHHUU SBILSIFOTCS:

¢dopMHupOoBaHHE WHTEpeca M CTPEeMJCHHS OOYyYalomMXcs K HAaydYHOMY H3YYCHHIO IIPHPOIBI, Pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUH O HayYHOM METOJe MO3HaHUS U (OpPMHPOBAHHME HCCIEIOBATEIBCKOTO OTHOIIEHHS K
OKPY’KarOILIUM SIBJICHUSIM;

(bopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yslbTaTa M3y4eHHs. OCHOB CTPOCHUS MAaTEepUH M (yHIaMEHTaIbHBIX
3aKOHOB (DU3UKW;

(bopMHEpOBaHHE YMEHHI OOBSCHATD SBJICHUS C UCTIONB30BaHHEM (DM3NYSCKUX 3HAHUH M HAYYHBIX JIOKA3aTeNIbCTB;
(bopMHpOBaHKE MPEACTABICHUI O POIH (U3UKH TS PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H TEXHOJIOTHH.

JlocTixeHre 3TUX Lieneil obecrieunBaeTcs pelIeHUeM CIeAyOUX 3a1ad B IPOIiecce U3ydeHus Kypca (PU3UKH Ha YPOBHE

cpemHero obmero 06pa3oBaHusL:

NPHOOPETEHHE CUCTEMBI 3HAHMK 00 OOLIMX (DM3HYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHAX, BKIKOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DH3HKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3UKHY;

(hopMHpOBaHUE YMEHUIl IPHUMEHSITh TEOPETHYECKUE 3HAHUS U1l OOBSICHEHUS (PU3MUYECKUX SIBICHUN B IIPUPOJE U AJIS
NPUHATHS MPAKTHYECKHUX PEIICHUH B IOBCEIHEBHOM JKH3HHY;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a]a4 C SIBHO 3aJaHHOW (HU3MUECKON MOJENbI0, 331a4, MOAPa3yMEBaIOIIHX
CaMOCTOSITENIBHOE CO3aHue (PU3NUECKON MOJENH, aleKBaTHOH yCIOBUM 3aa4H;

NOHUMaHHe (QU3MIECKHX OCHOB M NPHHIHMIIOB ACHCTBHS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYESCKHUX IPOLIECCOB, UX
BJIMSIHUS Ha OKPY’KAOLIYIO CPeny;

OBJIAJICHHE METOJIaMH CaMOCTOSTENBHOTO IUIAHUPOBAHUS M INPOBEleHUsT (PU3NYECKHX HSKCIIEPUMEHTOB, aHalu3a M
HHTEpIpeTanui HHGOpMAaLUK, ONPeIeNIeHHs JOCTOBEPHOCTH MOIYUYSHHOTO pe3ysibTaTa;

CO3/IaHKE YCIIOBHH JUIsl Pa3BUTHUS YMEHHUH POSKTHO-HCCIIEI0BATEIbCKON, TBOPUYECKOH ISSATEILHOCTH.

Ha n3yuenne ¢usnku (6a30BbIi ypOBEHb) Ha YPOBHE CpeHEro oduiero oopasoBanus otBoauTes 136 yacos: B 10 kiacce —

68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[peanaraemslii B mporpamme 1o (HU3MKe MepedeHb JTa00PATOPHBIX M MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAHHBIM,
YUHUTENb JIENaeT BHIOOP NPOBEACHHS Ta00PATOPHBIX PAOOT U OMBITOB € YUETOM HHAUBHYATbHBIX 0COOCHHOCTEH 00yJaroH



COJEPKAHUE OBYUYEHUSA
10 KJIACC

Paszpnen 1. ®u3uka M MeTOABI HAYYHOI'0 IO3HAHUS
®dusuka — Hayka o npupoze. Haydnsle MeTo bl MO3HAHUS OKPYKAOLIET0 MUpa. PoJb 3KcriepuMeHTa U TEOPUU B TIpoLiecce
MTO3HAHUS TIPUPOIBL. DKCIICPUMEHT B (DU3UKE.
MonenmupoBanne (U3WYECKUX SBICHHH W TpomeccoB. Haydnple rumore3sl. Ou3HUecKne 3aKOHBI M TEOpUH. | paHUIIBI
NPUMEHUMOCTH (pr3ndecKux 3akoHOB. [IpyHIMI COOTBETCTBUSI.
Ponb 1 MecTo pusuku B GOpMUPOBAHNH COBPEMEHHON HAyYHOH KapTHHBI MHUpPa, B TPAKTHUECKO e TeTbHOCTH JIF0ICH.
Lemoncmpayuu
Amnasorosble U IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABukeHHe. OTHOCUTENPHOCTh MEXAaHUYECKOTO BIKeHus. Cuctema orcuéra. Tpaexkropus.

[lepemerenue, CKOpOCTh (CpPeqHSsS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHaIbHON TOUKH, MX MPOEKIUHU Ha
ocH cucTeMbl KoopauHat. Ciio)keHre NepeMELICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOPEHHOE NPsSMOJIMHEHOe NBIbKeHue. ['pad)uku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U NIEpEeMEIleHUs] MaTepUAIbHOW TOYKH OT BPEMEHU.

CBobonHOE maieHne. Y CKOPeHHe CBOOOIHOTO MAICHUS.

KpuBonunelinoe nBuxenue. [BUKEHHE MaTepUATbHOW TOYKU MO OKPYKHOCTH C IOCTOSHHOM MO MOJYJIO CKOPOCTBIO.
YrioBasi CKOpOCTb, JTUHEHHAsE CKOpOocTh. [lepron u yactora obparnienus. LleHTpocTpeMuTeaIbHOe YCKOPEHHE.

TexHuueckue yCcTpoiicTBa U MPAKTUUECKOE IPUMEHEHHE: CIUAOMETD, IBUKEHUE CHAPSIOB, LIEMTHBIE U pEMEHHBIE NIEpEayH.

Lemoncmpayuu

Mopens cucTeMBl 0TCUéTa, WITIOCTPAlKs KHHEMAaTHYEeCKHUX XapaKTePUCTUK JBIDKEHHS.

IIpeobpa3oBanue IBMKEHUH € UCTIOIB30BaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Tea B BO3AyXE U B PA3pEKEHHOM IPOCTPAHCTBE.

HaGmonenue arkeHust Tena, OpOIIEHHOro O YIJIOM K TOPH30HTY U TOPU30HTAIIBHO.

W3mMepeHne yckopeHHus CBOOOTHOTO MaCHHS.

Hampasiienue ckopoCTH NP IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

W3ydeHne HepaBHOMEPHOTO JIBM)KEHUS C IIEIIBIO OIIPE/IeNICHIsI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTAMHU, IPOHAEHHBIMH TEJIOM 3a MOCJIEJ0BAaTEIbHbIE PaBHbIE IPOMEXYTKH BPEMEHHU
[IpY PaBHOYCKOPEHHOM JBH>KEHUHU C HaYaJIbHON CKOPOCTbIO, pABHOM HYIIIO.

N3yuyeHnue qBUKEHYS IIApUKA B BA3KOW XKUJIKOCTH.

W3ydenue nBIKeHUS Tena, OpOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHoCcTH I"anunes. Ilepselii 3akon HeroToHA. IHEepruanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpuanun cymepno3uniuu cuil. Bropoii 3akon HeloToHa aisi mMaTepuanbHON Touku. TpeTuil 3akoH
HeroToHa 1151 MaTepuabHbIX TOYEK.

3akoH BceMHupHOro TaroteHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenns (mokost, CKonbkeHus, kaueHns). Cnia tperust. Cyxoe Tpenue. Cuna TpeHHUS CKOJIBKEHUS U CHIIA
TpeHus nokos. Koaddumuent tpenns. Cuia cOonpoTHBICHNUS MPH IBUKEHUHN TENa B KHKOCTH WIIH rase.

[octymaTtensHOE M BpamaTeIbHOE IBHKEHHE a0COTFOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OcH BpanieHus. [1nedo cumbl. YciaoBus paBHOBecHs TBEPIOTO Tea.

TexHuueckue ycTpoUCTBa U MPAKTUUECKOE MPUMEHEHUE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu

SIBneHue uHEpUUU.

CpaBHeHHE MacC B3aMMOJAEHCTBYIOIIUX TEI.

Bropotii 3akon HeroTona.

W3mepeHnue cuil.

CroxeHune cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Jie(hOpMAaIlHH.

Hesecomocts. Bec Tena npu yckopeHHOM MOaBbEME U TAJCHUH.

CpaBHEHHE CHIJI TPEHUS TTOKOSA, KAUEHHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecHsl TBEpAOTO Tena. Bunsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol



Nzydenne nrmxeHus Opycka 1Mo HAKJIOHHOM TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIINX B IIPYKUHE U PE3MHOBOM 00paslie, OT UX Ae(OopMaLiH.

HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOTO TENa, UMEIOIIET0 OCh BPALICHUS.

Tema 3. 3akonvi coxpanenus ¢ mexanuxe

Nmmynsc MaTepuanbHON TOUKH (TeNa), CHCTEMbBI MaTepHAIbHBIX TOUEK. VIMITYIIbC CHIIBI M HI3MEHEHUE HMITYJIbCA TeNa. 3aKOH
COXpaHEeHMs UMITyNbca. PeakTUBHOE ABHXKEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBL.

Kunermueckas sHeprus MaTepuaiabHON Toukn. TeopeMa 00 n3MEHEeHHN KHHETHIECKOI SHEPTHH.

[MorenuuansHas sueprus. [loTeHnManbpHas sHEPrys ynpyro aehopMUpoBaHHON NpyHUHBL. [loTeHIMaIbHAs SHEPTHs Tella
BOJIM3H NTOBEPXHOCTH 3eMIIH.

[NoTeHnmansHBIe M HENOTEHIMATBHBIE CHIIBL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI C I3MEHEHHEM MEXaHUUECKOM SHEPTHH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUs MEXaHNUECKOH YHEePTuu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre ycTpoucTBa U NPAKTUIECKOE IPUMEHEHHE: BOAOMET, KONEP, PYKUHHBIM TUCTOJIET, IBUKECHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE ABUKEHUE.

Iepexon moTeHIMAIBHON YHEPTHH B KHHETHIECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydenue abCOIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO BYX OJAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ N3MEHEHHEM MEXaHWYECKOW SHEPTHH Tela Ha NPUMEPE PacTsDKEHHS PE3NHOBOTO
KTyTa.

Paspnen 3. Mosekyasipasi puszuka ¥ TepMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHEIE ITTOJ0KEHHUS MOHCKyHHpHO-KHHeTH‘IeCKOﬁ TCOPUHU U HUX OINBITHOC 000CHOBaHUE. BpOyHOBCKoe JBUXKCHHUC.
Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBHS YaCTHL BeLIeCTBAa. MOJENN CTPOSHHS Ta30B, JKUAKOCTEH U TBEPIBIX TEI U
0OBSICHEHHE CBOMCTB BEIIeCTBA Ha OCHOBE STHX Mojeneil. Macca u pasmepsl Monekyn. KommdectBo BemiectBa. IlocTosHHAs
ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopens uneansHOro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETHUECKOW TEOPHH HICaNbHOTO Taza. AOCONoTHas
TeMIepaTypa Kak Mepa CpelHell KWHETHYECKOW SHEprHH TEIUIOBOTO ABIDKCHHS 4acTuil rasa. lllkama temmeparyp KenbpuHa.
l'azoBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knaneiipona. 3akon [lanbrona. M3ompoiiecchl B UAEATEHOM Ta3e € MOCTOSHHBIM
KOJIMYEeCTBOM BeliecTBa. [ padpudueckoe mpeacTaBieHne H30MPOIECCOB: U30TepMa, H30X0pa, n3obapa.

TexHUYECKHE YCTPOWCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmBITHI, I0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BelecTBa, (hoTorpaduu MOJIEKYJI OPraHMYECKUX COeTMHEHHH.

OmnpITE IO MU GY3UH KUIKOCTEH U Ta30B.

Moaens OpOYHOBCKOTO JIBHKEHHUSI.

Mogaens onbita TepHa.

OmBITHI, TOKA3BIBAIOMINE CYIIECTBOBAHUE MEKMOJICKYISIPHOT'O B3aUMOJICHCTBUS.

Moens, HILTIOCTPUPYIOIIas IPUPOAY JABJICHHUS ra3a Ha CTEHKH COCy/a.

OmBITHI, HIUTIOCTPUPYIOIINE YPaBHEHNE COCTOSIHUS HI€ATBHOTO T'a3a, U30TPOIECCHI.

Yyenuueckuil sxcnepumenm, rabopamopuvie pabomoi

OmpenenieHne Macchl BO3JlyXa B KJIACCHOW KOMHATe HAa OCHOBE M3MEpeHHi 00bEMa KOMHATHI, aBJICHUS U TEMIIEPaTyphl
BO3/lyXa B HEMl.

HccrnenoBanne 3aBUCUMOCTH MEXy TapaMeTPaMH COCTOSIHUS Pa3peXeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamMuueckas cucreMa. BHYTpeHHssI SHEpPrust TEpMOJMHAMUYECKOW CHCTEMBI W CIOCOOBI €€ H3MEHEHWUs.
KomngectBo Temmotst u pabora. BHYTpeHHSS 5SHEprusi OIJHOATOMHOTO HJIEIBHOTO Tras3a. Bwuasl Temsonepenadu:
TEIUIONPOBOAHOCT, KOHBEKLIUSA, U3ITydeHUe. Y elibHasl TEINIOEMKOCTh BellecTBa. KonndyecTBo TEMIOTH IpH Temonepeaye.

[TonsiTue 06 agmabatHOM mporecce. [lepBblii 3ak0H TepMoJUHAMUKHU. [IprMeHeHNe epBoro 3aKoHa TEPMOAMHAMUKH K
n3onponeccaM. I'padudeckas naTepnperanus paboTsl rasa.

BTtopoii 3akoH TepMoarHaMuku. HeoOpaTHMOCTh TPOIIECCOB B TIPUPOJIC.

TenmoBble MamuHbl. [IpUHIMITBI JEHCTBHS TEIUIOBBIX MamuH. [IpeoOpa3oBaHMs SHEPrHM B TEIUIOBBIX MAIIHHAX.
KoaddunmenT noneznoro nercTBus TeruioBoi MamuHbl. [{ukin KapHo 1 ero ko3 GUITMEeHT MoIe3HOTo NeHCTBHUS. DKOJIOTHIECKIES
MIPOOIIEMBI TEIUIO3HEPTETHKH.

TexHu4eckue ycTpoHCTBa M NPAKTHYECKOE NMPUMEHEHHE: JBHUIaTellb BHYTPEHHETO CrOpaHHs, OBITOBOM XOJIOJMIBHHK,
KOHJIUIOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEPTUM Tella MPH COBEPLICHUH PaOOTHI: BBUICT MPOOKU M3 OYTBHUIKH O] JACHCTBHEM CHKATOTO
BO3/lyXa, HarpeBaHue Apupa B JaTyHHOU TpyOKe IyTEM TpeHUs (BHICOAEMOHCTPALINS).

V3meHeHne BHYTpEHHEH 3HEPTHH (TEMIIEpaTyphl) TeNa MPH TEIUIONEpeaate.

OmnpIT 10 aarabaTHOMY PACIIUPEHHUIO BO3AyXa (OIBIT C BO3AYIITHEIM OTHUBOM).

Mopenu napoBoi TypOWHBI, ABUTaTelsl BHYTPEHHEr0 CrOpaHHs, pEaKTUBHOTO JBUIATEs.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

W3mepenue yaenbHOR TEMI0EMKOCTH.

Tema 3. Azpecammnbie cocmoanus eewjecmea. Dazogvle nepexoovl

[MapooOpazoBanue u KoHAeHcauus. lcmapeHue u KureHune. AOCONIOTHAs M OTHOCHUTENbHAs BIAXKHOCTH BO3AyXa.
Haceimennslii map. Y penpHas TemoTa mapoodpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT 1aBICHHS.

TBépmoe Teno. Kpucrammmueckne u amopgHble Tena. AHH30TPONHUS CBOMCTB KpUCTAIOB. JKHIKHE KPHUCTaJLIBI.
CoBpemeHHble MaTepuaibl. [InaBnenue u kpuctamusanus. Y aenpHas Teriorta miasieHus. Cyonumanus.

YpaBHeHHE TeTI0BOTO OanaHca.

TexHUYIECKHE yCTPOUCTBA U MPAKTUUECKOE MPUMEHEHHE: THIPOMETP M IICUXPOMETP, KAJIOPHUMETP, TEXHOJIOTHH TOIyICHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOT HH.

Jlemoncmpayuu

CBoliCTBa HACBHIIIECHHBIX MTAPOB.

Kunenne IIpyU NOHWKCHHOM JIaBJICHUU.

CriocoObl U3MEPEHUS BIIAXKHOCTH.

HaOmonenue HarpeBaHus ¥ IUIABJICHHS KPUCTAITMYECKOTO BEIECTRA.

JleMOHCTpaust KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepeHne OTHOCUTENBHOH BIAKHOCTH BO3IyXa.

Paznen 4. DiiekTpoanHaMuKka
Tema 1. Dnexkmpocmamuxa
OnexTpuzanus Tell. OJCKTpUYecKui 3apsa. J(Ba BHma SJCKTPUUECKHX 3apsamoB. [IpOBOMHWKH, AMANEKTPUKH U
MIOJTYTIPOBOTHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsaa.
Bsaumoneiicteue 3apsanoB. 3akoH Kymona. Todewnsli anexTpudeckui 3apsn. OnekTpuueckoe mnoise. Hanpsk€HHOCTH
ANEKTPHUYECKOTO TOJIA. [[pUHIHIT CYTIEePITO3UIHY TEKTPUIECKUX 1oiei. JIMHNN HapsDKEHHOCTH AIIEKTPUIECKOTO TIOJIS.
Pabora cunm snexrpocrarmdyeckoro moisi. [lorenmman. PasHocTs moteHnmanoB. I[IpOBOAHWKHM H JHAIIEKTPUKH B
3NEKTPOCTATHUECKOM IToJIe. JIuaIeKTpruuecKkasi IPOHUIIAEMOCTb.
OnekrpoéMkocTb. KoHAEHCATOP. DIEKTPOEMKOCTD TIIOCKOTO KOHCHCATOpa. DHEPTHS 3apsHKEHHOTO KOHICHCATOPA.
TexHUYECKHE YCTPOHCTBA M TPAKTUIECKOEC NMPUMEHEHHE: JIIEKTPOCKOI, AJIEKTPOMETP, JJIEKTPOCTATUYCCKAs 3aIluTa,
3a3eMIICHHE DJIEKTPOIPHOOPOB, KOHACHCATOP, KOMPOBAJIBbHBIN amapar, CTpyHHbII NpUHTEP.
Jlemoncmpayuu
VYeTpoHCTBO M MPUHLIMIT ACHCTBUS SIEKTPOMETPA.
BzaumonelicTBre Ha3JIEKTPU30BAHHBIX TEJl.
OJeKTpUUEcKoe TOJIe 3apsHKEHHBIX Tell.
[IpOBOIHUKY B 3JIEKTPOCTATHICCKOM IIOTIE.
DnekTpocTaTHdecKast 3alIuTa.
J¥3IEKTPUKH B AIEKTPOCTATUIECKOM TI0JIE.
3aBHCHMOCTh 3JEKTPOEMKOCTH IIIOCKOTO KOHJAEHCATOpa OT IUIOMIAAW IUIACTHH, PACCTOSHHUA MEXIy HHAMH H
JTURIEKTPUYECKOM MPOHUIIAEMOCTH.
OHeprus 3apspKeHHOT0 KOHACHCATOPA.
Yyenuuecxuii sxcnepumenm, rabopamopuvie pabomoi
H3MepeHue 31eKTpoEMKOCTU KOHJEHCATOpa.
Tema 2. ITocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax
DNEeKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS dIEKTpUIeCcKoro Toka. Mcrounnku Toka. Cuna Toka. [ToCTOSHHBIHN TOK.
Hampspkenne. 3akon Oma a5t yyacTka LernH.
DNEeKTpUUECKOEe CONPOTUBIECHHE. Y AE€NbHOE CONpPOTHUBIECHHE BellecTBa. [locnenoBarensHoe, napamienbHOE, CMEIIaHHOE
COETMHEHHUE TPOBOIHUKOB.
Pabota anekTpudeckoro Toka. 3akoH Jxoyms—JIeHa. MOImHOCTD 3JEKTPUYECKOTO TOKA.
DJeKTpOo/ABMKYIasi CHJla M BHYTPEHHEE COIPOTHBICHHWE HCTOYHMKA TOoKa. 3akoH OMa Uil THOJHOW (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe 3aMbpikanue.
OJNeKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBHCHMOCTh CONPOTHUBICHHS METAIUIOB OT TEMIIEPaTypHI.
CBepXIIpOBOIUMOCTb.
OnexTpudeckuii Tok B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITy4KOB.



IMomynpoBomuukn. CoOCTBEHHass W MPHUMECHas IPOBOJUMOCTh MONYyNpoBOJHHKOB. CBoiicTBa P-—N-mepexofa.
[ToxynpoBoTHUKOBBIE TPUOOPBHI.

OneKTpU4ecKuil TOK B paCTBOPAX U PACILIaBaX MEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUALMS. DIEKTPOIU3.

DneKTpuuecKuii TOK B razax. CaMOCTOSATENFHBIA 1 HECAMOCTOSTEIBHBIHN pa3psin. Momaus. [Tnazma.

TexHuueckne yCTPONCTBA M IPAKTHYECKOE IPHMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHKH TOKA,
JJIEKTPOHArpeBaTeNbHble MPHOOPBIL, AJIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AHOT,
TEPMHUCTOPHI X (POTOPE3UCTOPHI, OTYIPOBOIHUKOBBIH IO/, TaTbBAHUKA.

Lemoncmpayuu

W3MepeHue cuiibl TOKa U HalpsKEHUsL.

3aBUCUMOCTh CONPOTUBIICHUS [IUINHIPUIECKUX IPOBOJAHUKOB OT JUIMHBI, IJIOLIAIU NTONEPEUHOr0 CEUeHHs U MaTepuana.

CmMenIaHHOE COEJMHEHHE TPOBOJHNUKOB.

[IpsiMoe u3MepeHue 3MeKTPoABMKYILEH cuibl. KopoTkoe 3aMbIkaHUe TaJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO
COTIPOTHUBIICHUS.

3aBHCHMOCTH COIIPOTHBIICHHS METAIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 2TEKTPOIUTOB.

HckpoBoii pa3psi U IPOBOAUMOCTb BO3AYXA.

ORHOCTOPOHHSSA MPOBOAUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomut

W3yueHne cMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

W3MepeHne 31eKTpOoaBIDKYIIEH CHIIbI HICTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmonenue snexrponnsa.

MexnpeaMeTHble CBA3U

Wzyyenne kypca ¢uzuku 6a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS ¢ YUETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX
CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMUH, Teorpadun 1 TEXHOJIOTHH.

Medsicnpeomemuule nonsamus, CBI3aHHBIC ¢ U3yYEHHUEM METO/IOB HAYYHOTO MTO3HAHUSL: SBJICHUE, HAYYHBIN (haKT, TMIIOTE3a,
¢du3nyeckas BeIMYMHA, 3aKOH, TEOPHsl, HAOIIOJCHNE, IKCIIEPUMEHT, MOACIMPOBAHUE, MOJEIb, H3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMBbl ypaBHEHWH, JNuHeWHas (yHKuus, mapaboisa, rumnepbona, ux rpadukum U cBoiicTBa,
TPUTOHOMETPUYECKHE PYHKIIMU: CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI ¥ MX
MIPOEKIH Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHuueckoe IBWKEHHE B JKMBOW mnpupoje, nuddysus, ocMoc, TemIoo0OMeH KHMBBIX OPraHU3MOB (BUJIBI
TEIUIoONepe1auyl, TEIUIOBOE PABHOBECHE), HICKTPHUECKHE SIBJICHUS B )KUBOM NpUpOIE.

Xumus: DUCKPETHOE CTPOECHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIPHAs Macca, TEILUIOBBIE
CBOMCTBA TBEPJBIX TEJl, JKUIKOCTEH U Ta30B, JJIEKTPUUECKUE CBONCTBA METAJLIOB, JIEKTPOJIMTUYECKAS IUCCOLMALIUS, TAJIbBAHUKA.

T'eozpagus: BNaxXHOCTH BO3yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonozcus: mpeoOpa3oBaHNE ABWKEHHH C HCIOJIB30BAHHEM MEXAaHM3MOB, YUET TPEHUS B TEXHHKE, MOIIIHITHUKH,
HCTIONB30BaHUE 3aKOHA COXPAaHEHHsI UIMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U APYTHeE), ABUraTe b BHYTPEHHETO CTOPaHHUs, HapoBast
TypOuHa, OBITOBOM XOJIOMWIBHUK, KOHAMIIMOHEDP, TEXHOJOTHHM TIOIY4YEeHHS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE
HaHOMaTEPHAJIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTaTHIECKas 3al1Ta, 3a3€MJICHNE AIIEKTPONPHOOPOB, KCEPOKC, CTPYHHBII PHHTED,
9JIEKTPOHArpeBaTelbHbIE TPUOOPHL, 3JIEKTPOOCBETUTEIbHBIE TIPHOOPHI, T'aIbBAHHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaAaMHUKa

Tema 3. Maznummnoe nosne. IneKmpomacHUMHASL UHOYKYUS

IlocrosiHHble MarHuTHL. B3auMopelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mosie. BexkTop MarHMTHONW HHIYKIWH.
[IpyHiMn cynepno3uuMM MAarHUTHBIX MoJyied. JIMHMM MarHuTHOM MHAYKuMHU. KapTuHa JMHMA MarHUTHOW MHIYKLUU IOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarHuTHO€e o€ NPOBOAHUKA ¢ TOKOM. KapTHHa TMHUN MHAYKIIMM MarHUTHOTO MOJISL JUIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJbILIEBOTO IPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoneiictBue NpoBOAHUKOB C TOKOM.

Cuna Ammepa, €€ MOayYJIb U HalpaBlIeHHE.

Cuna Jlopenna, e€ Moaynb U HampasieHue. J[BHKeHHe 3apsHKeHHOH YacTHIBI B OJHOPOJHOM MarHuTHOM nosie. PaGoTa
cuibl JlopeHua.

SIBneHue >NEKTPOMArHUTHONW WHAYKIUH. [I0TOK BeKTOpa MarHMTHOM MHIYKIMH. DIEKTPOABMXKYIIAs CHIa WHIYKIINH.
3aKoH 3JeKTpoMarHuTHON MHIyKny Dapases.

Buxpesoe anexTpuueckoe moie. DIEKTPOABMXKYIIAs CHIa UHIYKIMHM B HNPOBOJHMKE, IBUXKYIIEMCS MOCTYNATENbHO B
OIHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

WHayKTUBHOCTD. SIBIEHHE CAMOMHIYKIMU. DIEKTPOABIKYIIAS CUIa CAMOUHTYKIIHH.

OHeprust MarHUTHOTO MOJS KaTyHIIKU ¢ TOKOM.



DNEeKTPOMAarHuTHOE T0JIe.

TexHuueckue ycTpoicTBa W NPAKTHUYECKOE NPUMEHEHHUE: MOCTOSIHHBIE MAarHUThI, DJIEKTPOMArHUThl, 3JEKTPOJBUTATENb,
YCKOPUTENH JIEMEHTAPHBIX YACTHIL, UHAYKIIMOHHAS TIeUb.

Lemoncmpayuu

OmsIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIUY MarHUTHOTO TI0JIA.

B3aumoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[etictBue cuibl JIopeHIa HAa MOHBI AIEKTPOJIUTA.

SIBneHME 3NEKTPOMArHUTHOM HHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.

SIBneHNEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

M3ydyeHne MarHUTHOTO TOJISt KATYIIKH C TOKOM.

HccnenoBanue nelCTBUS OCTOSTHHOTO MAarHUTa HA PaMKy C TOKOM.

HUccnenoBanue siBIeHUS 3IEKTPOMArHUTHOM HHIYKIUU.

Pa3gen S. KoJsie6aHust ¥ BOJIHBI

Tema 1. Mexanuuecxkue u INeKMPOMAZHUMHbBIE KO1EDAHUS

KomnebarenpHas cucrema. CBoOOomHBIE MexaHWYeckue KoneOaHus. ['apmonmueckme koneOanms. Ilepmon, wacrtora,
ammuuTyaa u (asza koncOanuit. [IpyKMHHBIH MasTHHUK. MaTeMaTH4eCKui MasTHHUK. YpaBHEHHC TapMOHHYCCKHX KOJICOaHUH.
[IpeBpaieHre YHEPTUH TIPH TAPMOHUIESCKUX KOJICOAHUAX.

KonebarenpHbnii koHTYp. CBOOOIHBIC 3JIEKTPOMATHUTHBIEC KOJICOAHNUS B HICATHHOM KOJeOaTeTbHOM KOHTYpe. AHAIIOTHS
MEXAY MEXaHHYECKHMMHU M 3JIEKTPOMAarHUTHbIMU KosieOaHusMu. dPopmyna TomcoHa. 3aKOH COXpaHEHHUS! YHEPIHU B HUICATEHOM
KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnerne o 3aTyXaloUMX KojeOaHHWAX. BEBIHYXICHHbIE MexXaHWUYecKHe KoyeOanus. Pe3oHanc. BwiHyxneHHBIC
9JIEKTPOMArHUTHBIC KOJICOaHUSI.

Ilepemenssiif Tok. CHHYCOMAATIBHBIN MepeMEeHHBINH TOK. MOIITHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYIHOE U JeHCTBYIOIIee
3HAYEHUE CUJIBI TOKA U HaIPSDKEHHUS.

Tparcpopmarop. IIpomsBoacTBo, mepemada W TOTPEOJICHHE SJICKTPUUSCKOW SHEPTHH. DKOJOTHYCCKHE PHUCKH MpH
MIPOU3BOJICTBE ANEKTPOrHEepTruu. KynbTypa HCHOIp30BaHUS 3JIEKTPOIHEPTHH B TIOBCETHEBHON JKU3HU.

TexHuueckue ycTpoMCTBa U MPaKTUUYECKOE MPUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK, T€HEPAaTOp NEPEMEHHOr0 TOKA, JTUHUU
3JeKTponepesay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KonebaTeIbHOM CHCTEMBI (MIPYKUHHBINA HIIH MAaTEMaTHUECKHI MasTHHK).

HabnroneHue 3aTyxaromux KojxeOaHHi.

HccnenoBaHue CBOMCTB BBIHYK/ICHHBIX KOJIEOaHHIA.

Ha6monenue pe3oHanca.

CB0OOIHBIC NIEKTPOMAaTHUTHBIC KOJICOAHMIS.

OcumyutorpaMMBI (3aBUCHMOCTH CHITBI TOKA M HATIPSDKCHUST OT BPEMEHH) IS SJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc npu mocne10BaTeIbHOM COSIMHEHNH PE3UCTOPA, KaTYIIKH HHIYKTHBHOCTH M KOHAECHCATOPA.

Moens IMHUH 3JIEKTPOIepeIath.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

HccrnenoBanne 3aBUCUMOCTH MEPHOJa MAJIBIX KOJIEOaHUH Ipy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a.

HccrnenoBanne nepeMEeHHOTO TOKA B IIETH U3 TIOCIE0BATENIEHO COSMHEHHBIX KOHIEHCATOPa, KATYIIKN B PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBL, YCI0BUs pacnpocTpaHeHus. Ilepuos. CKopocTb pacipocTpaHeHus U JuinHa BOJHEL [lonepeunsie u
IpoaoIbHBIE BOJHEL. HTephepentus n nudpakius MeXaHHIeCKUX BOJH.

3Byk. CkopocThb 3ByKa. I']poMKoCTb 3ByKa. BricoTa Tona. TemOp 3ByKa.

DIEKTPOMArHUTHBIC BOJHEIL. Y CIIOBHSI M3TYYCHUS 3JICKTPOMATHUTHBIX BOJNH. B3anmHas opueHrarus BektopoB E, B, V B
9NEeKTPOMAarHUTHOM BosiHe. CBOMCTBAa AIIEKTPOMATHUTHBIX BOJH: OTPAXXCHHE, IPEIOMIICHHE, MOJApU3aus, IU(GpaKIws,
uaTepdepeHr. CKOpoCTh IEKTPOMArHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHEIX BOJH. [IpuMeHEeHHE 3IEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHuMnB! paguocBs3u U TeneBuAeHN. Paguonokanust.

OIeKTpOMarHuTHOE 3arpsI3HEHNE OKPYXKAIOIIEH CpPeIIbI.

TexHuueckue ycTpoilcTBa M MPAaKTUYECKOE IMPUMEHEHUE: MY3bIKAIbHbIE MHCTPYMEHTHI, yIbTPa3BYKOBasl JUAarHOCTUKA B
TEXHHUKE U MEIULMHE, Paaap, paAuONPpUEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus.



Jlemoncmpayuu

OO0pazoBaHue U pacpoCcTpaHEHUE NONEPEYHbBIX M IPOJOIBHBIX BOJIH.

KoneOGmomnieecs Teno Kkak HCTOYHUK 3BYKa.

HaOmonenue oTpaxeHusI ¥ IPETOMIICHNS MEXaHMUECKHUX BOJIH.

Habmronenne uaTepdepeHnn u fuppakui MEXaHHYECKIX BOJH.

3BYKOBOM pe30HaHC.

Habmromgenue cBs3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAOM U 9acTOTON KOJIeOaHMA.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MIPEIOMIICHHUE, MOJISIpU3anys, Judpaknus, HHTepHEPeHIIS.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsMonanHeiiHoe pacnpocTpaHEeHHE CBETa B OQHOPOoAHOU cpene. JIyd cBeTa. ToueuHbIi HCTOUHUK
CBETAa.

OtpaxxeHue cBeTa. 3aKOHbBI OTpaXkeHUs cBeta. [locTpoeHre n300paskeHnH B INIOCKOM 3epKae.

[Mpenomienue cBera. 3akoHBI INpeJoOMIICHHS cBeTa. AOCONIOTHBIM IOKazaTenb mpenomieHus. [lonHoe BHyTpeHHee
oTpakeHue. IIpenenbHblil yroJl HOMHOTO BHYTPEHHETO OTPaKEHHUS.

Hucniepcus ceera. CioKHBIH cocTaB Oenoro cera. L[Ber.

Cobwuparomine M pacceuBaroniue JUH3bL. ToHKas JMH3a. DOKYyCHOE pPAacCTOSHUE M ONTHYECKas CHila TOHKOH JIMH3BI.
[MocTpoeHue u300pakeHUi B COOMPAIOIIUX U PACCEUBAIOLIMX JTHMH3aX. DopMyiia TOHKOH JIMH3BL. YBEJIHMYCHHUE, 1aBAEMOE JINH30H.

[Ipenensl npUMEHNMOCTH T€OMETPHYECKON ONTHKH.

BonuoBast ontrka. UuTepdepenius ceeta. KorepeHTHbIC HCTOUYHUKH. Y CJIOBUs HAOIIOACHUS MAKCUMYMOB M MUHUMYMOB
B MHTep(HEPEHIIMOHHON KapTHHE OT JBYX CHH(pa3HbIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakmust csera. [udpaknmonHas pemérka. YcnoBue HaOMIOACHWS TIABHBIX MAaKCHUMYMOB TpH  MaJCHHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIUOHHYIO PELIETKY.

ITongpuzanus ceera.

TexHn4eckue ycTpOHCTBA M IPAaKTHYECKOE MPUMEHEHNE: OUKH, JIyTIa, (hoToarnmapar, MpoeKINOHHBIA anmnapaT, MEKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOIAPOH.

Jlemoncmpayuu

[IpsimonuHeiHOe pacipocTpaHEeHUe, OTpakeHUE U IpesioMiIeHHe cBeTa. OnTudeckue NpudopshL.

[NonmHOe BHyTpeHHee oTpakeHne. Mozaenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUI B IMH3AX.

Mopenu MUKpPOCKOTIa, TeJIECKOIIa.

Habnronenue naTEpdEpEeHIINN CBETA.

Habnronenune mudpakunu cBera.

HaGmonenne nucnepcuu cBera.

[Tomyyenne cekTpa ¢ HOMOIIBIO TPU3MBIL.

[Momyuenne criekTpa ¢ MOMOIIBIO TH(PPaKINOHHON PEIIETKH.

Habmnronenue noysipu3anyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaut

W3MepeHne nokasaTesns NpeOMICHHS CTEKIIA.

HccrnenoBanue CBOWCTB M300pakeHNUil B THMH3AX.

HaGmonenve nucnepcuu cBera.

Pasnen 6. OcHOBBI clleMAJILHOM TEOPHU OTHOCUTEIbHOCTH
Fpar—mum HpI/IMeHI/IMOCTI/I KHaCCI/I‘[eCKOI\/’I MECXAaHUKHU. HOCTyHaTBI cneunam)Hoﬁ TeOpI/II/I OTHOCUTCIIBHOCTHU: I/IHBapI/IaHTHOCTB
MOJYJISI CKOPOCTH CBETA B BaKyyMe, IIPUHITUT OTHOCUTEIHLHOCTH DHHITEeHHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeIJIECHHE BPEMEHHU U COKPALLEHUE JITTUHBI.
OHeprus U UMITYJIBC PENIATUBUCTCKOM YacTHIIHI.
CBHBB MAacCChI C BHGPFHGﬁ nu I/IMl'[yJ'H)COM peHﬂTHBHCTCKOﬁ qaCTUUbI. BHCPFHH IIOKOA.

Pa3gen 7. KBanToBasi pusnka
Tema 1. Dnemenmul K6AHmMOBOU ONMUKU
®otonsl. Dopmyna [Tnanka cBs3u SHepTruM (HOTOHA € €0 YACTOTOW. DHEPIHS M UMITYJIbC (POTOHA.
OtkpoiTHe U uccienoBanue Goroapexra. Onpitel A. I'. Cronerosa. 3akoHsl poToddderra. YpaBHeHHEe DUHIITEHHA 11
¢doroaddexra. «KpacHas rpanuma» Gotorddexra.
Hasnenne ceera. Ompitsl 1. H. Jlebenena.
XuMuueckoe JefcTBUE CBETA.
TexHU4IeCKHE yCTPOWCTBA M MPAKTHIECKOE NPUMEHEHNE: (DOTOIIEMEHT, (POTONATIHK, COTHETHAS OaTapes, CBETOIUO.
Jlemoncmpayuu
®oT03((PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.



CseTognog.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OmbiTe Pesepdopaa mo paccessauto o -gactul. [Imanerapras mozens atoma. Iloctymatsr bopa.
Wznydenune u moriomenne GOTOHOB IIPH MEPEX0Ie aToMa C OJHOTO YPOBHS SHEPTrUX Ha Apyroi. Bumsl criektpoB. CriekTp ypoBHET
9HEpPruu aToMa BOAOPOJa.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyanu3M.

CrnoHTaHHOE U BBIHYKICHHOE N3ITy4CHHE.

TexHuueckue ycTpoHCTBa M IPAaKTUUECKOE NPUMEHEHHUE: CIEKTpalbHBIN aHaiu3 (CHEKTPOCKOI), Jia3ep, KBaHTOBBIN
KOMIIBIOTED.

Lemoncmpayuu

Mognens ombita Pesepdopaa.

OmnpeneneHue IIMHBI BOJIHBI 1a3epa.

Habmronenne mTMHEHYIaThIX CIIEKTPOB U3IYICHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomoi

Ha6mronenre TMHERYaToro CeKTpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTHI, TOKa3bIBAIOIIME CIIOKHOCTh CTpocHus sapa. OTkpeiTHE paanoakTuBHOCTH. OmbiThl Pesepdopna mo
OIIpEJICTICHUIO COCTaBa PaJM0aKTUBHOTO M3nydeHus. CBoiicTBa anb(a-, OeTa-, raMMa-u3iIydeHus. BinsHue paguoakTHBHOCTH Ha
JKHBBIE OPTaHU3MBI.

OTKphITHE TIPOTOHA U HeWTpoHa. HykinoHHas monens sapa [eitsenbepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO sAapa.
N3oromnsl.

Anbda-pacnaj. DNeKTPOHHBIN U IIO3UTPOHHBIN OeTa-pacmaz. I'aMMa-u3mydeHne. 3aKoH paJloaKTHBHOTO paciaja.

OHeprust CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macch sapa.

SInepHsble peakuuu. [leneHue u cUHTE3 A1ep.

Snepusiit peaktop. TepMmosiaepHbiii cunTe3. [Ipo6IeMBl U TEPCICKTUBBI SIIEPHON SHEPTETUKU. DKOJOTHUCCKUE ACTICKTHI
SIIEPHON DHEPTeTHKH.

OneMeHTapHbIe YacTUIBl. OTKpPBITHE TO3UTPOHA.

MeTOI[I)I Ha6J'IIOI[eHI/I$I " perucTpanuu 3JIEMECHTAPHBIX YaCTUILI.

dyHpaMeHTaNbHbIE B3anMoAeHcTBUS. EMMHCTBO Hu3ndeckoi KapTHHBI MHpA.

TexHn4eckue yCTpOHCTBA U MTPAKTHYECKOE IPIMEHEHHE: T03UMETp, Kamepa Buibcona, siiepHsbIil peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CuéTyrK HOHM3UPYIOUINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue TpekoB YacTHII (110 TOTOBBIM (hoTorpadusm).

Pasnen 8. DiieMeHTBI ACTPOHOMMU U ACTPOPUZMKH

Oransl pa3BUTHI aCTPOHOMHUH. [IpuKIagHOE 1 MHPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHUH.

Bupn 3Bé3aH0T0 Heba. Co3Be3aus, sipkue 3BE3/bI, INIAHETHI, X BUAUMOE JIBIDKEHHE.

ConHeuHas cucTeMa.

Comnnune. ConHevynas akTHBHOCTb. MicTounnk sHeprun ConHua u 3B€31. 3BE3/1bI, UX OCHOBHBIE XapaKTEepUCTHKH. JluarpamMmma
«CHEKTPAITBHBIA KJIACC — CBETHMOCTBY. 3BE3BI TIIABHOHN IOCIIEAOBATEIHFHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3]
TJIABHOW TOCJIENOBaTeIbHOCTH. BHyTpenHee ctpoeHne 3B&31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH M 3BOJIIOLINHI
ComHia 1 3B€311. DTalbl )KU3HU 3BE3I.

Maieunsriit [Tyt — Hama [amaktuka. [Tonoxxenne u aswkenne Connna B ['anaktuke. Tumbl ranaktuk. PaguoranakTuku u
KBa3apbl. YEpHBIE IBIPHI B AJ[pax IaIaKTUK.

Bcenennas. Pacmmmpenne Bceenennoil. 3akon Xa066ma. PazOeranue ramaxrtuk. Teopus Bombmoro B3peiBa. PemukroBoe
U3ITydeHUe.

MacmtabHast cTpykTypa Beenennol. MeraranakTuka.

Hepeménnsle npo0iaeMbl acTpOHOMUH.

Yuenuueckue nabniooenus

Habmronennss HeBOOPY>KEHHBIM TJa30M C HCIIONB30BAaHHEM KOMIBIOTEPHBIX MPHIOKEHUN UIA ONPENeIeHUs MOJI0XKESHUSA
HeOecHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/isi CeBepHOTO MOIyIapHs U sIpKHe 3BE3HI.

HaGmonenus B Teneckon Jlynsl, minanet, Mieunoro ITyTu.

Oo6o0maroiee NOBTOpeHne

Ponp (¢u3MKM W acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTHUYECKOM, CONMAaIbHOW W ITHUYECKOW cdepax IesTeabHOCTH
YeJoBeKa, pOJb M MECTO (U3MKM M acCTPOHOMHHM B COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJib (DU3MYECKOH TeopuH B



(hopMHUpOBaHUN TIPEICTABICHUN O QU3MUECKON KapTHHE MHpa, MECTO (PU3UIECKONW KapTHHBI MHpa B OOIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX IIPEACTABICHUI O PUPOIE.

MesknpeaMeTHbIE CBSA3H

Uzyuenne xypca ¢usuku 0a30BOro ypoBHA B 11 Kimacce OCyImIECTBISETCS C YUETOM COIEPKATEIBHBIX MEXKIIPEIMETHBIX
CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpad iy 1 TEXHOJIOTHH.

Medsicnpedmemuule nonsamusi, CBI3aHHbIE C U3yYEHUEM METOJIOB HAyYHOT'O MO3HAHUS: SBJICHUE, HAY4YHBIH (aKT, MIIOTE3a,
¢u3nyecKas BeIUIHHA, 3aKOH, TEOpHsl, HAOIIOJCHNE, IKCIIEPUMEHT, MOAEIHPOBAHNE, MOAEIb, H3MEPEHHE.

Mamemamuxa: pelIeHUE CUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMN: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX NPOEKLUH HAa OCH KOOPIUHAT, CJI0KEHHE BEKTOPOB, IPOU3BOHBIC
9JIEMEHTAPHBIX (PYHKUUH, TPU3HAKU MTOI00HS TPEYTOJILHUKOB, ONpEeICHNE IUIOMaIH INIOCKUX (GUTyp U 00BbEMa Tell.

bBuonozusa: snexTpudecKue BICHUS B )XUBOH PUPOE, KoseOaTeIbHbIC IBIKCHNS B )KUBOU ITPUPOJIE, ONTHIECKUE SBICHHS
B )KUBOH NPHUPOJE, JEUCTBHE pajMalliyl Ha KMBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJICKYJ, KPHCTaJUIMUecKas CTPYKTypa TBEPIBIX Tell, MEXaHM3Mbl 00pa3oBaHUS
KPUCTAITINYECKON PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpus: MarHUTHBIE TIOMIOCA 3€MIIM, 3aJIC)KH MAarHUTHBIX PyX, (OTOCHEMKA 36MHOW MOBEPXHOCTH, NMPEACKa3aHHE
3eMJIETPSCEHUI.

Texnonoeusi: TMHAM BIIEKTpOIIEpesiad, TeHEpaTop MEPEMEHHOI0 TOKA, JJIEKTPOJBHUraTelb, MHAYKIMOHHAS IMeYb, pajaap,
panuonpuEMHHK, TEIEBU30p, aHTeHHA, Tenedon, CBY-meus, MpoeKIMOHHBIH anmnapaT, BOJIOKOHHAs ONTHKA, COJTHEUHAs OaTapes.



IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA HNPOTPAMMBI IO ®U3ZUKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenne yuebOHoro mpeamera «Pu3nka» Ha ypoBHE cpemHero obmero oOpasoBaHHs (0a30BBIN ypOBEHB) IOIDKHO
o0ecreunTh JOCTHKEHHE CIEAYIOINX JINYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JINMYHOCTHBIE PE3yNIbTaThl OCBOEHHS y4deOHOro mnpeaMera «®Du3MKa» ODKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTD
oOyJaromuxcs pyKOBOJACTBOBAThCA C(HOPMHUPOBAHHOW BHYTPCHHEH IMO3WIMEH JTWIHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHCHTAIUH,
MO3UTHBHBIX BHYTPEHHUX YOCKIEHHH, COOTBETCTBYIOIINX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBAa, PacIIMpPEHUE
YM3HEHHOTO OIBITA U OIBITA ASSATEIBHOCTH B MIPOIECCE pealn3allid OCHOBHBIX HANpaBICHUN BOCIMUTATEIbHOMN NESTEIbHOCTH, B
TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAXKIAHCKOW IMO3MIUHM OOYYAroOIIerocsi Kak aKTHBHOIO W OTBETCTBEHHOI'O YIIEHa POCCHHCKOTO
o01ecTBa;

MIPUHSTHE TPAAULMOHHBIX O0IEUEIOBEIECKUX T'yMaHUCTHIECKUX M JEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO AEATECIBHOCTh B MHTEPECAX TPAXKIAHCKOTO OOIIECTBA, y4aCTBOBATh B CAMOYIPABICHUH B
00pazoBaTebHOM OpraHu3aliy;

YMEHHE B3aHMO/ICHCTBOBATh C CONMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIMSAMH U Ha3HAUYCHUEM;

TOTOBHOCTbH K TYMaHUTAPHOH M BOJIOHTEPCKOI NEATENILHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCHICKON IPpa)kJaHCKOW HCHTHYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KEHHAM POCCHICKNX YUEHBIX B 00JIaCTH (PU3NKN U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEJICHUS;

CHOCOOHOCTh OIICHHBATH CHUTYAIHMIO W NPUHUMATh OCO3HAHHBIC PELICHUs, OPHEHTHPYSICh HA MOPAIbHO-HPaBCTBEHHBIC
HOPMBI ¥ ICHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH yUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYHUBOTO Oy yIIETOo;

4) 3cTeTHYECKOr0 BOCIMTAHMS:

3CTETHYECKOE OTHOILICHNE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOT'O TBOPUYECTBA, MPUCYIIETO (PU3NUECKOI HayKe;

5) TpyaoBOro BocnuTaAHUA:

MHTEPEC K Pa3IMYHbIM chepaM MpodecCHOHANBHOM AeSTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOW, yMEHUE
COBEpIIATh OCO3HAHHBII BEIOODP Oyaymiel mpodeccuy 1 peaan30BbIBaTh COOCTBEHHbBIEC KM3HEHHbIE TIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO ¥ CaM000pa30BaHuIo B 001acTy pU3MKU Ha MPOTSHKEHUH BCEH KHU3HHU;

6) 9K0JI0THYEeCKOT0 BOCTUTAHMSI:

c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpHI, OCO3HAHUE ITT00ATLHOTO XapaKTepa SKOJIOTHIECKUX PodIIeM;

IUIAHUPOBAHNE M OCYIIECTBIEHHE JCHCTBHH B OKpY)KalOIIeH cpele Ha OCHOBE 3HAHUWS LENeH YCTOHYMBOTO pa3sBHTHS
YeJI0BEUECTBA;

pacuMpeHye OmbITa A TEIbHOCTH IKOJIOTNYECKON HAalPaBJIEHHOCTH HA OCHOBE MMEIOIMXCS 3HAHUH 110 (PU3HKE;

7) LEHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHA (PU3NUECKOIl HAyKH;

OCO3HAHME IIEHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTH B TPOIECCE M3YUYCHHS (PH3MKH OCYIIECTBISATH IMPOCKTHYIO U
HCCIIEA0BATENbCKYIO JAESITENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBepCATbHBIE y4eOHbIE AeiCTBHS
ba3oBble 1oruueckne aeiicTBUNA:
CaMOCTOSITEFHO (POPMYIIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMy, paCCMaTPUBATh €€ BCECTOPOHHE;
ONPENENATh UEeH JeSTeIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B PACCMATPUBAEMBIX (DU3MICCKHX SIBIICHISIX;
pa3pabaTbIBaTh IJIAH penieHs MPOOIeMbl C YIETOM aHAIM3a UMEIONTUXCS MAaTEPUAbHBIX M HEMaTEePHAITLHBIX PECYPCOB;
BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTb, OICHUBATH COOTBCTCTBUC peSyJ'[BTaTOB OeisaM, OLICHHMBATh pI/ICKI/I HOCHC}ICTBI/Iﬁ
JIeSITeJIbHOCTY;
KOOPJIUHUPOBATH M BBITIOJNHATE PabOTy B YCIOBHIX PEAbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBYIS,
pa3BHUBATh KPEATHBHOE MBIIIJICHHUE MPH PEIICHUH XHU3HEHHBIX TIPOOIIEM.
ba3oBble ucciienoBaTeIbCKNe 1eiiCTBUA:



BJIAJICTh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMH HOHITUSIMHA U METOIaMH (DH3HYECKOH HAYKH;

BIIAJICTh HABBIKAMHU YYCOHO-HCCIICIOBATCIILCKOW M MPOCKTHOM JEATEIHHOCTH B OOJNACTH (DU3UKH, CHOCOOHOCTHIO W
TOTOBHOCTBIO K CaMOCTOSITCIIFHOMY IOMCKY METOJOB PpCIICHUS 3a1a4 (PU3MYCCKOTO COACpIKaHUs, MPUMCHCHUIO Pa3IUYHBIX
METO/IOB [IO3HAHUS;

BJIAJICTh BUAAMH JICATEIBHOCTH TIO MOJYYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAIUH, IPeoOpPa3oBaHUI0 U MIPUMEHEHHIO B
Pa3IMYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHCIIC MIPU CO3aHUH yYCOHBIX MPOCKTOB B 00JIACTU (DU3UKHY;

BBISIBISITh TIPUYMHHO-CJICJICTBEHHBIC CBSA3M M aKTyaJH3UpOBaTh 3a]a4y, BBIJBHIaTh THIOTE3y €€ pEIleHUs, HAXOIHUTh
apryMeHTBI JUIs I0Ka3aTelIbCTBA CBOMX YTBEPXKICHMUH, 3a/1aBaTh APAMETPhI U KPUTSPHUU PEILICHUS;

AQHAJTU3UPOBATh IMOJYYCHHBIC B XOJC pPCIICHHUS 3aJa4yd PE3yJbTaThl, KPUTHUYCCKU OLECHHBATH HX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBHUSAX;

CTaBUTH U (PopMynUPOBaTh COOCTBEHHBIC 33/1a4K B 00Pa30BaTENbHON JEATEILHOCTH, B TOM YHCIIE IPH U3yIeHUH (HUIHKH,

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPCHOCUTh 3HAHUS M0 (PU3UKE B MPAKTHUCCKYIO 00IaCTh )KU3HEACATEIHOCTH;

YMETh HHTEIPHPOBATh 3HAHMUS M3 PA3HBIX MPEJAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIC UJCH, IPE/JIAraTh OPUTHHAIbHBIC TIOIXO0/IbI H PELICHHUS,

CTaBUTH NPOOJIEMBI U 33/1a4H, JOIMYCKAIOIIHNE aTbTCPHATHBHEIC PCIICHHUS.

Pa6ora c undopmanueii:

BJIaJICTh HABBIKAMU MOJy4eHHs MHPOPMAIMK (U3NUECKOTO COICPIKAHUS U3 UCTOUYHUKOB PA3HBIX THIIOB, CAMOCTOSATEILHO
OCYIIECTBIISITh MOUCK, aHAJIN3, CHCTEMATU3aIMI0 1 HHTEPIPETALUI0 HHPOPMAIIUHU Pa3IMYHbIX BUJOB U ()OPM NPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTh HH(pOPMAIIUH;

HCIONIb30BaTh CpeACcTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEUICHHH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPTraHU3al[MOHHBIX 3a7a4 C COONIOJCHHEM TPeOOBaHHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, MMTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX M ATHYSCKUX HOPM, HOPM HHPOPMAIMOHHOW 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PM3MYECKOTO COACPXAHHS B Pa3lUUYHbIX popmarax ¢ y4€TOM Ha3zHA4YCHUS WH(POPMAIMU U LEIEBON
ayJIMTOPHH, BEIOHPAst ONTUMAIBHYIO GOpMY TPEICTABICHHS U BU3YaTH3AIHH.

KoMMyHUKaTHBHBIE YHHBepcaabHbIe yYeOHbIe AeiicTBHUS:

OCYIIECTBIIAITh OOIIECHNE HA YPOKax (PU3MKH U BO BHE-YPOUHOH NEATEILHOCTH;

pacIio3HaBaTh NPEINOCHUIKA KOHQIUKTHBIX CUTYallui U CMSTr4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEICTB;

MIOHMMATh U UCTIOJIb30BATh MMPENMYIECTBa KOMaHJHOM U HHANBUYyaIbHON paboTHI;

BBIOMpATh TEMATHUKY M METOIbl COBMECTHBIX JIEHCTBHH C yd4ETOM OOIIMX MHTEPECOB W BO3MOXHOCTEH Ka)KAOTO dieHa
KOJIJICKTHBA;

NIPUHUMATh I1I€JIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHMPOBATH JCHCTBHA MO €€ JIOCTHXKCHHUIO:
COCTaBIIATH IIJIaH JCHCTBUM, pacTipeessITh POJIH C yYETOM MHEHHH YIaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM PabOTBI;

OIIEHHUBATh KaYECTBO CBOETO BKJIAAA M KAXKJOTO YIaCTHHUKA KOMAaH/bI B OOIIMI pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJyIaraTh HOBBIE MPOEKTHI, OI[EHNBATh UJCH C TIO3UIINH HOBU3HbI, OPUTHHAIBHOCTH, IPAKTUIECKOI 3HAYNMOCTH;

OCYIIECTBIISIT TO3UTHBHOE CTPATETNYECKOE MTOBECHNE B PA3IIMYHBIX CUTYalUsX, IPOSBIISATH TBOPUECTBO U BOOOpasKeHNE,
OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe AelcTBUS
Camoopranuzanms:
CaMOCTOSATENIFHO OCYIIECTBIIATH ITO3HABATEIBHYIO ACATEIFHOCTE B 007aCTH (PM3UKU U aCTPOHOMMH, BBIABIISITH IIPOOIEMBL,
CTaBUTH U (pOpMyIHpOBaTH COOCTBEHHBIE 3a0a4H;
CaMOCTOSTENILHO COCTABIIATH IUIaH PEIICHNs] paCUETHBIX M KA9eCTBEHHBIX 3a/1a4, IUIaH BHIOJHEHUS IPAaKTHIECKOH padoTh
€ YI€TOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTECHUII;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;
pacuupsaTh paMKH Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX PEINOYTCHHH;
JIeTIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;
OIICHUBATh IPHOOPETEHHBII OMBIT;
crocoOcTBOBaTh (DOPMHPOBAHUIO M MPOSIBICHUIO OHPYAMIUM B 00nacTh (U3MKH, IOCTOSIHHO MOBBIIIATH CBOM
00pazoBaTeNbHbIA U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJILHBI HHTENIEKT:
JIaBaTh OLIEHKY HOBBIM CHTYAIHsIM, BHOCHTh KOPPEKTHBHI B IEATEIFHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB LIEISAM;
BJIaJICTh HaBBIKAMHM IT03HABATEIILHOM pe(IICKCHN KaK OCO3HAHHSI COBEPIIAEMbIX JEHCTBHN U MBICIUTEIbHBIX MIPOLECCOB, UX
pe3yJIbTaTOB M OCHOBAHUI;
UCTIONB30BaTh MPUEMBI pe(hIEKCHH AJISI OLIEHKH CHTYAINH, BIOOpA BEPHOTO PEIICHNS;
yYMETb OL€HUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUXKEHUIO;
IIPUHUMATh MOTUBBI U apPTyMEHTHI APYTHUX IIPU aHAIN3E PE3YyNbTaTOB AEATENbHOCTY;



NpUHUMATh ce0sl, HOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U APTYMEHTHI JAPYTHX MPHU aHAIU3E PE3YJIbTATOB JACSTEIBHOCTH;

MIPHU3HABATh CBOE MPABO U MPABO JPYTHX HA OIIMOKH.

B mporiecce MOCTHKECHUSI THYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrpaMMbl MO (H3MKE /IS YPOBHS CPEIAHEro 0O0IIero
00pazoBaHust y 00Y4aIONINXCSl COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIUIEKT, IPEINoNarariinii chopMUpOBaHHOCTS:

CaMOCO3HaHUsI, BKIIIOYAIOIIET0 CIIOCOOHOCTD IIOHUMATh CBOE SMOIHMOHAIBHOE COCTOSHHUE, BUJICTh HANPABJICHHUS Pa3BUTHUS
CcOOCTBEHHOM IMOITOHAIEHON Cephl, OBITH YBEPEHHBIM B ce0e;

caMoperyaMpoBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE I[PHUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBE/ICHHE,
CIOCOOHOCTh aJANITUPOBATHCS K AMOIUOHAILHBIM U3MCHEHUSAM H IPOSIBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUY, BKIFOYAOIICH CTPEMIICHHE K JTOCTHXCHHUIO IICITH U YCIIEXY, ONTUMU3M, MHUIIMATUBHOCTD, YMCHUE
JIEHCTBOBATh MCXOIS M3 CBOMX BO3MOKHOCTCH;

SMIMATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATH SMOIMOHATIBHOE COCTOSIHAE IPYTHX, YUUTHIBATH €r0 TIPU OCYIIIECTBICHUU
0OIIeHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONICPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBATH OTHOUICHHS C IPYTHMHU JHOIbMH, 3200 THTHCSI, TIPOSIBIIAThH
HHTEpPEC U pa3peliaTb KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonny oO0yuenus B 10 ki1acce IpeIMeTHbIE Pe3yabTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXaTh COPMUPOBAHHOCTD Y
00y4alomuXcsl YMEHUIA:

JIEMOHCTPHPOBATh Ha IIPUMEPaX POJIb U MECTO (PU3HKH B (POPMHUPOBAHUH COBPEMEHHOM HAyYHOW KapTUHBI MUDA, B PAa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOH NESITEIbHOCTH JIIOACH;

YUYUTBIBATh TpaHULbI MPUMEHCHHUSA H3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MO}ICJ’ICﬁ: MaT€puajibHad TOYKa, MHEpLHAJIbHAasg CUCTEMa
oTcuéra, abCONMIOTHO TBEPIOE TENO, WICANbHBIH Tra3, MOJENU CTPOCHHs Ta30B, XUAKOCTEH M TBEPABIX Tell, TOYCUHBIH
NIEKTPUUECKHH 3apsil IPH PeIeHnN (pU3NIecKuX 3a1ad;

pacrio3HaBaTh (U3MUYECKHE SBICHHS (TIPOIECCH) W OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH, MOJEKYISIPHO-
KMHETHYECKON TEOPHM CTPOCHMS BELECTBA U 3IEKTPOJMHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIUMHEHHOE IBI)KEHHUE,
CcBOOOIHOE TafeHWE TEJ, ABI)KCHHE IO OKPYXHOCTH, MHEPLUs, B3auMojeHcTBHE Tel, Iuddysus, OpoyHOBCKOE IBIKCHHE,
CTPOEHHE JKUIKOCTEH U TBEPABIX TeJI, U3MEHEHUE 00bEMa Tel IIPU HAarpeBaHUHU (OXJIAKICHUH), TETIJIOBOE paBHOBECHUE, HICTIapEHHE,
KOHACHCAIUs, IJIaBJICHUE, KpUCTAJUIN3AllUs, KUTICHUE, BJIIAXKHOCTH BO3/]1yXa, MOBLIIICHUC JTABJICHUA ra3a IMpU €0 Harp€BaHUU B
3aKpPBITOM COCY/I€, CBA3b MEX]y ITapaMeTpaMy COCTOSIHUS T'a3a B U30IPOIECcCax, AIEKTPHU3ALUS Tel, B3aUMOICHCTBUE 3aps0B;

OTIMCHIBATH MEXaHWYECKOE JBIKEHHE, UCIIONb3Ys (U3MUYECKHE BEIMYMHBI: KOOPJIUHATA, MyTh, NIEpPEMEIIEHHE, CKOPOCTS,
YCKOpEHHe, Macca Tella, CHJa, MMIYJIbC TeNa, KWHeTH4YecKas SHeprus, MOTEHIMaJbHas JSHEprus, MexaHudeckas paboTa,
MEXaHUYECKasA MOIMHOCTb, IIPHU ONMMCAHWUU MPAaBUJIBHO TPAKTOBATH (1)1/131/1qu1<1/11?1 CMBICJT UCTIOJIb3YEMBIX BEJIMYNH, UX 0603Ha‘leHI/Iﬂ
W €IMHUIBI, HAXOANUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (GU3UUIECKYIO BEJINUNHY C APYTUMH BEINYNHAMUY;

OTIMCHIBATH U3yUYEHHbIEC TEIJIOBBIE CBOMCTBA TEJ M TEIIOBBIC SIBICHUS, UCIIONB3Ysl (pU3NUecKre BeNNUMHbI: IaBJICHHE Ta3a,
TeMIepaTypa, CpeIHsIsl KHHETHYeCKas dHEPrusl XaOTHYECKOro JIBIDKEHHUS MOJIEKYJ, CPEIHEKBagpaTHYHas CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI 3Heprusi, pabora ra3a, KO3(QQUIMEHT II0JIE3HOTO AEHCTBHUS TEIUIOBOTO IBHIATEINS; HPH
OTIMCAHUH NPABUIIEHO TPAKTOBATH (PU3NUECKUH CMBICII HCTIONIB3yEMbIX BEJTMUIHH, X 0003HAUCHNUS U € INHHIIBI, HAXOANUTH (OPMYJIbI,
CBA3bIBAIONIUEC JAHHYIO (I)I/ISI/I‘ICCKyIO BCIIMYUHY C APYT'UMHU BEJINYNHAM,

OTHCHIBATH U3YUCHHBIC DIICKTPUICCKHIE CBOMCTBA BEIIECTBA U AIEKTPUUCCKHE SIBIICHUSI (TIPOIECCHI), UCTIONB3Ys (HU3NIECKHE
BEJIMYMHBI: 3JIEKTPUIECKHUH 3apsit, SIIEKTPUIECKOE M0JIe, HANPSHKEHHOCTD OIS, TOTEHIINAJ, PA3HOCTh NOTEHIHAIOB; TIPH OIINCAHNT
IIpaBUJIbHO TPAKTOBAThH (l)I/ISI/IqCCKI/Iﬁ CMBICJT HMCHOJIB3YEMbBIX BCIWYUH, HX 0003HaYEeHUA U CAWHUIIBI; YKa3bIBATb q)OpMyJ'lBI,
CBA3BIBAOIIUEC JAHHYIO (DI/ISI/I‘IGCKy}O BCJIIMYMHY C APYTUMU BEIIMYUHAMU

aHAIN3UPOBATh (PU3WYECKUE IPOLECCH M SBICHHSA, MCIOIb3Ys (PU3NYECKHUE 3aKOHBI M NPUHIMIIBL 3aKOH BCEMHPHOTO
sirorenus, |, Il u 11l 3akonsr HeroToHa, 3aKOH COXpaHEHUs] MEXaHWYECKOW SHEPTUH, 3aKOH COXPAHEHMS WMITYJIbCA, TPHHIMIT
CYNIEPIO3UIINKN CUJI, TPUHIHUIT PABHOIIPpaBUA WHEPHHUAIBHBIX CHCTEM OTC‘-IéTa, MOJIEKYJIAPHO -KUHETUYECCKYIO TCOPHUIO CTPOCHUA
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHIECKOH YHEPTUH TEIUIOBOTO IBMKECHHUS MOJIEKYII C a0 COIOTHOM TeMIIepaTypoi,
HEPBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3auyarh CIOBECHYIO
(hOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BRIPAKEHHE U YCIIOBHS (TPAHHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATP OCHOBHBIC IPHUHIUNGI ICHCTBUS MAIIWH, NPHOOPOB M TEXHHUYECKHUX YCTPOMCTB; pa3in4aTh YCIOBHS HX
0€3011aCHOT0 UCTIONIb30BaHMS B TOBCETHEBHOM )KU3HM;

BBINIOJTHATH 3KCIIEPUMEHTBHI 110 HCCIICOBAHUIO (PU3UIECKUX SIBICHHUH 1 IPOLIECCOB € UCTI0JIb30BAHMEM MPSMBIX U KOCBEHHBIX
n3MepeHuii, mpu 3ToM (opMyIHpPOBaTh MpobOIEeMy/3afady M THIOTE3Y Y4eOHOTO 3KCIepHMEHTa, COOMpaTh yCTAHOBKY M3
IIPE/TI0KEHHOT0 000PYI0BAHUSL, IIPOBOUTE ONBIT U (POPMYIIMPOBATH BBHIBOBI;

OCYILIECTBIISITh NPSIMbIE M KOCBEHHBIE HM3MEPEHMS (DPU3MUECKMX BEJIMYWH, NPH 3TOM BHIOMpAaTh ONTUMAJBHBIH CHOCOO
N3MEPCHNUS U HCIOIb30BaTh H3BECTHBIE METOIBI OLICHKH MTOTPEIIHOCTEH H3MEPEHNH;



HCCIIEJOBaTh 3aBHCUMOCTH MEXIY (DM3MYECKMMM BEIWYMHAMH C KCIOJIBb30BAHMEM NPSAMBIX HM3MEPEHHWH, MPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl IIOJy4CHHOH 3aBUCHMOCTH (M3MYECKMX BEJIMYMH B BHUJEC TaOJUL U
rpaduKoB, A€1aTh BEIBOJBI II0 pPe3yJIbTaTaM HCCIIeIOBAHHS;

coOroaTh mpaBmiia 0€30TaCHOTO TpyJa MPH MPOBEICHUN HCCIECIOBAHUHA B paMKaxX y4eOHOTO SKCIEpHUMEHTa, y4eOHO-
HCCIIE0BATEIbCKON M IPOSKTHOM JIESTENbHOCTH C HCIOIb30BAaHNEM M3MEPHUTEIBHBIX YCTPOUCTB M Ta00paTOPHOTO 000PYJOBaHHS;

pemate pacu€THBIC 3aJa4yMl C SIBHO 3a/JlaHHOW (DU3NYECKON MOJEIbI0, UCTIONB3Yys (pU3NYecKUe 3aKOHBI U NPUHLUIIEL, HA
OCHOBE aHaJIN3a yCIIOBHS 3a/1a4H BHIOMPATH (PH3UUECKYI0 MOJEIb, BBIICIATh (GU3UUCCKIE BETUINHBI H (POPMYIBI, HEOOXOIMMEIC
JUTsl €€ peIIeHNs, TPOBOANTH PACUETHI M OLICHUBATh PEAIbHOCTD ITOJMYyICHHOTO 3HAaYeHHS (DM3HIECKOM BEITNINHEI;

pemiaTth KaueCTBEHHBIE 3a/laud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIETIOYKY PACCYKAEGHHH C OMOpod Ha
N3y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHUS;

UCTIONB30BaTh IIPH  pEIICHMHM YYeOHBIX 3a7ad COBPEMEHHbIE HMH(GOPMAIOHHBIE TEXHOJOTHHM JUIA IIOHCKa,
CTPYKTYPHPOBAHUS, UHTEPIPETALUH 1 TIPEJICTABICHHUS y4eOHOH 1 HaAyYHO-TIOMYJIIpHON HH(POPMAIMH, TOIY4YSeHHON U3 Pa3IMYHBIX
HCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH MOJIY4aeMyI0 HHPOPMAIIHIO;

MIPUBOJNUTH IMPUMEPHI BKJIAZA POCCUICKUX M 3apyOeKHBIX YUEHBIX-(H3HKOB B pa3BUTHE HAYKH, OOBACHEHHUE NPOIIECCOB
OKPYXKAIOIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PM3HUKE B IOBCEJHEBHOM XKHM3HU JJIs 00ecriedeHns: 0e3011acHOCTH pU 00paleHun
¢ npubopaMu ¥ TEXHUYECKUMH yCTPOWCTBAMH, U COXPAaHEHUS 3I0POBbS M COOJIIOJIEHUS HOPM JKOJOTHYECKOT'O TMOBEJACHHS B
OKpYXaIoIIeH cpere;

paboTtarh B rpymnme C BBHIIOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX DPOJICH, IUIAHUPOBaTh pabOTy TpYIIBI, palMOHAIBHO
pacnpeaciiaTb 065133HHOCTI/I 1 IUTAHUPOBATH JACATCIIbHOCTD B HECTAHAAPTHBIX CUTYyallUAX, aACKBATHO OLICHMUBATH BKJIAJ] KaXXJ10T'0 U3
YYaCTHHKOB TPYIIIBEI B PEIICHNE PacCMaTpUBAEMON IIPOOIEMEL.

K xonny oO0yuenus B 11 kiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPAaXaTh COPMUPOBAHHOCTD Y
00y4alomuXxcst yMEHU:

JEMOHCTPHPOBATh Ha IIPHIMEPax poJib U MECTO (HH3UKH B (POPMHUPOBAHUH COBPEMEHHOM HAyYHOW KapTHHBI MUPA, B PA3BUTHH
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIBHOCTH JIOJEH, IIETOCTHOCTh U €IUHCTBO (DM3MUYECKON KapTHHBI
MUpa;

YUYUTBIBaTh T'PaHHIBI MPUMEHEHHS W3Yy4YCHHBIX (DU3UUECKMX MOJENEeil: TOUSUHBIH O3JIEKTPUYECKHH 3apsj, Jy4 CBETa,
TOYEYHBIH UCTOYHUK CBETA, SACPHAsI MOJEIb aTOMa, HYKJIOHHAsI MOJIETb aTOMHOTO SIIpa IPH PEeLIeHNH U3HIECKUX 3a1a4;

pacmno3HaBaTh (U3UUYECKUE SIBICHHS (TIPOLIECCH) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJUHAMUKUA M KBaHTOBOM
(I)I/I?)I/IKI/IZ QJICKTPHUYCCKasd MPOBOJAUMOCTL, TEIUIOBOE, CBETOBOC, XHUMHUYCCKOC, MArHUTHOC }IeﬁCTBHH TOKa, B3aHMOHeﬁCTBHe
MarHuTOB, ICKTPOMAarHUTHas HMHAYKIWSA, IEHCTBHE MAarHWTHOTO IIOJIi Ha TPOBOJHHMK C TOKOM M JABWXKYIIWHCS 3apsn,
9JIEKTPOMarHUTHBIE KOJIEOaHUs ¥ BOJHBI, MPSMOJIMHEHHOE PACIPOCTPAaHEHHE CBETA, OTPAXKEHHE, IPeIOMIIeHHEe, HHTep(hepeHIHs,
nudpaknus W TOJSIPU3AIMs CBETa, MUCIEPCHs CBeTa, (GoTodaekTpuueckuii 3¢dext (horoadderr), cBeTOBOE MaABICHHE,
BO3HMKHOBEHHE JITHEHYATOTO CIEKTPa aTOMa BOAOPO/ia, ECTECTBEHHAs! M UICKYCCTBEHHAs PallOaKTHBHOCTb;

OIIMCHIBATh M3YyYCHHBIE CBOWCTBA BELIECTBA (IJIEKTPUUECKHE, MarHUTHBIC, ONTHYECKHE, JJIEKTPHUCCKYIO NPOBOAUMOCTD
Pa3IMYHBIX CPEI) W IJIEKTPOMArHUTHEBIE SBIECHUS (TIPOLECCH), CTIONB3Ys (PU3NUECKHE BEIMYUHBI: dJICKTPUIECCKUN 3apsii, cuiia
TOKa, JJIEKTPUUECKOE HAINpPSDKEHHE, DIIEKTPHUYECKOE CONPOTHBIICHUE, PA3HOCTh IOTEHIMANOB, 3JIEKTPOABMKYIIAs cuia, pabora
TOKA, MHIYKIUS MarHUTHOTO TOJs, cuiia Amrepa, cwia JlopeHna, MHAYKTHBHOCTD KaTYIIKH, SHEPTHs 3JIEKTPUYECKOTO M
MarHUTHOTO IOJIeH, TIEPHOJ M YacToTa KoyeOaHui B KojebaTenbHOM KOHTYpE, 3apsiJi U CHJia TOKa B MPOLIECCE TAPMOHUUYECKHX
QJICKTPOMArHUTHBIX KOHe6aHHﬁ, (bOKyCHoe PacCTOsIHUE U ONTHYCCKas CHjia JIMH3bI, NPU ONHMCAHWU MNPABUJIBHO TpPaKTOBATh
(U3MYECKNH CMBICJI HCIIONB3YEMBIX BEIIMYMH, MX OOO3HAUCHMS M EAMHUIBI, YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOUINE JAHHYIO
(U3UYECKYIO0 BENYNHY C APYTHMH BEINYNHAMUY;

OITUCBIBATH N3YUYCHHBIC KBAHTOBBIC ABJICHUA U ITPOLECCHI, UCIIOJIB3Y I (1)1/131/Iqecm/1e BEJIMYMHBI: CKOPOCTH DJICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M YacTOTa CBETAa, YHEPTUSA W MMIYJIHC (OTOHA, MEPHO HOIypacmaza, SHEpTus CBA3M aTOMHBIX f1ep, Ipu
OIMCAHUM TPABWIBHO TPAKTOBaTh (DPU3MUECKMH CMBICI HMCHOJIB3YEMBIX BEJIMYMH, MX OOO3HAUCHHS W EIUHUIIBI, YKa3bIBaTbh
(bOpMyJ'IBI, CBA3BIBAIOIIUEC JTJAHHYIO q)I/IBI/IqCCKyIO BCIIMYMHY C IPYTUMU BEINYUHAMU, BBIYUCIIATE 3HAYCHUEC (bH?,H‘IeCKOﬁ BCJIMYUHBI,

AHAJIU3UPOBATH (bmnqecrme IPOUECCHI U ABJICHUA, UCTIOJIB3YS (I)I/ISI/I'-IGCKI/IC 3aKOHBI M MMPUHIMIIBI: 3aKOH OMa, 3aKOHBbI
IOCJIE/IOBATENILHOTO U MapauIebHOTO COSAMHEHHUS TPOBOAHUKOB, 3aK0H J[oyns—JleHna, 3aKk0H 3JeKTPOMAarHUTHOW MHIYKIHH,
3aKOH NPSIMOJIMHEHHOTO PAaCIPOCTPAHEHHs CBETA, 3aKOHBI OTPA)KEHHUS CBETA, 3aKOHBI ITPEIOMIICHUS CBETA, ypaBHEHHE DHHINITEHA
uist poTodddekra, 3aKOH COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCa, 3aKOH COXPAHEHHS 3JIEKTPUUECKOT0 3apsija, 3aK0OH
COXpaHEHHs MacCOBOTO YHCIa, HOCTyNIaThl bopa, 3aKoH paJinoakTHBHOTO paciaja, Py 3TOM pa3jinyaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHIECKOe BBIPAKECHHUE U YCIIOBHS (TPaHHUIIbI, 001aCTH) MPUMEHUMOCTH;

OIIPEACIIATE HAIPABJICHUE BEKTOPA MHAYKIIMU MAarHUTHOT'O TTOJISI IPOBOJHHUKA C TOKOM, CHJIbI AMnepa " CHJIbI J'[opeHua;

CTPOWTH M OTMCHIBATH H300paKEHHE, CO3aBAEMOE TUIOCKIM 3€pKaIOM, TOHKOH JTMH301;

BBIIIOJTHATH 3KCIIEPUMEHTBHI 110 UCCIICOBAHUIO (PU3NIECKUX SBICHHUH U IPOLIECCOB C UCTI0JIb30BAHMEM MPSMBIX U KOCBEHHBIX
M3MEpEeHuil: mpu 3TOM (OPMYJIHPOBATH MpoOIeMy/3amady M THUIOTEe3y YyYeOHOro JKCIIEPHUMEHTa, COOMpaTh YCTAHOBKY W3
MPEATI0KEHHOT0 000PYL0BAHUS, IIPOBOJUTE ONBIT U (YOPMYINPOBATEH BHIBOABI,

OCYILIECTBIISITh NPSIMbIE M KOCBEHHBIE HM3MEPEHMs (DPU3MUECKMX BEJIMYWH, NPH 3TOM BHIOMpAaTh ONTHUMAJBHBIH CHOCOO
N3MEPEHNUs U MCI0Ib30BaTh H3BECTHBIE METO/IbI OLIEHKH MTOTPEIHOCTEH H3MEPEHUH;



HCCIIEJ0BaTh 3aBUCHMOCTH (M3MYECKUX BEIUYUH C HCIOJIB30BAHUEM INPSIMBIX M3MEPEHHWH: NPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTAaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3NYECKMX BEJIMYMH B BUIE TaOMUI W TpaduUKOB, AENaTh
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMS;

coOroaTh mpaBmiia 0€30IaCHOTO TpyJda MpPH MPOBEICHUU HCCICIOBAHUM B paMKaX y4eOHOTO SKCIepHUMEHTa, yaeOHO-
HCCIIE0BATEIbCKON M IPOSKTHON JICSITENEHOCTH C HCHOIb30BAaHNEM H3MEPUTEIBHBIX YCTPOHUCTB M JJAOOPAaTOPHOTO 000PYIOBAHMS;

pemate pacu€THbIC 3aJaydl C SIBHO 3aJlaHHOW (DPU3NYECKON MOENbIO, MCIONB3ysS (U3MYEeCKUe 3aKOHBI W NMPUHIMUIIBI, Ha
OCHOBE aHaJIN3a yCIIOBHS 3a/1a4H BHIOMPATH (PH3UUECKYI0 MOJEIb, BBIICIATh (GU3UUCCKIE BETUINHBI H (POPMYIBI, HEOOXOIMMEIC
JUTsl €€ peIIeHNs, TPOBOANTD PACUETHI M OLIEHUBAThH PEabHOCTH MOMYIEHHOTO 3HAUeHNS (PH3HIECKON BEITNIHHBL;

pemath KauyeCTBEHHBIE 3a/laud: BBICTPAMBaTh JIOTMYECKH HENPOTHBOPEYMBYIO LENOYKY PACCYKAEHHH C OMOpod Ha
N3y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHUS;

UCTIONB30BaTh IIPH pEIICHHHM Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIOHHBIE TEXHOJOTHMH JUI1 IIOHCKA,
CTPYKTYPHPOBAHUS, UHTEPIPETALUH 1 PEICTABICHUS y4eOHOH M HAYYHO-TIOMYJIIpHON HH(POPMAIMH, TOITY4YSHHON U3 Pa3IMYHBIX
HCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH MOJIY4aeMyI0 HHPOPMAIIHIO;

OOBSCHITH NMPUHIOMIBI ACHCTBUS MAIIWH, MPHOOPOB M TEXHHMUYECKHX YCTPOMCTB, pa3nndaTh YCIOBUS MX 0€30macHOTO
UCTIONIB30BAaHMA B TIOBCEAHEBHOM KHU3HH;

MIPUBOJMTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB
OKpY>KaroUIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCTIONIb30BATh TEOPETUUECKHE 3HAHNA 110 (DM3HUKE B IOBCETHEBHOMN XKHU3HM IS 00ecIIeueHNs 0€30MacHOCTH MTpH 00paIieHnn
¢ mpuOOpaMU U TEXHHUCCKUMH YCTPOWCTBAMH, JUI COXPAHCHHS 3J0POBBS U COOJIIOJCHUS HOPM IKOJOTMYCCKOTO MOBEICHUS B
OKpy>Karoulel cpene;

paboTaTte B TpyNme C BBHIIOJHEHHEM pPa3IMYHBIX COLMAJIBHBIX POJICH, IUIAHWPOBAaTh pabOTy TPYMIIBI, PaIOHAIBEHO
pacipenenaTh 005S3aHHOCTH U INIAHUPOBATh JICSTENFHOCTh B HECTAaHJAPTHBIX CUTYAIUsIX, aleKBaTHO OLICHUBATh BKJIAJ KaJKAOTO U3
YYaCTHHKOB IPYMIIbI B PELICHUE PaCCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIeKTPOHHbIE
HaunmeHoBaHue
Ne (uudposbie)
pa3iesnoB U TeM
n/n Koau4yecTBo yacoB  o0pa3oBaTeJibHbIE
NMporpamMMmsl
pecypcsl
Bcero
padoThbl

Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA

11 ®u3nKa ¥ METO/IbI HAYYHOT'O TTO3HAHUS 2

HUroro mo paznemy 2

Paspgen 2. MEXAHUKA

21 Kunematuka 5

2.2 Jnnamuka 7

2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1
Hroro o pasneny 18

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KHHETUIECKON

3.1 9

TEOpUHU
3.2 OCHOBBI TEPMOTMHAMHKH 10 1
33 Arperatneie cocTossHUS BemecTBa. Da3oBwie 5

epEXObl

Uroro no pazneny 24

KonTpoabubie

IpakTH4yeckne
padoThI

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

butmmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka IJOK
https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
https://m.edsoo.ru/7f41bf72



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

Pazgen 4. QJEKTPOAUNHAMUKA
4.1 OneKTpocTaTHKa

4.9 TloctosHHBIN 25eKTpUUecKUid TOK. TOKHU B
' Pa3IUYHBIX Cpesax

Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

10

12

22

68

butmuoreka [IOK
https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

HaunMeHoBaHue pa3jaesioB U TeM
Ne n/m
NMPOrpaMMBsl

Pazpen 1. JIEKTPOJAUHAMUKA

11 MarauTHOE T10J1e. DIIEKTPOMarHUTHAsI
' WHIYKIAS

Uroro no pazneny

Paspea 2. KOJIEBAHUSA 1 BOJIHBI

21 MexaHu4ecKkue u SJICKTPOMAaruuTHBIC

KoJIeOaHUs
99 MexaHW4YeCcKHe U DIIeKTPOMAarHUTHBIC
' BOJIHBI
2.3 Onruka

Hroro no pazgeny

KoaunuecTBOo yacoB

B
cero padoThI padoThI

11 1 3
11

9 1
5 1

10 3
24

Pa3nea 3. OCHOBBI CIIELIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEIHAIEHON TEOPUH
' OTHOCHUTEIBHOCTH

Uroro no pazgeny

Pasznen 4. KBAHTOBAS ®PU3UKA

41 J51eMEHTEI KBAHTOBOM OITHUKH
4.2 CrpoeHnue aroma
4.3 ATomHOE SIIpO

Hroro no pazgeny

4 1

15

Kontpoabubie IIpakTuyeckue

DJIeKTPOHHbBIE
(mudposbie)
o0pa3oBaTebHbIE

pecypchbl

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

bubnunoreka IJOK
https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c
bubmoteka [IOK
https://m.edsoo.ru/7f41c97¢c

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

butmmoreka [IOK
https://m.edsoo.ru/7f41c97c
bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97¢c

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Pazpen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

bubmuoreka LIOK

1 7 1
5 DJeMeHTHI aCTPOHOMHH M acTpO(QU3UKH https://m.edso0.ru/7f41c97¢

Hroro mo paznemy 7

Pazgen 6. OBOBINAIOIIEE IIOBTOPEHHUE

bu6nmoreka IJOK
6.1 Obobuiarowmee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7


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




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No
n;n Tema ypoka

10

11

®u3uka — Hayka o npupoze. Hayunsie
METO/IbI TO3HAHMSI OKPY KAIOILEro MUpa

Pousb 1 MecTo Pusuku B GopMUpoBaHUN
COBPEMEHHOU Hay4HOU KapTUHBI MUpPa, B
MPaKTUYECKOH AESITEIbHOCTH JIF0IEH

Mexannueckoe aBrkeHne. OTHOCHTEIILHOCTD
MexXaHU4ecKoro nprwkenus. [lepemenienne,
CKOPOCTb, YCKOPEHHE

PaBHOMEpHOE NPSMOIMHENHOE ABUXECHUE

PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE
JIBIKEHHE

CBo0Oo1HOE TIajieHue. Y CKOpeHUe CBOOOTHOTO
naicHUs

KpuBonuneitHoe nuxenue. /J[Buxxenue
MaTepHaTbHON TOYKH 110 OKPYKHOCTH

ITpunnun otHocuTenbHOCTH ["amues.
WNuepuuanbublie cucteMsl oTcuera. [lepBbiil
3akoH HeroToHa

Macca tena. Cuna. [IpyHIND cynepno3unun
cuit. Bropoii 3akoH HeroToHa 11
MaTepUanbHON TOUKH

Tperuii 3akoH HproToHa 11 MaTepranbHBIX
TOYEK

3aKoH BCeMUPHOTO TaAroTeHus. Cuna
TsoxecTH. IlepBas kocMuueckast CKOpoOCTh

KoauyecTBO yacos

Bcero

KonTpoabHbIe
padoTsI

IIpakTHyeckue
padoThI

JlaTa
U3yueHus

DyieKTPOHHBIE N (PPOBLIE
o0pa3oBaTebHbIE

pecypchbl

bubmmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubnmoreka IJOK
https://m.edsoo.ru/ff0c33e6

bubnmoreka IJOK
https://m.edsoo.ru/ff0c3508

bubnmoreka IJOK
https://m.edsoo.ru/ff0c3620
bubmmoreka [IOK
https://m.edsoo.ru/ff0c372e
bubmmoreka [IOK
https://m.edsoo.ru/ff0c39cc

butmmoreka [IOK
https://m.edsoo.ru/ffOc3ada

butmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

butmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

butmmoreka [IOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka IJOK
https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

13

14

15

16

17

18

19

20

21

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuia tperns. Koaddurmument tpenuns. Cuna
COTMPOTHUBIICHHUS ITPY JIBUKCHUU TeJia B
JKUAKOCTHU WIIU Ta3e

[ToctynarenpHOE 1 BpalllaTeIbHOE JBUKEHUE
abCoIMOTHO TBEPIOTO Tera. MOMEHT CHUIBI.
[Imeyo cunbl. YcnoBus paBHOBECHS TBEPAOTO
Tena

NMmnynbc MaTepuaibHOM TOUKH, CUCTEMbI
MaTepHUalbHbIX TOYEeK. UMIybc cuibl. 3aKOH
COXpaHCHHA UMITYJIbCA. PeaktuBHOC
JBIDKEHHUE

Pabora u momHOCTE cuitel. Knnernueckas
9HEprusi MaTepuanbHol Touku. Teopema 00
M3MEHEHUHN KMHETHYECKOW YHEPTUN

[TorenuuansHas sHeprus. [loTeHunanpHas
SHEprust ynpyro nehopMUpPOBaHHON
npy>xuHsbl. [loTeHnanpHas 3Heprus Tesna
BOJIM3H ITOBEPXHOCTH 3eMITH

IloTeHnMansHEBIE U HEMMOTCHITUAIHLHBIE CHIIBI.
CBs13b pabOTHI HEMOTECHIIMATBHBIX CHII C
M3MEHEHHEM MEXaHHIECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON dHEPTUU

Jlaboparophas pabota «lcciieqoBanue CBsI3u
paboTHI CHITBI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU TeJa Ha MIPUMEPE PACTSHKEHUS
PE3NHOBOTO JKT'yTa»

KonTponbnas padora no Teme «KuHemaruka.
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHUKE»
OCHOBHBIE MOJI0KEHHS MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHOBCKOE
nexenne. Juddysus

butmmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bubmmoreka [IOK
https://m.edsoo.ru/ffOc3f76

bubmmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubnmoreka IJOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

butmmoreka [IOK
https://m.edsoo.ru/ffOc46l1a

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Xapaktep ABMKCHHS U B3aUMOICUCTBUS
yacTuil BeniecTBa. Mojiesu CTpOoeHUs Ta3oB,
JKUJIKOCTEN M TBEPABIX TEJ

Macca monekyn. KonnuectBo BemecTsa.
[TocTostnHast ABoraapo

TennmoBoe paBHOBecue. TemnepaTtypa u e€
u3Mmepenue. kana temneparyp Llenbcus

Wneanensiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AGcomnroTHas TeMIeparypa Kak Mepa cpegHei
KHHETHYECKOI SHEPTUH IBHXKEHUSI MOJICKYJ.
YpaBuenue Mengeneepa-Knaneiipona

3akoH [anpToHa. I"'a30BBIC 3aKOHEI

Jlaboparophas padbora «Vccrnemopanne
3aBHCUMOCTH MEXIY IapaMeTpamu
COCTOSIHUS Pa3pEeKEHHOTO Ia3a

N3onporiecchl B HACATEHOM I'a3e U UX
rpaduuecKoe npeIcTaBlIcHHE

BayTpeHHss 3HEprust TEpMOJUHAMUYECKON
CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS!.
KonnuecTBo TemnoTs! 1 padoTta. BHyTpeHHss
SHEPTrUsl OJHOATOMHOI'O HICAIBHOIO ra3a

BI/I,Z[BI TeIuionepeaadun

VY nenvHas TEIIOEMKOCTH BEIIECTBA.
KomnuaecTBo TEIIIOTH pH TeIIoNepeiaye.
AnabaTHbIN IPoIIece

IIepBblii 3aKOH TEPMOJIMHAMUKH H €I0
IIPUMEHEHUE K U30IIpoLeccaM
HeobparumocTs po1eccoB B IPHPOJE.
Bropoii 3ak0H TepMOAMHAMUKHI

TTpunmun aeiicteus u KIIJ[ TemnoBoi
MAIIIHHEBI

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

bubnunoreka IJOK
https://m.edsoo.ru/ff0c511e

butmmoreka [IOK
https://m.edsoo.ru/ff0c570e

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

bubmmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc5efc
butmmoreka [IOK
https://m.edsoo.ru/ff0c6230
bubmmoreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36
37

38

39

40

41

42

43

44

45

46

47

48

49

ukn Kapno u ero KII/|

DKOJIOTHYECKHE HpO6J’IeMLI TCIUIOOHCPTCTUKU

O6o6marommii ypok «MonexyJsipHast
¢dm3uka. OCHOBBI TEPMOTUHAMUKID

KonrtponbHas pabora mmo Teme
«MonexymsipHast puznka. OCHOBEI
TEPMOAMHAMUKI»

[Tapoobpa3oBaHue U KOHACHCALIHS.
Hcnapenue u KkuneHue

AOGcCoutoTHasI 1 OTHOCHUTENIbHAS BIAXKHOCTh
BOo3ayxa. HachllieHHbI nap

TBépnoe teno. Kpucrannuueckue u
amop(HbIe Tena. AHH30TPONHS CBOHCTB
KpHucTawioB. JKuakue KpucTaibl.
CoBpeMeHHbIe MaTepraibl

IInaBnenue u kpucTauM3anus. Y iejbHas
temtora mwiasieHus. Cyonumanus

YpaBHeHHE TEIIOBOTrO OasiaHca

OnekTpHu3anys TeNl. JIEKTPUIECKUH 3apsi.

JIBa BH1a DIIEKTPUUECKUX 3aPSI0B

IIpoBOIHUKY, TUIEKTPUKH U
MOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOr0 3apsiia

BzanmogpeiicTBue 3apsaoB. 3akon Kyona.
ToueyHsbIil 3NeKTpUIECKUM 3apsiz
Hanpsx€HHOCTB 2JEKTPUUECKOTO MO,
[IpuHUIMI Cynepno3nuy dIEKTPUUECKUX
nosiel. JInHuKM HanpsHKEHHOCTH

PaboTa cuit anekTpoCcTaTHYeCcKOro MOoJIs.
ITorennnan. PasHocTs MOTEHLIMANIOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6938

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubmmoreka [IOK
https://m.edsoo.ru/ffOc63b6

bubnmoreka IJOK
https://m.edsoo.ru/ff0c64d8

bubnunoreka IJOK
https://m.edsoo.ru/ff0c65f0

butmuorexa LIOK
https://m.edsoo.ru/ff0c6708
butmmoreka [IOK
https://m.edsoo.ru/ff0c6820

butmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

51

52

53

54

55

56

o7

58

59

60

HpOBO)_IHI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTAaTUYCCKOM II0JIC.
I[I/IE)J'IeKTpI/I‘lCCKaH MMPOHHUIIaCMOCTDb

OnekrpoémMKocTh. KoHmeHncaTop

DNeKTPOEMKOCTD TIIOCKOTO KOHJICHCATOpa.
DHeprust 3apspKEHHOTO KOHJIEHCaTopa

JlaGopaTtopHas pabota "M3mepenne
3JEKTPOEMKOCTH KOHIeHcaTopa"

IIpuHIMI KEUCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBAJIEHOTO aIllapara,
CTPYHHOTO IPUHTEPA. DIEKTPOCTATUYECKAS
3aIuTa. 3a3eMiIeHHE IEKTPONpUOOpOB

OneKTpUYecKuil TOK, YCIOBHUS €ro
cywmectBoBanusl. [locTostaubiil Tok. Cria
toka. Hanpsokenue. ComnpoTusiieHue. 3akoH
Oma jutst ygacTka Ienu

IlocnenoBaTtenbHOE, TapaIENbHOE,
CMEILaHHOE COSAMHEHHE IPOBOAHUKOB.
Jlaboparophas pabora «/3ydenue
CMEILIaHHOTO COCAMHEHHS PE3UCTOPOB)
PaboTa 1 MOIIHOCTB 3JEKTPHUUYECKOTO TOKA.
3akoH J[xxoynsa-JleHua

3axon OMa J1J1s TOJTHOH (3aMKHYTOM)

anekTpudeckoi uenu. Kopotkoe 3aMbIkaHue.

JlaGoparopnast padora «13mepenne D1C
WCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

OneKTpOHHas MPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTbH CONIPOTUBIICHHS
METaJIJIOB OT TEMIEePaTyphl.
CBepXnpoBOAUMOCTh

OnekTpuueckuil Tok B BakyyMme. CBoiicTBa
JNEKTPOHHBIX IIyYKOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7126
bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

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

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
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
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[MomynpoBogHUKH, KX COOCTBEHHAS U
MpuMecHasi mpoBoauMocTs. CBolicTBa p—N-
nepexoja. [1onynpoBoIHUKOBBIE IPUOOPHI

OneKTpUYECKUI TOK B pacTBOpax u
pacriaBax 3J1eKTpOJIUTOB.
ONEeKTPOIUTUUECKAs TUCCOLUALIHS.
OnexTponu3

DIEKTPUYECKUN TOK B ra3ax.
CaMOCTOSITENILHBIN 1 HECAMOCTOSITEIIHLHBII
pa3psia. Monunus. [lna3zma

DneKTpudecKue MPUOOPHI U yCTPOHUCTBA B UX
npakTHyeckoe npuMmenenue. [Ipasuna
TEXHUKHU 0€30IacHOCTH

O06o0marImii ypok «DIEKTPOIUHAMUKAY

KontponbHas paborta o Teme
«9nekrpocraruka. [locTossHHBII
ANEKTPUIECKHU TOK. TOKH B pa3myHbIX
cpenax»

PesepBHblii ypok. KonTponbHas padora o
TeMe "DIeKTpoauHaMuKa"

PesepeHbliil ypok. Obo0maronuii ypok mo
teMaM 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmmoreka [IOK
https://m.edsoo.ru/ff0c82ba

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

bubnunoreka IJOK
https://m.edsoo.ru/ff0c86fc

bubnmoreka IJOK
https://m.edsoo.ru/ff0c88be

bub6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

bubmmoreka [IOK
https://m.edsoo.ru/ff0c8c56
butmmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

[TocTosiHHBIC MAarHUTBI U UX
B3auMo/ielicTBue. MaruutHoe nose. Bektop
MarHUTHOW MHAYKIUU. JIMHUM MarHUTHOU
WHIYKIUU

MarHuTHoOE o€ MPOBOJHUKA C TOKOM.
OneIT Opcrena. Bzaumonencreue
MIPOBOJTHUKOB C TOKOM

JlaboparopHas pabora «3ydenue
MarHuTHOTO TOJIST KATYIIKH ¢ TOKOM»

JelicTBrEe MarHUTHOIO MOJIS HAa TPOBOJHUK C
tokoM. Cuna Amriepa. JlabopatopHas pabora
«HccneqoBanue IeUCTBUS TTOCTOSTHHOTO
MarHura Ha pamMKy ¢ TOKOM»

JleiicTBME MarHUTHOTO II0JIS HA
JIBIDKYIIYIOCS 3apsDKeHHYI0 dacTuily. Cuma
Jlopenma. Pa6ora cunst Jlopenna

OnekTpoMaruuTHas MHIyKIws. [Totok
BEKTOpa MarHUTHOW MHAYKIuu. J1C
WHAYKUIMH. 3aKOH 3JeKTPOMarHUTHOMN
nHaykunn ®apazaes

JlaGoparopnast padora «/ccienoBanue
SIBIICHUS 3JIEKTPOMArHUTHON MHITyKITHI

MHayKTUBHOCTD. SIBIIEHHE CAaMOMHIYKIIUH.
O/JIC camonHAyKIMK. DHEPrUsl MATHUTHOTO
0JIs1 KaTyIIKX C TOKOM. DJIEKTPOMarHuTHOE
nose

TexHu4ecKue yCcTpOolCTBa U UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTBHI, 3JIEKTPOMAarHUThI,

KoaunuecTBOo yacoB

Bcero

KonTpoabubie
padoTsI

IMpakTHyeckne
padoThI

Jlara
U3YyYCHHUS

DyeKTpOHHbIE HUPPOBBIE
o0pa3oBaTe/ibHbIE

pecypcbl

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c9778

bubmuoteka LIOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka LIOK
https://m.edsoo.ru/ff0c9ac0

bubmoreka IIOK
https://m.edsoo.ru/ffOc9df4

bubmuoreka IIOK
https://m.edsoo.ru/ff0cal50

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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14

15

16
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QJICKTPOABUTATCIIb, YCKOPUTCIINA
9JIEMEHTAPHBIX YaCTHUL, UHAYKIIUOHHAA I1€Yb

O6o6matomnuit ypok «MarauTHoe IoJre.
DJeKTpOMarHuTHAS HHIYKLIUS

Kontponbhas paborta o reme «MarHuTHoe
noJie. DNeKTPOMarHuTHas UHIYKIHS

CB0OOOIHBIC MEXaHUYECKHE KOJICOaHVsI.
T'apmoHnUeckue KoiaeOanus. Y paBHEHUE
rapMoHHYeCKuX Kosiebanuii. [IpeBpanienue
SHEPruu

Jlaboparophas padora «Vccnemopanne
3aBUCHMOCTH TIEpHOJIa MAJIBIX KOJIEOaHMUI
rpys3a Ha HUTU OT JJIMHBI HUTH U MaCChI
rpy3a»

KonebarensHsrit KOHTYp. CBOOOTHBIS
QJICKTPOMAruuTHLIC KOJ'IC6aHI/IH B UJ€aJIbHOM
K0JIeOATEIIbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKHMH U JIEKTPOMarHAUTHBIMA
KOJIEOaHUSIMH

®opmyna TomcoHa. 3aK0OH COXpaHESHHUS
SHEPTUU B UCATBHOM KOJICOATEIIEHOM
KOHTYpE

IIpeacraBienue o 3aTyXaromUX KOIeOaHUIX.
BeIHYXIeHHBIE MEXaHHYECKHE KOJICOaHHSI.
Pe3onanc. BeinyxneHnbie
3JIEKTPOMarHUTHbIE KoJeOaHus

Ilepemennsiii Tok. CHHYCONIATBHBIN
MIEPEMEHHBIA TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMITIUTYAHOE U JEHCTBYIOIIEE
3HaY€HHUE CUJIBI TOKA U HANPSHKSHUS
Tpancdopmarop. [Ipon3BoacTBo, nepenada u
notpebiieHre IEKTPUIECKON SHEPTUH

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcab82
bubmuoreka LIOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcaf06

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0cb820

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

bubmuoreka IIOK
https://m.edsoo.ru/ffOcbb86

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
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
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Y CTpPOHCTBO M MPAKTHUECKOE PUMEHEHHE
ANIEKTPUIECKOTO 3BOHKA, FeHEpaTopa
MEPEMEHHOTO TOKA, JIMHUI 3IeKTpoIiepeaay

DKOJIOTMUECKUE PUCKH MPU MPOU3BOJICTBE
anekTposneprun. KyiapTypa ucnoib30Banus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU

MexaHnuecKre BOTHBI, YCIOBUS
pacmpoctpanenus. [lepuon. Ckopoctb
pacrpoCTpaHEHUs! U JJTHA BOJHEI.
[lomepe4Hbie U POAOIBHBIC BOJTHBI

3ByK. CKOpOCTB 3ByKa. ' pOMKOCTB 3BYKa.
Bricora ToHa. TemOp 3ByKa

9H€KTpOMaFHI/ITHbIe BOJIHBI, UX CBOMCTBA U
ckopocTsb. IlIkana 371eKTpOMarHUTHBIX BOJIH

[IpuHUIMIBL pAAUOCBSI3U U TEIEBUICHUS.
PazButue cpeacTs cBs3u. Pagnonokaius

KonrtponbHas pabora «KonebaHus 1 BOITHBD)

IIpsiMosIMHEWHOE PAaCcTIPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpefie. ToueuHblil ICTOYHUK
cBeta. Jlyu cBera

OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHHS CBETA.
[Moctpoenne n300paXkeHMIA B TUIOCKOM
3epKaie

IIpenomnenue cBera. [lomHoe BHyTpeHHEE
oTtpaxkeHue. [IpenensHBIN yroi MoIHOTo
BHYTPEHHETO OTPaXKEHHUS

JlaGoparopnast pabota «3mepenue
MOKA3aTeNs MPETOMIICHHS CTEKIIa»

JInasse. [ocTpoenne n3o00pakxeHU B IMH3E.
®opmyiia TOHKOM JIMH3bI. Y BETUYEHUE JIUH3bI

JlaGopaTtophas pabota «/ccaenoBanme
CBOWCTB M300paKEHHH B JIMH3AX)

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubmunoreka LIOK
https://m.edsoo.ru/ffOccab4

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOcccOc
bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubmuoreka IIOK
https://m.edsoo.ru/ff0cc6f8

bubmuoreka IIOK
https://m.edsoo.ru/ff0cd350

bubmoreka IIOK
https://m.edsoo.ru/ff0cd4e0

bubmmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka IIOK
https://m.edsoo.ru/ff0cd67a
bubmuoreka IIOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc324
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
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Hucnepcus cBera. CoXHBIH cocTaB 0eoro
cBera. L[Bet. JIaboparopHas pabora
«Habmonenune qucnepcuu cBeTa»

Wntepdepennns ceera. Audpakums cera.
Jdudpaknronnas pemérka

[TonepeuHOoCTh CBETOBBIX BOJIH.
Tlonapuzanus cBera

OnTrueckre npuOOps! U YCTPOHCTBA U
YCIIOBHUS MX 0€30MacHOT0 TPUMEHCHHS

I'paHULIBI IPUMEHUMOCTH KIIACCUYECKOU
MexaHukH. [locTynaTel cequanbHOU TeOpUn
OTHOCUTENBHOCTH

OTHOCHTENEHOCTh OTHOBPEMEHHOCTH.
3ameyieHre BpEMEHHU U COKpAICHUE ITTUHBI

OHeprus U UMITYJIbC PEISATUBUCTCKON
yacTulpl. CBsI3b MACCHI C SHEPTUEH U
HUMITYJIBCOM. 9HepI‘I/IH IIOKOA

KonTtposnbHas padora «Ontrka. OCHOBBI
CICIUAILHOM TEOPHUH OTHOCHUTEILHOCTI

®otonbl. Dopmyna [Lnanka. DHeprus u
UMIyJIbC poToHA

OtkpeiTue u uccnenosanue horoaddexra.
Omnsitsl A. I'. Cronerosa

3akons! porodddekra. YpapHeHHE
OnHinTeitHa 11 horosddekra. «Kpacnas
rpannna» ¢porodddexra

Hasnenue ceeta. OnbiTel [1. H. JIeGenena.
XHUMHYECKOe JSHUCTBHE CBETA

TexHu4ecKue yCTpOHCTBA U NPAKTUYECKOE
MpUMEHEHUE: OTOIIEMEHT, (POTONATIHK,
COJIHEUHAas1 OaTapest, CBETOANO

Pemenue 3amad mo TeMe «DIIeMEHTBI
KBAaHTOBOMW OIITHKH

bubmuoteka LIOK
https://m.edsoo.ru/ffOced22
bubmuoreka LIOK
https://m.edsoo.ru/ffOcf02e

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0cf862

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOcfa42

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa IIOK
https://m.edsoo.ru/ffOcf6f0
bubmuoreka IIOK
https://m.edsoo.ru/ffOcfel6

bubmoreka IIOK
https://m.edsoo.ru/ffOcffc4

bubmmoreka IIOK
https://m.edsoo.ru/ff0d015e

bubmuoreka IIOK
https://m.edsoo.ru/ff0d04a6

bubmunoreka IIOK
https://m.edsoo.ru/ff0d0302



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
https://m.edsoo.ru/ff0d0302
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Mopens atoma Tomcona. OnBITEL
Pesepdopaa o paccessHUIO (-4aCTHII.
[Inanerapnast Mmojienb aTomMa

IToctynatel bopa

W3znydenue u noriomeHue GOTOHOB MPH
MIEPEXOJIE aTOMa C OJTHOTO YPOBHS dHEPTUHU
Ha Apyroi. Buael criekTpoB

Bonnoseie cBolicTBa yactuil. BoaHbI a¢
Bpoiins. KopryckynsipHO-BOTHOBOM
Iyanu3M. COOHTaHHOE U BBIHYXACHHOE
W3IIyYEHUE

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI

Pesepdopra mo onpegeneHnio cocraBa
PaarOaKTUBHOI'O U3JIYyUCHUSA

CgoiicTBa anbda-, 6eTa-, raMMa-U3IydCHHUSI.

Bausane PAAOAKTUBHOCTH HA JKUBBIC
OpraHU3MbI

OTKpBITHE IPOTOHA U HEUTPOHA. M30TOMEI.
Anbda-pacnan. DIEKTPOHHBIN U
MMO3UTPOHHEIN OeTa-pacman. ['amma-
U3Iy4YeHHe

OHeprus CBs3H HYKIJIOHOB B sfpe. SnepHble
peakuuu. SAnepHsiii peaktop. [IpoGiemsl,
MEPCHEKTUBBI, 3KOJIOTUYECKHUE aCIIEKThI
SIIEPHOM SHEPTETUKU

OnemeHTapHbIe YacTHIBI. OTKPBITHE
No3uTpoHa. MeToabl HAOMIOAEHUS 1
PETUCTPALIUU DIIEMEHTAPHBIX YaCTHILI.
Kpyrublii cron «@yH1aMeHTaIbHbIE
B3aMMOJIeHCTBUS. EMUHCTBO husnyeckon
KapTHHBI MUPa»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d091a

bubmuoteka LIOK
https://m.edsoo.ru/ff0d0Oafa

bubmuoreka LIOK
https://m.edsoo.ru/ff0dOafa

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0fd2

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

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

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38



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
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Bun 3Bé3nH0TO Heba. Co3Be3nus, ApKue
3BE31BI, TUIAHETHI, UX BUINMOE JBIDKCHUE.
ConHeunas cuctema

Comnne. ConHeynast akTUBHOCTE. MICTOUHUK
suepruu CoJiHIa U 3BE3]

3BE31bI, IX OCHOBHBIE XapPaKTEPUCTHUKH.
3BE3/1bI IIIABHOM ITOCIIEN0BATEILHOCTH.
Bayrpennee crpoenue 38E31. CoBpeMEHHBIS
MIPEICTABICHUS O IPOUCXOKICHUH U
sposronuy CoJtHIIA U 3BE3]

Muneunsiii Iyt — nHama ["anaktuka.
ITonoxenue u asuxenue ConHia B
lanaktuke. 'anaktuku. Y€pHble ObIpHI B
AJIpax TajJakTHK

Bcenennas. Pazberanue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

Hepermennsie npobaemMbl aCTpOHOMHUU

KonrtponbHas pabota «1eMeHTHI
ACTPOHOMUU H aCTPOUBUKU»

O6o06matonuii ypok. Poss Gpusuku u
aACTPOHOMHUU B 3KOHOMHYECKOM,

TEXHOJIOTHYSCKOH, COIMAILHON U 3THUECKOM
cepax JeaTebHOCTH YeJIOBeKa

O6o06matomuit ypok. Poib u MecTo ¢husuku u
ACTPOHOMHUH B COBPEMEHHOMN HAyYHOMN
KapTUHE MHpa

Oo6o06matommit ypok. Posb usudeckoi
TEOpHH B POPMHUPOBAHHH TPE/ICTABICHHUN O
busnyuecKoi KapTHHEe MUpa

O6o06matonmii ypok. Mecro puzmueckoit
KapTHHBI MHpa B 00IIEM PALy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUIN O
OpUpoJIe



PesepBHBIil ypok. MarHuTHOe noste.

06 ONeKTpOMarHuTHAs MHIYKLUS

67 PeseprHbIit ypok. Onrtrka. OCHOBEI
CHEIUaTbHON TEOPHH OTHOCUTEIBLHOCTH

68 Pesepuslit ypok. KBantoBas ¢usuka.

DIEeMEHTBI ACTPOHOMHHU U aCTpO(pI/BI/IKI/I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






