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MHOACHUTEJIbBHASA 3AIITMCKA

[Tporpamma no ¢u3uke 6a30BOTO ypOBHS Ha ypOBHE CpeAaHEro odimero odpazoBaHus pa3dpaboTaHa Ha
OCHOBE TOJIO)KCHH M TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON NPOTPaMMBbI,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuérom (enepanbHOil pabodell mporpaMMbl BOCHUTAHUS U
KOHIIEMIUH TpernogaBaHus yaeoHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii
denepanyu, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprkanue mporpammbl 10 (hPU3KMKE HANpaBIeHO Ha (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Gu3nuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusmM DPI'OC COO «
IUIAHUPYEMbIM JIMYHOCTHBIM, NPEIMETHHIM W METalmpeIMETHbIM pe3yjibTaTaM OOy4YeHHs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh pealu3alud MEXIPEIMETHBIX CBA3eH (M3UKH C €CTeCTBEHHO-HAYYHBIMU
yueOHBIMH TpeaMeTaMu. B Hel ompenenstorcs OCHOBHBIC LETH HM3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o01iero o0pazoBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (DU3HUKH: TMYHOCTHBIC, METAIpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® IJJAaHHPYEMBbIE PE3yIbTaThl OCBOCHHS Kypca (hpu3uKu Ha 6a30BOM YpOBHE, B TOM UYHMCIIE TPEIMETHBIE
pe3yJIbTaThl 110 rojiaM 00yUeHus;

e cojepxaHue yueOHoro npeamera «Dusuka» 1mno rogam 00y4eHuUs.

du3nka Kak HayKa 0 HauOoJiee OOIIUX 3aKOHAX MPUPOJbI, BHICTYMAs B KaueCTBE y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 okpyxkaromeM mupe. IIkonbHeIi Kype hu3uku
— CHCTEeMOOOPAa3YIOMIMIA Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB, OCKOJIBKY (QH3UYECKHE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4aeMbIX XHUMHUEH, Ouonorueit, ¢usmyeckoir reorpadueit u
actpoHoMuel. Vcrnonp3oBaHue W aKTHBHOE MPUMEHEHHE (DU3MUECKUX 3HAHUM OIpeieNseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHN B chepe IHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pUAIOB C 3aJaHHBIMU CBOWCTBaMHU U JApyrux. M3ydenue (pU3MKKM BHOCHT OCHOBHOHM BKJaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUPa 00Y4arOIUXCs, B JOPMUPOBAHUE YMEHUN TPUMEHSATH
Hay4YHBI METOJ1 TO3HAHUS NP BHINOJIHEHUH UMU YYEOHBIX UCCIIEI0BAaHUI.

B ocHOBY kypca Qu3uKu Ui ypOBHSI CpeIHEro o0iiero oOpa3oBaHUs IOJOXKEH P WO, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUU € HEW KypcC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKHUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuas Kypca GU3NKH 00beJUHEH BOKPYT (PH3UUECKUX
Teopuil. Benymum B kypce siBisiercss GopMUpOBaHUE MPECTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTe€pHH,
BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanonaraeT UCHOIb30BaHUE I'YMAaHUTAPHOIO MOTEHIMAa
¢u3nuecKoil HaykHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM oOOIIecTBa, a TaKke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U AKOJIOTHYECKUMU IIPOoOIeMaMHu.

Hoesa npuxnaonoii nanpasnennocmu. Kypc ¢u3nku mpennonaraetr 3HaKOMCTBO C LIMPOKUM KPyroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanu3yercst MOCPEICTBOM BBEIEHHUS IJIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbl C PAa3BUTHEM TEXHHUKHM U TEXHOJOTHH, a
TaKxke 00CyKAeHUs TPoOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH OE30MaCHOCTH.

CTepXHEBBIMH >JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro oOuero oOpa3oBaHHs SBISIOTCS
¢dusmveckue Teopun (GopMUpPOBaAHKE TIPEICTABICHUA O CTPYKTYpE TOCTPOEHUST (PU3UIECKON TEOPHH, POITU
(GyHIlaMEHTaJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOJE, TPaHMUIIAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).



CucTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (PU3MKH pean3yeTcsl IPeXk/ie BCEro 3a C4ET OpraHn3aluu
AKCIICPUMEHTAIbHON JIeITeNIbHOCTH oOydarommxcs. Jlist 6a3oBoro ypoBHS Kypca (U3HKH — OTO
UCIOJIb30BAHUE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIAOOPaTOpPHBIX pPadOT,
KOTOpBIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOLIMI CHHCOK YYEHHYECKHX MPAKTHYECKHX padoT.
Bbinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLICHKH,
OCYIIECTBISICTCA YYaCTHHUKAMH 00pa30BaTEIbHOTO MpOIecca MCXOAS U3 OCOOCHHOCTEW IIAHMPOBAHHS H
ocHamieHus kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJCHHE OOYYAIOIUMHCS YMEHHUSIMH
IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs, HUCCIIECIOBAHUS 3aBUCHUMOCTEH (M3NYECKUX BEJIMYUH U IOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosbuioe BHMMaHuE YyAes€TCs PELICHUI0 pPAacYE€THBIX M KadecTBEHHbIX 3ajgad. llpum stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIOTCS 33Ja4u C SIBHO 33JaHHOM (PM3NYECKON MOJENbI0, IO3BOJISIIOINE
IPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca, Tak U HHTETpHPYS
3HAaHUS U3 Pa3HBIX pa3aesnoB. [l KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/JaHUsl HA OObSICHEHHE
npoTeKaHus (GU3NYECKUX SBJICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEIIN JIJISl CUTYalluH MIPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CIeUeHUI0 yueOHOro
nporecca 6a30Bbli ypoBeHb Kypca (pU3UKU Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus JOKEH U3ydyaThbes B
YCIOBUAX MPEIMETHOro KaOuHeTa (U3UMKHU MM B YCIOBHMSX HMHTETPUPOBAHHOIO KaOWHETa NpeAMETOB
€CTECTBEHHO-HAy4yHOro 1uKi1a. B kabunHere (uU3MKM JOKHO ObITH HEoO0XOoAMMOE JabopaTopHOe
000pyIOBaHUE /ISl BHIIMOJIHEHHUS YKa3aHHBIX B ITPOrpamMMe 1o (PU3MKe YUCHHUECKUX MPAKTHUECKUX paboT u
JIEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCcTpanmoHHoe 00opynoBaHue (GOpPMUPYETCS B COOTBETCTBHH C TNPHUHIMUIIOM MHHHMAIBHOM
JOCTAaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY MEPEYMCICHHBIX B MpOrpaMMe IO (HU3UKE KIFOYEBBIX
JEMOHCTPALMI [T UCCIIEOBAHUS N3Y4aeMbIX SIBIICHUH M MPOLIECCOB, SMITUPUIECKUX U (yHIaMEHTAITbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OpyIOBaHME M YYEHUUYECKUX MPaKTHUECKUX paboT ¢opMmupyeTcss B BHIE
TEMaTU4YeCKMX KOMIUIEKTOB M oOecredyrBaeTcss B pacyére OJHOrO KOMIUIEKTa Ha ABYX OOy4YaroLIUXCS.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOPYIAOBaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU 1EJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHE UHTEpECA U CTPEMIICHUSI 00OYUYAIOIIMXCS K HAYyYHOMY M3YUYEHMIO MPUPO/IbI, pa3BUTHE
UX WHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE MPEJCTABICHUA O HAyYHOM METO/€ MO3HAaHUS M (POPMUPOBAHUE HCCIIEAOBATENHCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAyYHOIO MHMPOBO33PEHMs KaK pe3yjbTaTa M3y4eHUs OCHOB CTPOCHMS MaTepuH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

e (opmupoBaHuEe YyMEHHUH OOBSCHATH SIBICHHS C HCIIOJNB30BaHHEM (U3WYECKUX 3HAHMN M Hay4YHBIX
JI0Ka3aTeNbCTB;

¢ (opmupoBaHUE MpenCTaBICHUI O PO (GU3KUKH [T Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHH.

JlocTIKeHHe THX IieJied o0ecreunBaeTcs peleHreM CIEAYIONINX 3a/1a4 B MPOLEcce U3yueHHs Kypca
(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:

e MpuOOpeTeHHE CHCTEMbl 3HAHUNW 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKJIIOYass MEXaHMKY, MOJEKYISpHYI0 (HU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (HU3MKY U DIIEMEHTHI
acTpo(hU3UKH;



¢ (opMupOBaHHE YMEHUN TPUMEHSATH TEOPETUUCCKHUE 3HAHUS [Tl OObSICHEHUS (PU3HUECKUX SIBJICHUN B
MPUPOJIE U AJIA MPUHATUSA MPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHHUs PA3TUYHBIX 33734 C SBHO 3aJaHHON (HU3MUECKOM MOJENbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO31aHNe (PU3MUECKOM MOJIEINH, a/IEKBATHON YCIOBHUAM 3a/1a4H;

e [OHMMaHue (UINYECKUX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPENY;

® OBJAJCHHE METOJIaMU  CaMOCTOSITEIbHOTO  IUIAHUPOBAHHUS U MNPOBENCHUS  (PU3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a U WHTEpIpeTaluu HHPOpPMAIH, OINpeAeTeHHUs AOCTOBEPHOCTH MOIYYEHHOIO
pe3yJibTarta;

® CO3JaHUE YCIOBUM i1 pa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATENbCKOM, TBOPYECKOU
NEeATENbHOCTH.

Ha un3yuenne ¢usuku (6a30BbIil ypOBEeHb) Ha YpOBHE cpenHero obmero odpasoBanusi orBoautcs 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipemiaraemserii B mporpamme 1o (HU3UKE MEpPEeyYeHb JIAOOPATOPHBIX U MPAKTHYECKUX padOT SBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAETaeT BHIOOP TPOBEACHHs JTa0OpaTOPHBIX PAa0OT M ONBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJarOIIMXCS.

COILEPKXAHUE OBYYEHUSA

10 KITIACC

Pa3zpnen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®uznka — Hayka o npupoje. HayuHnble MeTObI TO3HAHMS OKPYKAIOIIEro Mupa. Posib skciepuMenTa u
TEOpUHU B IIPOLIECCE [TO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (QU3NYECKUX SBICHUH H TporeccoB. Haydnbeie rumores3pl. Du3nYecKHe 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMI COOTBETCTBUS.

Pomes u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B MPAKTHYECKOU
NEeSATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBble 1 IU(PPOBBIC U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOro JABMkeHusa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHME MaTepHabHOM
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. CI05KE€HUE TIEPEMEIIEHUN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpPSAMOJIMHEHHOe ABMKeHHe. ['paduku 3aBUCMMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEPUATIbHOU TOUYKH OT BPEMEHHU.

CBoboaHoe nazeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuueliHoe nBuxeHue. J[BH)KEHHE MAaTepuaIbHOM TOYKH IO OKPY>KHOCTU C TOCTOSHHOW TIO
MOJYJIO CKOPOCTHIO. YTJOBasi CKOPOCTh, JIMHEHHas CKOpocTh. llepwon w wacTora oOparieHwus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHnyeckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: CIIUOMETP, IBUKEHUE CHAPSIOB, LIETIHBIE U
PEMEHHBIE TIEpEAAYH.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peXEHHOM IIPOCTPAHCTBE.

Habmtonienue nBukeHus Tena, OpomeHHOro Mo YIiIoM K TOPU30HTY U TOPU30HTAIBHO.



W3mepenue yckopeHus cBOOOIHOTO MaeHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomuol

N3yuenue HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOUM CKOPOCTH.

UccnepoBanue COOTHOILIEGHUS MEXAY MYTSIMH, MPOMJACHHBIMU TEJIOM 3a MOCIEAOBATEIIbHbIE PaBHBIC
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUXKEHUU C HAYAJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yuyenue nBuKeHUs APUKA B BI3KOU KUIKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. HEpuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosunuu cwi. Bropoit 3akoH HbproToHa 1t MaTepruanbHOM TOYKH.
Tperuii 3akoH HpIOTOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokos, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUs
CKOJIb>KEHUSI U cuia TpeHus mokos. Koaddumuent tpenus. Cuna CONpOTUBICHUS MpPU JIBUKEHUU Tela B
AKUIKOCTHU WM rase.

[ToctynatensHoe U BpamareabHOE ABHKEHHE aOCOTIOTHO TBEPAOTO TeEa.

MOoOMEHT cuiibl OTHOCUTENBHO OcH BpaleHusd. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOTO Tea.

TexHu4eckue ycTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHHE: MOJIIUITHUKH, TBUKEHHUE HCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomuol

N3ydenue nBuxeHust Opycka rmo HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BOSHUKAIONINX B MPY)KMHE U PE3MHOBOM 00pasiie, OT UX
nedopMmanuu.

UccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO TeJa, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Nmmynsc MaTepuanbHOW TOYKH (T€Ja), CHCTEMbl MaTepUaIbHBIX TOYEK. VIMITyIbC CHIIBI U U3MEHEHUE
HMMITyJIbCa Tella. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE JBUIKEHUE.

Pa6ora cunbl. MOIIHOCTH CHITBI.

Kunernyeckasi sHeprusi MaTepuaibHOM TOUKH. TeopeMa 00 N3MEHEHUN KHHETHUECKON YHEPTUH.

[TorennmansHas dSHeprus. [loTeHnuanpHas dSHeprus ynpyro J1eGOpMHUPOBAHHOW — TPYKHUHBIL.
[ToTennuanpHas SHEPTUs TENa BOIU3U TOBEPXHOCTH 3EMITH.

[ToTeHnuanpHble ¥ HEMOTEHIUMANbHBIE CUJBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHUEM
MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.



TexHn4yeckue ycTpoHMCTBA M IPAKTHYECKOE NPUMEHEHHE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexoa MOTeHIMATEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopnuie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cCBsA3M pabOThl CHJIBI C W3MEHEHMEM MEXaHMYECKOM HHEpPruu Tena Ha IpUMepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEePMOAHMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHHSI MOJEKYISIPHO-KMHETHUECKOW TEOPMHM U UX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxenue. Auddysus. Xapakrep ABIKEHHS U B3aUMOJICHCTBUS YacTHI] BelecTBa. Mopaemnu
CTPOEHHMSI T'a30B, JKUJIKOCTEW M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEJEH.
Macca u pazmepsl Moaekyil. KonnuectBo Bemectsa. [loctosnnas ABoranpo.

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

Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPHM HICAIBHOTO
raza. AGCONIIOTHAs TeMIleparypa Kak Mepa cpefHel KHHEeTHMYECKOW HEPTUH TEIJIOBOrO JIBUKEHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
HansToHa. M30mporeccsl B HIEATBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ padudeckoe
IIpe/ICTaBIeHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (GoTorpaduu MOJIEKYJ OpraHMYECKHX
COETUHEHUH.

OmnbIThl 0 AU yY3UH KUAKOCTEH U Ta30B.

Mozens 6pOyHOBCKOTO JIBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HIUTFOCTPUPYIOIAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCYAA.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS MI€aJIbHOTO ra3a, U30MpOIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHne Macchl BO3/1yXa B KJIIACCHON KOMHATe Ha OCHOBE U3MeEpeHUll 00bEMa KOMHATHI, JJaBJICHUS
U TEMIIEpATyphl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckass cucreMa. BHYTpeHHsIsI SHEprusi TEpMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KonndyecTBo TemaoTsl U padota. BHyTpeHHsIs SHEprusi 0JJHOaTOMHOIO MealbHOro rasa. Bussl
TEIJIONEPEIayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, H3JydeHHE. YJelbHass TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI IpH TEMJIoNepeaaye.

[Tonarue 06 aguabatHoMm mpouecce. [lepBrlii 3akoH TepMoaMHAMUKHU. [IprMeHeHHe MepBOro 3aKoHa
TEPMOJIMHAMMKH K H3omporeccam. I'papuueckas uHTepripeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpoLeccoB B MpUpoOIe.

TeruoBbie MamuHbl. [IpuHIMIBL AeiicTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus dHEPIrUu B TEIIOBBIX
MamHax. Koadduument noneznoro neictBust temoBoi Mamwuubl. [ukin KapHo u ero xosdduument
MOJIE3HOTO AEMCTBUS. DKOJOTHYECKHE MPOOIEMbI TEINIO3HEPTETUKH.



TexHuyeckue ycTpoiicTBa M MpaKTUYECKOe MPUMEHEHUE: ABUTAaTeIh BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOAWJIBHUK, KOHAUIMOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTPEHHEW SHEPrHMM Tejla MPH COBEPLICHHHM pabOThI: BBUIET MPOOKUM W3 OYTBUIKU MOJ
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPALINSA).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemIepaTypsl) Tea Ipu TeIIonepeaaye.

OmnpIT 0 agnabaTHOMY PAaCHIMPEHUIO BO3AYyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOU TeMIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[TapoobpazoBanue u koHaeHcanws. Mcnapenue u kunenue. AOGCONIOTHASI U OTHOCUTENbHAS BIKHOCTD
BO3ayxa. HacwlleHnslid map. YenbHas TEIoTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATypbl KUIICHHS
OT JaBJICHUS.

Teépmoe Temo. Kpucramnmdeckne m amopdHbie Tena. AHU3OTPONHSI CBOWCTB KpUCTALIOB. JKuukue
kpuctaiuibl. CoBpeMeHHble Marepuaibl. [lnaBinenue u kpucrammzauus. YJenbHas TEIUIOTa IUIABJICHHUS.
Cybnumarusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KAIOPUMETP,
TEXHOJIOTUH MOIY4YEHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUM.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Teia. OJEeKTpudeckuil 3apsan. JBa Buaa saekTpuueckux 3apsiioB. IIpoBomHuKH,
JTUBJIEKTPUKHU U TOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHbld 27I€KTpUYECKH 3apsii. DJIEKTPUUECKOE IOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro nois. IIpuHmMN cymepno3sunuu  3JIEeKTpUYecKuX mosied. JInHunm
HANpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snexkrpocratnueckoro monsd. Ilotenuwman. Pasnocts norenumanoB. [IpoBonHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOIO
KOHJIEHCaTopa.

TexHuueckue  ycTpoilcTBA W TNpPAKTUYECKOE  MPUMEHEHHUE:  JJEKTPOCKON,  AJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE DJIEKTPONPUOOpPOB, KOHAECHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIT ACUCTBUSA HIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEI.

DNEeKTPpUYECKOE T0JIC 3apSKCHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE.



DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTb AJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOIIAJM IIJIACTHUH, PACCTOSHUSA MEXIY
HUMH U JTUIJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmnsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwtit 3nexkmpuveckuii mok. Toxu 6 paziuunvlx cpedax

DNEeKTpUYECKU TOK. YCIOBHS CYHIECTBOBAaHHUS 3JEKTpUUYECKOro Toka. Mcrounumku toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsioxenune. 3akon OMa st ydacTka Lenu.

DNEeKTpUUECKOE CONPOTHUBIIEHHE. YJENbHOE CONpPOTHBIEHHE BemlecTBa. llocnenoBarenbHoE,
[apajuIeJIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyms—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTUBIEHHWE HMCTOYHMKA TOKa. 3akoH Oma sl MOJHOM
(3amMKHYTOI) 3neKTprueckoi nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs NPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTH COINPOTUBJICHUS METALUIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[MonynpoBonnuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTh MOJYIPOBOAHUKOB. CBoiicTBa p-N-
nepexoa. [1omynmpoBOJHUKOBBIEC TPHOOPEI.

DNEeKTPUYECKU TOK B PAcTBOpPaxX M pacIiaBax 3JICKTPOJIUTOB. DJIEKTPOIUTHYECKAS THUCCOIUAIIUS.
DNeKTPOIH3.

DnexTpuueckuid Tok B razax. CaMoCTOSATENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUHUKHU
TOKa, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, MEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS,
BaKYyMHBIH U0, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TallbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCUMOCTh COTPOTHUBIICHUS IWJIMHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOMIAJAM TOMEPEYHOTO
CEUEHUs U MaTepuana.

CwmerianHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 31eKTpoABMKYIIEH cuibl. KopoTkoe 3amMblkaHHE TajJbBAHMYECKOTO 3JEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTb COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydyeHne cMEeIaHHOTO COEMHEHHS pE3UCTOPOB.

N3mepenne 3meKTpoABMAKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue anekrponusa.

MexnpeamerHblie CBA3U

Nzydenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCyMIECTBISIETCS C YYETOM COJIePIKAaTEIbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMHu MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemnvle nousamus, CBA3aHHBIE C M3yYEHHEM METOJOB HAy4YHOTO TIO3HAHUS: SBJICHUE,
Hay4yHbIi (akT, THUMOTE3a, (QU3NYecKas BEJIMYMHA, 3aKOH, TEOpHUs, HaONIOEHNEe, SKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuka: pelieHne CUCTEMbI YpaBHEHUH, THHEWHas GyHKIus, mapadona, runepoosa, ux rpaguku
U CBOHCTBa, TpPUTOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHICHC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMH HA OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: mexanmdeckoe ABIKEHHE B JKMBOW mpupozae, auddysus, ocMoc, TEemaooOMeH KUBBIX
OpraHu3MOB (BU[bI TEIUIONEPEIAUU, TEMIOBOE PABHOBECHE), DNIEKTPHUUECKHE SBJICHUS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJSIpHas
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeJ, MKUIAKOCTEH M Ta3oB, 3JEKTPUYECKHE CBOMICTBA METAJUIOB,
3IEKTPOJUTUYECKAS TUCCOLMALNS, TaIbBAHUKA.

Teoepaghus: B1aXXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE IBMKCHUH C HCIOJIB30BAHHMEM MEXaHU3MOB, YU&T TPEHHsS B TEXHHKE,
MOJIIMITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIIyJbCa B TEXHHUKE (pakeTa, BOAOMET W JPYrHe),
JIBUTaTEIb BHYTPEHHETO CrOpaHus, MapoBasl TypOuHa, ObITOBON XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOIOIHH
MOJIy4YEHUSI COBPEMEHHBIX MaTepUaoB, B TOM YHCI€ HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  MpPUHTED,
ANIEKTpOHArpeBaTesbHbIe IPUOOPDI, STEKTPOOCBETUTENbHBIE TPHUOOPHI, FaIbBAHHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[locTostHHplE MarHuThl. B3auMOJEHCTBHE TIOCTOSHHBIX MAarHuToB. MarautHoe mnozae. Bekrtop
MAarHuTHOM MHAYKUMM. [IpuHOWI Cyneprno3uiyu MarHUTHBIX IOJ€d. JIMHMM MarHUTHOM MHAYKIMH.
KapTuna nuHMil MAarHUTHOM MHYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa NWMHUNA MHAYKIMH MarHUTHOTO MOJISI JJIMHHOIO
MpsIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KaTyIIKM C TOKOM. OmnbIT IpcTena.
B3aumoneincTsue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenua, e€ Monynb W HampasieHue. [[BukeHHe 3apsyKeHHOW YacTHULbI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SIBneHue 31eKTPOMArHUTHOM MHIYKIUHU. [IOTOK BEeKTOpa MarHUTHOM WMHAYKUWU. DJIEKTPOABHKYIIAS
CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOW nHAYKuuu Papanes.

BuxpeBoe aniekTpuyeckoe mojie. DJIEKTPOABMIKYILAs CUla MHIYKIUM B NPOBOJHUKE, ABIXKYIIEMCA
MIOCTYNATEIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABMKYIIAsl CUJIa CAMOUHAYKLIHH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckrue ycTpoWCTBa M NPAKTHUECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHHUThI, 3JEKTPOMAarHUTHI,
ANEKTPOABUTATENb, YCKOPUTEIIN JIEMEHTAPHBIX YacTUIl, HHAYKLIHOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMYy4YKa MarHUTHBIM I1OJIEM.

JInHUM MHYKIIUM MarHUTHOTO I1OJIA.

B3anMopeicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.



SIBrIeHME NEKTPOMArHUTHOW HHAYKIWH.

[IpaBuio Jlenna.

3aBUCHMOCTB JIEKTPOJBHKYILEH CHIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TMOTOKA.

SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS JIEKTPOMarHUTHOW MHIYKIIMH.

Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle KoJ1eO0anus

KonebarenbHas cucrema. CBOOOIHBIE MexaHMUeckue KoyiebaHus. [‘apmoHudeckue KoseOaHMs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanuii. [IpeBpaiienre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HMJICATLHOM KOJeOaTeIbHOM
KOHTYype. AHaJOrusi MeXAy MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHbIMU KojeOaHusMu. Popmyina Tomcona.
3aKOH COXpaHEHUsl SHEPTUU B UJICATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

[IpencraBneHue o 3aTyxawIuX KoyieOaHUsAX. BbIHYKIEHHbIE MexaHHuYeckue kosebanus. Pe3onaHc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbiil TOk. CHHYCOUJAIBHBIN IEPEMEHHBIN TOK. MOIHOCTD EPEMEHHOTO TOKA. AMIUIUTYJHOE
U ICUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenavya u MOTpeOICHNUE AIEKTPUUECKON IHEPTUU. DKOJIOTUIECKUE
PUCKU IIPU MPOU3BOJCTBE 3JEKTpodHepruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIIEKTPUUYECKHM 3BOHOK, TI'€HEPATOp
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koje0aTeaIbHON CUCTEMBI (MTPYKMHHBIA WIIM MaTeMaTHYECKUI MasTHUK).

HaGnronenue 3atyxaromux KojaebaHuii.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJeOaHUM.

Ha6nronenue pesonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA W HAIpPSDKEHHUS] OT BPEMEHH) JUIsl DJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHNH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHEHCATOPA.

Mozenb TMHUY 3JIEKTPOIIEPEIauH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TEpUO/a MajbIX KojeOaHUM Ipy3a HAa HUTU OT JJUHBI HUTU U MAaCChI
rpysa.

HccnenoBanue nepeMeHHOT0 TOKA B IIENH U3 MOCIIEI0BAaTENbHO COETMHEHHBIX KOHAEHCATOpa, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

MexaHnuecknue BOJIHBI, YCIOBHs pacnpoctpaHeHus. Ilepron. CkopocTh pacnpocTpaHEHMsI W JIJIMHA
BoJIHBL [lonepeunslie u mpo1oabHbIe BOJIHBL. MHTephepeHus 1 qudpakiius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCJIOBUS HM3JIY4YE€HHs AJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B anmektpoMarauTHO#l BoiHe. CBOWCTBA JJIEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE,
MpesioMIIeHue, Mospu3anus, Tudpaxus, uareppeperus. CKOpoCTh 3JI€KTPOMAarHUTHBIX BOJIH.



[IIkana 3ekTpoMarHuTHHIX BOJIH. [IprMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBS3U U TeNEBUACHUA. Pagronokanus.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHuueckue  ycTpoWcTBa M IPAKTHUYECKOE  IIPUMEHEHHME:  MY3bIKAJIbHBIE  MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paaUuONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEUHbIX U MPOJOIBHBIX BOJIH.

Konebutomeecs Teno Kak HCTOYHUK 3BYKA.

HaGnroneHue oTpaxeHus U NpeJoMICHUS MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu 1 quppakiiul MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHWE, IPEIOMIIEHHE, MOJIsIpU3aLus,
mdpakius, tHTepHEpEHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeiiHOe paclipocTpaHEHHE CBETa B OMHOPOAHOM cpene. Jlyu csera.
ToueuHbIli HCTOUHUK CBETA.

OtpaxxeHnue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHue n300pakeHui B IIIOCKOM 3epKale.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3zarenb npenomiieHus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpeenbHblil yroi MoJIHOoro BHyTPEHHETO OTPasKEHUS.

JHucniepcust ceera. ClioxkHBIH cocTaB Oenoro ceera. L{Ber.

Cobuparone u pacceuBaromiue auH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas Cujia
TOHKOM nuH3bI. [locTpoeHne m3o0paxeHuil B coOMparonux M pacceuBarouux JuH3ax. Dopmyna TOHKOM
JUH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast onrtuka. HMHrepdepenuus cpera. KorepeHTHble HMCTOUYHUKU. YCIOBUS HAOMIOJIECHUS
MakCUMyMOB U MHHMMYMOB B MHTEp(EpPEHLMOHHON KapTHMHE OT JBYX CHH(A3HBIX KOTE€pPEeHTHBIX
HMCTOYHUKOB.

Hudpaxus ceera. [udpaxuuonHas pemérka. YciaoBue HAOMIOJEHHUS TJIaBHBIX MAaKCHUMYMOB IIpH
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapaT, MpOEKIIMOHHBIN
anmapar, MUKpOCKOII, TeJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[TpsiMosinHeHOE pacnpocTpaHeHHe, OTPAKEHHUE U NpelloMiieHne cBeTa. OnTHyeckue mpuoophl.

[TonHOE BHYTpeHHEe oTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanue cBONCTB 300paKeHU B TMH3aX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Ha6mronenue nnrepdepeHiium crera.

Habmtonenue nugpakiuu cera.

Habmtonenue nucnepcuu cBeTa.

ITosydyeHune ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIHOHHON PEIIETKY.

Habmtoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepenue nokaszarens IpeaoMIIeHHUs CTEKIIa.



HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Hab6mronenue aqucnepcuu cBerta.

Paznen 6. OcHOBBI crienAJIbHOM TEOPUH OTHOCUTEIbHOCTH

I'panuubpl  NPUMEHMMOCTH  KJIACCUYECKOM — MexaHukd. [locTynarsl  crienManbHOM — TEOPUH
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe, MPUHLHUI OTHOCUTEIbHOCTH
OHHIITEHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBsI3b MACChI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTUIIbI. DHEPIHUs MOKOSI.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmeol K6anmoeoii onmuKu

®otonsl. opmyna [Inanka cBsi3u SHEprUH (HOTOHA € €r0 YACTOTON. DHEPTUsl U UMIYJbC (OTOHA.

OtkpeiTue u wuccaenoanue (orordpdexra. Ombitet A. I'. CromeroBa. 3akonsl (oTodddexra.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M HpaKTUYECKOE NpUMEHEeHHe: (OTORIEMEHT, (OTONATUUK, COJHEUHass
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro GoTodddekra.

Cseroauos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OnbiTel Pezepdopna rno paccessHuio o -yactuil. [ImaHerapHas Mozenb aToma.
IToctynatsl bopa. M3nyuenue u nornomenue (OTOHOB MpU MEPEXOJE aTOMa C OJHOI0 YPOBHS SHEPrUU Ha
npyroil. Bunsl ciektpoB. CriekTp ypOBHEN SHEPIMH aToMa BOJOPOIaA.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOU Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHUYEeCKHEe YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHalu3 (CIEKTPOCKOI), Jlazep,
KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpeznenenue JIMHBI BOJIHBI Jlazepa.

Habmtoienne nuHedvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Hab6mronenune nuHE9aToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTpOEHUs siapa. OTKPHITHE pPaauOaKTHBHOCTH. OTBITHI

Pezepdopna mo ompeneneHuro cocrtaBa paJAHoOaKTUBHOTrO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3Ny4eHus. BinusiHre painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHAa M HeiTpoHa. Hykinonnas mopnens saapa [eiizenOepra—VBanenko. 3apsa sipa.
Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIM  Oera-pacman. ['amMma-uznyuyeHue.  3aKkoH
PaaOaKTHBHOTO Pacmaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.



S nepubie peakuuu. JleneHue u CUHTES AlIEP.

Anepupiii  peaktop. Tepmosimepublii cuHTe3. [IpoGnemMbl M TMEPCHNEKTHUBBI SIEPHON HSHEPTETHKH.
DKOJIOTUYECKHUE ACTIEKTHI JIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTULlbl. OTKpPBITHE O3UTPOHA.

MeTobl HaOIOACHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

@dyHnnameHTaIbHBIE B3aUMOAEHCTBUSA. EAMHCTBO (pM3NYeCcKOil KapTHHBI MHpa.

TexHudeckue yCcTpoMCTBAa M INPAKTUYECKOE INPUMEHEHME: IO3MMETpP, KaMmepa BuiibcoHa, saepHbIU
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Oranel pa3BuTus acTpoHoMuu. IIpukiiaqHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConneuHas akTuBHOCTh. Mcrounuk sHeprum CosHuna u 3BE34. 3BE31bI, UX OCHOBHBIE
XapaKTepUCTUKU.  Jlmarpamma  «CHEKTpaJbHBIA  KJIacC  —  CBETUMOCTB».  3BE3Ibl  TJIaBHOU
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» JJIs 3BE3] TJIaBHOW IIOCIENO0BATEIbHOCTH.
Buytpennee crpoenue 3BE31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUM U 3Bosonuu CoiHIa U
3BE31. DTarbl )KU3HU 3BE3]L.

Mneunsiii [lyts — Hama [Manaktuka. [lonoxenue n nsuxenne ConHua B [anaktuke. TUIBI rajakTHK.
Panuoranaxktuku 1 kBazapbl. YEpHbIE IBIPHI B s/IpaX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopuss Bosbmioro
B3pbIBa. PenmukroBoe n3iyueHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

HabntonieHuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHMEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpesieNIeHUs] MOJOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fus CeBepHOro
MOJIYILIAPUS U SIPKUE 3BE3BI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O0o0maroniee noBTOpeHUE

Ponb ¢u3ukn 1 acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHUECKOM, COLMAIbHON M ITHUECKOU cdepax
JeSITEeIbHOCTH YEeJIOBEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa,
poib (uznyeckod TeopuH B (POPMHUPOBAHUM TNPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢u3nyecKkoil KapTHHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IPEACTaBICHUI O
IPUPOJIE.

MexnpeamerHblie CBSI3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C YIETOM COAEpPKaTEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, ONOJIOTUH, XMMHUH, Freorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie nousamus, CBS3aHHbIE C HM3YyYEHHEM METOJ0B HAYYHOTO IO3HAHMA: SIBJICHHUE,
Hay4yHbI (akT, rumoresa, (¢uU3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOMI0IeHHe, 3KCIIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHUE CHUCTEMbl YpaBHEHHM, TpUrOHOMETpHuYecKhe (YHKIUU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHl M MX MPOEKIHH Ha OCU



KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, TIPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIWA, TPU3HAKA TOJOOHS
TPEYTOJILHUKOB, OTPE/ICIICHNE TUIOMAIN TUTIOCKUX UTyp H 00BEMA TelL.

Buonoeus: snekTpudeckue sIBICHUS B )KUBOW MPHPOJE, KoeOaTeIbHbIC TBUKCHUS B )KUBOH MPHPOJIE,
OINITUYECKHUE SIBIICHUS B )KUBOU NIPUPOJIC, ICHCTBUE PaHallMK Ha )KUBBIC OPTaHU3MBI.

Xumusi: CTpOGHHUE aTOMOB M MOJICKYJ, KPHCTALIMUECKas CTPYKTypa TBEPIABIX TEJI, MEXaHH3MbI
00pa3oBaHMs KPUCTAIUIMIECKOM PEIIETKH, CIEKTPAIbHBIN aHAIH3.

Teoepaghus: MarHUTHBIE TONTIOCA 3E€MIIH, 3aJIe)KH MAarHUTHBIX Pya, (GoTOChEMKA 36MHON MOBEPXHOCTH,
MpeJCKa3aHue 3eMJICTPSICCHUN.

Texnonoeusi: JTUHWM  DJIGKTpOIlEpesad, TeHEepaTop IEPEeMEHHOr0 TOKa, JIIEKTPOIBHIaTElIb,
WHIYKIIUOHHAS TIeUb, paaap, paAuonpuéMHIK, TeJICBU30p, aHTeHHa, Tenedon, CBY-neus, MpOeKIIMOHHBIH
arrmapar, BOJIOKOHHasI ONITHKA, COJTHEYHAsT OaTapesl.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI ITPOI'PAMMDBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBHIEI'O OBPA30OBAHUSI

OcBoenne yueOHOro mpenmera «@Du3nMka» Ha ypOBHE CpeaHero oOdmiero oOpasoBanus (0a30BBIA
YPOBCHB) JOJDKHO OOECIEYUTh AOCTHIKECHHE CICAYIONIMX JIMYHOCTHBIX, METAIPEJAMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMMHOCTHBIE PE3YJbTATDI

JInuHOCTHBIC PE3yJIbTaThl OCBOCHHS Y4eOHOTro npeamera «Du3nka» IOMKHBI OTPaXKaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYarOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEW IO3UIMEH JMYHOCTH,
CHCTEMOW IICHHOCTHBIX OPHCHTAIlMi, [MO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSAM POCCHHCKOTO OOIIECTBA, pACIIMPEHHE JKU3HEHHOTO OIbITa W OIbITA
JESITEIBPHOCTH B TPOIIECCE pealn3aliid OCHOBHBIX HAIlpPaBJICHUI BOCIUTATEIBHON JEATEIBHOCTH, B TOM
9HCIIe B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS

C(OPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIIUK O0YYArOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O UJICHA
POCCHIICKOTO O0IIECTBa;

MPUHSATUE TPATUIIMOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHYCCKUX U JICMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECaX I'PaKIaHCKOTrO OOINEeCTBa, y4aCTBOBATh B
CaMOYTIpaBJICHUHU B 00pa30BaTeIHLHON OpraHU3aIiH;

yYMEHHE B3aMMOJCHCTBOBATh C COIHAJBHBIMH HHCTHUTYTAMH B COOTBETCTBHU C HMX (YHKIMSIMH H
Ha3HAYCHUEM;

TOTOBHOCTH K T'YMaHHUTAPHOM U BOJOHTEPCKOM JIEATETHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUNCKOM IPaXkTaHCKOW UJICHTHYHOCTH, MATPUOTU3MA,;

[IEHHOCTHOE OTHOIIIEHHUE K TOCYJIapCTBCHHBIM CHUMBOJIAM, JOCTIDKECHHSIM POCCHMCKHX YYEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIEHUBATh CHTYAIUIO M MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYACH HAa MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U [IECHHOCTH, B TOM YHCJIC B JCITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWYUBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (PU3HUSCKON
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:



MHTEpPEC K pa3InyHbIM chepaM npodecCHOHATbHON NeSTEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3HKOM
Y TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBINA BBIOOP Oyayiiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHHIO B 00JIACTH (PU3MKH HA MPOTSHKEHUH
BCEM KU3HU,

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYJIBTYPBHI, OCO3HAHHE TJIOOATBHOTO XapakTepa 3KOJIOTMYECKHX
npo0em;

IUIAHUPOBAaHUE M OCYILIECTBICHHE [EHCTBUI B OKpYXalolled cpeie Ha OCHOBE 3HaHUS Iienei
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiMpeHye OnbITa AesITeIbHOCTH SKOJIOIMYECKO HApaBICHHOCTH Ha OCHOBE UMEIOIUXCSI 3HAHUM 110
¢busuke;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUS
¢bu3nveckoil HayKH;

OCO3HAHWE [IEHHOCTH HAy4yHOM JeATeIbHOCTH, TOTOBHOCTH B IIpollecce HU3Y4YeHHUS (PU3UKU
OCYIIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOSITENTFHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, paCCMAaTPHUBATh €€ BCECTOPOHHE;

OTIPEIENIATH IeTU I TEILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUU UX JTIOCTUIKCHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3HUECKHX SBICHUSX

pa3pabarbIBaTh IUTaH pEHICHUsT NPOOJIEeMbl ¢ Y4YETOM aHalIM3a HWMEIOMIMXCS MaTepUAbHBIX |
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKH
MOCTIEJICTBUM JeSATETbHOCTH;

KOOP/JMHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSX pealbHOIO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble nccienoBaTebcKue 1elcTBUS:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHITUSIMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJaJIeTh HAaBbIKAMHM Y4eOHO-HCCIEIOBATENbCKON M IPOEKTHOW MAEATENbHOCTH B 0O0JIACTH (PU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJOB pelleHHs 3agad (U3NUYECKOro
COJIep KaHusl, IPUMEHEHUIO Pa3IMUHBIX METOIOB [TO3HAHUS;

BJIaJIeTh BUAAMU JIEATEILHOCTH O MOJYYEHUIO HOBOTO 3HaHMSA, €r0 MHTEpPIIPETallH, IPeoOpa3oBaHUIO
U TPUMEHEHWIO B PAa3IMYHBIX YYEOHBIX CHTYalHsX, B TOM YHWCJIE NPH CO3JAHHH YYEOHBIX IPOCKTOB B
o0nactu HU3MKY;

BBISIBISIT TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJM3UpOBaTh 3ajady, BBIABHTaTh THIIOTE3Y €€
peleHus, HaxXxOIUTh apryMEHTHl UIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHWMW, 3a/laBaTh MapaMeTpbl M
KPUTEPHH PELICHHUS;

aHAJIM3UpPOBaTh MOJYYECHHBIE B XOJE pELICHMA 3a7ayd pe3yibTaThl, KPUTHYECKH OILEHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON JEesITeIbHOCTH, B TOM YUCIE TPU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATh TIPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEILHOCTH,



YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJICH, IIPEUIaraTb OPUTHHAIBHbIE IOAXObI U PELICHHUS,

CTaBUTb MPOOJIEMBI U 3a7]aUHl, JOMYCKAIONUE albTEPHATUBHBIE PEIICHUS.

Paborta ¢ undopmanmeii:

BJIaJICTh HABBIKAMH IOJTy4YeHHs WH(POpMAMU (U3NIECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIPHO OCYILECTBIIATh TIOMCK, aHAIW3, CHCTEMAaTH3allMi0 W HMHTEPIpETaluio HH(OpMaIu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTb UH(OPMALIHH;

UCIOJb30BaTh CPEJICTBA HMH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PpEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 3334 C COOJIOACHHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBl, pecypcocOepexeHus, IpPaBOBBIX U ITHYECKUX HOPM, HOPM
nH()OPMAIMOHHON 0E30MaCHOCTH;

CO3/IaBaTh TEKCTHl (DU3UYECKOTO COJACp)KaHUS B pa3IMYHBIX (opmarax ¢ yd4€TOM Ha3HAYCHUs
nH(OpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUPAsi ONTUMAIIbHYIO ()OPMY IIPEICTABICHUS U BU3yaTH3aIHH.

KoMmmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYLLIECTBIIATH OOLIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKYA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

IIOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBU1YaJIbHON paboThI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEHCTBHI C y4ETOM OOIIUX WHTEPECOB U BO3MOXKHOCTEU
Ka)KJIOr0 WiIEeHa KOJIJIEKTUBA;

IIPUHUMATDH 1I€JIM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH JEHCTBUS IO €€
JOCTUKEHHUIO: COCTABIISITh IUIAH AEMCTBUN, paclpelessiTh POIU ¢ YYETOM MHEHHUI y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJAJa M KaXKAOI0 YYaCTHMKA KOMAaHJIbl B OOIIMH pe3ynabTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE MPOEKTHI, OLEHUBATh WIEH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOM
3HAYUMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPAaTErMYECKOE€ TOBEJEHUE B pA3IUYHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYIIECTBJIATh MO3HABATENbHYIO JIEATENbHOCTh B 00JacTH (PU3UKU U aCTPOHOMMH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATh COOCTBEHHBIE 33/JauH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PAacUETHBIX M KaueCTBEHHBIX 3aJ]1a4, IUIAH BBINOJIHECHUS
MPAKTUYECKON pabOThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciupsaTh paMKH1 y4eOHOTo MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO SPYAUIUHN B 00JIaCTH (PU3UKHU, TOCTOSTHHO MOBBIIIATH
CBO 00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTbH, OLIEHUBATh COOTBETCTBHE
PE3yNIbTAaTOB LIETSAM;

BJIa/IETh HABbIKAMHU II03HABATENbHOM pe(IeKCMH KaK OCO3HAaHHS COBEpIIaeMbIX JEHCTBUH H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIHTATOB U OCHOBAHMIA;



MCIOJIb30BaTh MPUEMBI pedIeKCUH 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

PUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce mocTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHS NPOTpaMMbl MO (pu3MKe ISl ypOBHS
cpenHero ooOmero o6pazoBaHus Y OOYYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIIEKT,
IpeInoiararonuii copMUpPOBAHHOCTE:

CaMOCO3HAHUS, BKIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUICTDH
HaIpaBIJICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH YBEPEHHBIM B cele;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE INPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM W3MEHEHHSIM M TPOSIBISATH THOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlM{, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHIO L€ M YCIEXy, ONTHUMHU3M,
WHUIMATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATIBHOE COCTOSIHHE APYTUX, YUYUTHIBATH €r0
MIPHU OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOUICHHS C APYTUMHU JIOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3penarb KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIbTATbBI

K xoHny oOyuenuss B 10 kjacce nmpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)kaThb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

JIEeMOHCTPHPOBATh HAa TpUMepax pojb M MecTo (U3MKA B (HOPMUPOBAHMM COBPEMEHHON HaydyHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKOH JeATeIbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIBI MPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJENe: MarepuainbHas TOYKa,
MHepLUalbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACaNIbHBIM ra3, MOJEIM CTPOEHHUS Ta30B,
KHUJIKOCTEN M TBEPJIBIX T€J, TOUSUHBINA JIEKTPUUECKHUM 3aps IpU pelIeHnn GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (pu3nyeckue sBIEHUS (MPOIECCH) M OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHUWKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUSl BEIeCTBA M JJIEKTPOAMHAMHMKHU: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHHE, CBOOOJHOE MaJeHHe TeJ, ABM)KEHHE M0 OKPYKHOCTH,
UHEepLUsl, B3auMoieicTBUE Tel, TuPPy3usi, OpOyHOBCKOE JABMKEHUE, CTPOEHUE KHUIKOCTEH U TBEPABIX TEIl,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHICHC AU,
IUIABJICHNE, KPUCTAJUIM3alUs, KHUIIEHHWE, BIIAXXHOCTb BO3/yXa, IOBBIIEHUE [aBJICHUA Ta3a IPU €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBS3b MEXAYy IIapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
NIEKTPU3aLKs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONUCHIBATH MEXAHMUYECKOE JBUKEHHE, HCIONb3ysd (U3MUECKUEe BEIMUMHBI: KOOpJWHATa, IyTh,
nepeMelieHne, CKOpoCTb, YCKOpEHHE, Macca Teja, Cujla, HMIYJIbC Tella, KHWHETHUYecKas DSHeprus,
MOTEHIIMAJIbHAs HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTH;, MPH ONUCAHUU MPABUIBHO
TPaKTOBaThb (PU3NYECKUII CMBICT HCIONb3YEMbIX BEJIIMYMH, MX OOO3HAYEHHS M €IWHHULbI, HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

OIUCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TeNl W TEIUIOBBIE SBJICHUS, HCHOJb3ysd (QHU3UUECKUE
BEJIMYMHBL: [IaBJICHHME TIa3a, TEMIEparypa, CpPeAHss KUHETHYECKas JHEPIrHUs XAOTHUUECKOTO JBUKCHHS
MOJIEKYJI, CPEIHEKBAJPAaTHYHAsI CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIJIOTHI, BHYTPEHHSSI dHEprus, padora
raza, Ko3Qp@GUIUEHT MOJE3HOTO IEHCTBUS TEMJIOBOTO JABHUraTelNs; IPU OMUCAHUM MPABHIBHO TPAaKTOBATh
(Gbu3NYeCKUi CMBICI HCHOJb3YEMbIX BEIUYMH, MX OOO3HAUYEHMs] W E€IUHUIBl, HaXOAUTh (QOPMYJIbI,
CBSI3bIBAIOLIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;



OMKCHIBATh WM3y4YEHHBIC AJICKTPUUYCCKHE CBOMCTBA BEIIECTBA W DJEKTPUUYECKHUE SIBICHUS (IPOIECCHI),
WCTIONB3Ys (PU3MUECKHE BEIWYUHBI: AJICKTPUUYCCKUN 3apsifl, IJICKTPUUECKOE I0JIe, HAMPSHKEHHOCTH IOJI,
MOTEHITMAN, PA3HOCTh IIOTEHIIMAJOB, TIPH OINWUCAHWU TMPABUIBLHO TPAKTOBATh (U3HYECKHUN CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, MX OOO3HAYEHUS W CIUHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE ITAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMUYUHAMU;

aHATM3UPOBATH (PU3UUECCKHE MPOIIECCHI U SBIICHUS, UCTIONB3Ys PU3NICCKUE 3aKOHBI U TPUHITUIIBL: 3aKOH
BcemupHoro tiarorenus, I, II u III 3axkoHbl HprOTOHA, 3aKOH COXpaHEHUST MEXAHUYECKOW SHEPrUU, 3aKOH
COXpAaHEHUS HUMIMYJbCa, MPUHIHUII CYNEPIO3UIUMU CWJI, TPUHLUUI PABHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCYETa, MOJICKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEH
KMHETHYECKOW SHEPTUM TEIUIOBOTO JBM)KCHHS MOJICKYJI C aOCOJIOTHOW TEMIEpaTypoi, MEpBBIA 3aKOH
TEpMOJIMHAMUKH, 3aKOH COXPAHEHHUS SJECKTPUYECKOro 3apsnaa, 3akoH KyioHa, mpu 3ToM pazinuvaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3IuvaTh
YCJIOBHS MX 0€30I1aCHOT0 UCIIOJIH30BaHUS B ITOBCETHEBHOM JKU3HHU;

BBITIOJTHATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBJICHUW W MPOIECCOB C MCIOJIB30BaHUEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUMU, MPH ATOM (QOpMYyIUpOBaTh Mnpoliemy/3anady M TUIOTE3y y4eOHOro
JKCIIEPUMEHTa, COOUPATh YCTAaHOBKY W3 MPEIJIOKEHHOIO O00OpYyAOBaHHSA, NPOBOAUTH OMBIT H
(bOopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBJISITh TMPSIMbIE U KOCBEHHBIE H3MEpPEeHUs (U3MUECKUX BEIUYMH, IPH OSTOM BBIOUpATH
ONTUMAJIBHBIN CIIOCO0 M3MEPEHMSI M KCTIOIB30BaTh M3BECTHHIE METO/IbI OLICHKH MOTPEITHOCTEN U3MEPEHHI;

HCCJICIOBATh 3aBUCUMOCTH MEXAY (DU3NUYCCKHUMH BEIMIMHAMHE C UCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH,
IIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYUYEHHOW 3aBUCUMOCTH (PU3UICCKUX
BEJIMYUH B BUJIC TAOJIHI] U TPaUKOB, JIeJaTh BRIBOJBI IO PE3y/IbTaTaM MCCIICI0BAHMUS;

coOmoaTh MpaBwia O€30MacHOro TpyAa MPU TPOBEACHHM HCCIEIOBAaHUN B paMKax Y4eOHOTro
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peniath pacu€THbIE 3aJJa41 C SIBHO 3aJJaHHOM (PU3UYECKON MOJIENbI0, UCIIONB3YS (PU3UUECKHe 3aKOHBI U
MIPUHIMIIBI, HA OCHOBE aHAJM3a YCJIOBHS 3a7aud BHIOMPATh (PU3UUYECKYI0 MOJECIb, BBIICIATH (PU3NUECKUE
BEIMYUHBI U (DOpMYJIbI, HEOOXOAUMBIC NIl €€ pelIeHUs, MPOBOJAUTH PACUEThl U OIEHWBATh PEATLHOCTH
MOJTYYEHHOTO 3HaUeHUsl (PU3NIECKON BETUUHHBI,

pelaTh Ka4yeCTBEHHbBIEC 3aJa4M: BBICTPAUBATh JJOTMYECKH HEMPOTHBOPEUUBYIO LEMOYKY PACCYKICHUN C
OTOpPO¥ Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

UCIONIb30BaTh MPHU pEIICeHWH YYeOHBIX 3aJad COBPEMEHHbIE WH(OpPMAllMOHHBIE TEXHOJOTHUH JUIS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIpPETallud | TMPEACTaBiIeHHUs] Yy4eOHOW U HayYHO-TIOMYJSPHOM
uH(pOpMallUK, TONYYEHHOM W3 PA3NMYHBIX HWCTOYHUKOB, KPUTHUECKH AaHAJIM3UPOBATH IOJIy4aeMYIO
nH(pOpMaILIO;

MPUBOJUTH TPUMEPHI BKJIaJia POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(QU3MKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOB30BaTh TEOPETHUECKUE 3HAaHWS TO (PU3UKE B TIOBCEAHEBHOW KU3HM 71 0OECTIeUeHUs
0e30macHOCTH MpHU 00palleHuu ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJISI COXPAHEHUS 3[I0POBBS U
COOJTIOICHUSI HOPM DKOJIOTHYECKOTO TMOBEJICHUS B OKPYKaIOIIEH Cpejie;

paboTaTh B TpYIE C BBHIMOTHEHHEM PAa3IMYHBIX COLMAIBHBIX pOJIeH, MIIAHUPOBATh PabOTy TPYMIIIHI,
paIoHaIbHO pPACIpPENeNsATh O0S3aHHOCTH W TUIAHUPOBATH JAESITETLHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJICKBaTHO OIIEHUBAThH BKJIAJ KXKIOTO U3 YYACTHUKOB I'PYIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOIIEMEI.

K xonmy oOyuennss B 11 kJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaXkaTh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:



J€MOHCTPUPOBATh Ha MpPUMEpax pojb M MecTo (U3UKU B (HOPMHUPOBAHHH COBPEMEHHON Hay4YyHOMU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOUN NESITEIBHOCTH JIIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHULIBI IPUMEHEHHS U3YYEHHBIX (PH3UUECKUX MOJIEIICH: TOUYCUHBIN AIIEKTPUUYECKHUN 3apsij,
Jy4 CBETA, TOYEUHBIM MCTOYHUK CBETA, SJEpHAas MOJE]b aTOMa, HyKJIOHHAs MOJENb aTOMHOIO sipa Mpu
penieHny GU3HYECKUX 3a/1a4;

pacrio3HaBarh (hu3nyecKue sBJICHUS (TIPOLECcChl) U OOBICHATH UX HA OCHOBE 3aKOHOB JICKTPOINHAMHUKH
U KBaHTOBOM (DM3HMKH: 3IJIEKTpUYEcKass MPOBOJAMMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
NeHCTBUS TOKA, B3aUMOJICIICTBUE MAarHUTOB, 3JICKTPOMAarHUTHAsE MHAYKLUA, 1eHCTBUE MAarHUTHOTO TOJISl HA
MPOBOJAHUK C TOKOM U JIBIXKYIIUHCS 3apsiji, dJCKTPOMAarHUTHbIE KOJEOaHUsS U BOJHBI, MPSMOJIMHEHHOE
pacrnpocTpaHEeHHE CBeTa, OTpaKeHUe, MpejoMieHue, nHTepdepeHius, nudpakuus U MoJspu3alus CBETa,
nucnepcust cBeta, (orosnexrpuueckuii dpdexr (hoTodrddekr), CBETOBOE MaBlIEHHWE, BO3SHHUKHOBEHHE
JIMHENYaToro CreKTpa aToMa BOJI0OpO/a, ECTECTBEHHAsI U UCKYCCTBEHHAs! pal0aKTUBHOCTH;

OIMCHIBAaTh U3YUYEHHBIE CBOMCTBA BELIECTBA (AIEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO
IIPOBOAMMOCTD PA3JIUYHBIX CpPEJ) U DSJIEKTPOMArHUTHbIE SBJIEHUS (IPOLECCHI), MCHOJb3Ys (pU3MUecKue
BEJIMYMHBI:  JJCKTPUUECKUW  3apsii, CHJIa TOKa, OJIIEKTPUYECKOE HAMpsIKEHUE, AJIEKTPUUYECKOoe
COIPOTHUBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, SJCKTPOABMKYIIAs cuia, paboTa TOKa, MHIYKIUS MarHUTHOTO
nosisg, cuina Amrmepa, cuia JlopeHna, HHIYKTUBHOCTb KATYIIKH, SHEPTUs SJIEKTPUYECKOTO M MAarHUTHOIO
noJied, TMepuoJ M YacToTa KosiebaHWil B KoyiebaTeNbHOM KOHTYpe, 3apsii M cujla TOoKa B Tpoliecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHM, (JOKYCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TIPU
ONMCAaHWM TPABHIBHO TPAKTOBATh (U3UYECKUH CMBICI HCHOJIB3YEMBbIX BEIMYUH, MX OOO3HAYCHUS U
€IMHHULIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIUYHUHY C JPYTUMU BETUYMHAMU;

OIHCHIBAaTh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIOJIb3YS (PU3NYECKUE BEIHUUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, JHEPIrUsS W HUMMYIbC (OTOHA, TMEPHOA
MOJIypacnaja, dHeprusi CBA3M aTOMHBIX SJep, MPU OMUCAHUM MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIOJIb3YEMBIX BENUYMH, X OOO3HAUEHUS M EIWHUIIbI, yKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLINE TAHHYIO
(U3NYECKyI0 BETMUMHY C APYTMMHU BEeIMYMHAMU, BBIYUCIIATh 3HaUeHUE (PU3HMUECKON BETUYMHBI;

aHAJIM3UPOBaTh (PU3NUYECKHE MPOLIECCHI U SIBJIECHUS, UCIOb3Ys (PU3MUYECKHE 3aKOHBI U PUHIIMIIBL: 3aKOH
Oma, 3aKOHBI TOCJEI0BAaTENBHOIO U MapajyIebHOIO COEAMHEHMs] IMPOBOJHUKOB, 3aKkoH Jlxoyns—JleHna,
3aKOH 3JIEKTPOMarHUTHOM MHIYKIIMH, 3aKOH IPSIMOJIMHEWHOTO PaclpoOCTPaHEHUsI CBETA, 3aKOHbBI OTPayKEHUs
CBETa, 3aKOHBbI IPEJIOMIIEHUS CBeTa, ypaBHeHue OiHITeHHa I (oTodddexTa, 3aKOH COXpaHEHUs
SHEpPruM, 3aKOH COXPAHEHMsS] MMIYJbCA, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4HMCIa, MOCTynaTsl bopa, 3aKOH paJMOAaKTHBHOIO paclaja, IMpH 3TOM pa3inydaTh CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIIOBHS (IpaHUIIbI, 00JacTH) MPUMEHUMOCTH;

OIpeJIeNIATh HAlpaBJICHUE BEKTOPa MHAYKIIMYM MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHJIBI AMIiepa U
cuisl JIopeHua;

CTPOUTDH U OMUCKHIBATh U300paKEHUE, CO3/]TaBaEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M;

BBITIOJHATH AKCIEPUMEHTHI 110 UCCIIEOBaHUIO (U3NYECKUX SIBJICHUN U MPOLIECCOB C MCIOIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3ToM (GOpMYyIUpOBaTh Mpodiaemy/3aiady M THIIOTE3y y4yeOHOro
JKCIIEPUMEHTa, COOMpAaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO OO0OpYyAOBaHUSA, NPOBOAUTH OMNBIT H
(bopMyIHMpOBaTH BBIBOABI;

OCYLIECTBIATh NpPSMbIE M KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIMYMH, NpPU OSTOM BHIOMpATh
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUs U UCIIOB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DM3NYECKUX BEJIMYUH C HUCIOJIb30BAHUEM IPSIMbBIX HU3MEPEHH: MpU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIIMYUH B
BUJE TaONHII U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;



coOmoiaTh mMpaBwiia OE€30MacHOrO TpyJda MPU MPOBEACHUH HCCICAOBAaHMM B paMKax y4eOHOTO
OKCIIEPUMEHTa,  Y4eOHO-HCCIIEIOBATEIbCKOH W TPOCKTHOW  JCATENBHOCTH C  HUCIOJIh30BAHUEM
HM3MEPHUTEIIBHBIX YCTPOUCTB | JJAOOPATOPHOTO 000PYI0BAHHUS;

pemarh pacu€THbIC 3aJ1a4U C SIBHO 3aJaHHON (PU3MYECKON MOJIENbIO, UCIIONb3Ysl (PM3NUECKUE 3aKOHBI U
IIPpUHIUIIBI, HAa OCHOBC aHalin3a YCJIOBHUA 3aJadu BBIGI/IpaTB (1)I/I3I/I‘ICCKyIO MOJCJb, BBIACIATH CI)I/I?;I/I‘-IGCKI/IC
BEIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIE ISl €€ pelIeHus, MPOBOAUTh PAcyEThl M OLEHHUBATH PEATHHOCTD
MOJIYYEHHOTO 3HAYCHUS (DU3HUECKON BEIIMUUHBL,

pemaTh Ka4yeCTBEHHbBIE 33]]aui: BHICTPAMBATh JIOTHYECKHA HETIPOTHBOPEUUBYIO IICTIOUKY PACCYKICHHIMA C
OIIOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECCKHE SBIICHUS,

UCIOJB30BaTh TPH PEIICHUH Yy4eOHBIX 3aJad COBPEMEHHbIC WH(OPMAIMOHHBIC TEXHOJOTUU IS
MOKUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAIIMA H TIPEACTABICHUS YYEOHOH W HayYHO-TIOMYJISIPHON
uHpOpMAlUY, TOIXYYEHHOW U3 pPAa3IMYHBIX HWCTOYHHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIYYaEMYIO
nH(pOpMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3iINyaTh yCIOBUS UX
0€30MacHOTO MCIOJIF30BAHUS B TIOBCEAHEBHOM KHU3HH,

NPUBOAMUTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHUCCKUE 3HAaHUS 10 (HU3MKE B TOBCEAHCBHON JKM3HM Ui OOECIICUCHUs
0€30MaCHOCTH IPH OOpaIleHHH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, JIJIsl COXPAHECHUS 3[I0POBbS U
COOJTIO/ICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH Cpesie;

paboTaTe B TpyNIE C BBITOJHEHHEM DPA3JIUYHBIX COIHAIBHBIX POJICH, TNIAHHUPOBATH PadOTy TPYIIIEI,
palluOHAJIBHO pacnpeaciiiTh O6ﬂ3aHHOCTI/I U IJIAHUPOBATH ACATCIBHOCTb B HCCTAHAAPTHBIX CUTYyallUAX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/10I0 U3 YUaCTHUKOB I'PYIIIbI B pELIEHUE pacCMaTpUBaeMOM poOIeMBbI.



Peasn3auus BocnuTATEJIHLHOIO NOTEHIUAIA YUeOHOT0 peaMeTa «@U3MKa) yepe3 YPOUHYIO

cucremMy 00yuyeHHs 1 BOCIIUTAHUS

Tema pa3zaeina

<I)0pMa peajim3anuu BOCIMMUTATETBHOI0 NOTCHIIHAJIA TEMbI

10 kiaace

®du3uka B MO3HAHUU
BEIIIECTBA, IOJIS,
MPOCTPAHCTBA U
BpEMEHU

Oco3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPYKAIOILIEr0 MUPA, BO3MOKHOCTh
€ro 103HaBaeMOCTH U 0OBACHUMOCTH HAa OCHOBE JOCTHKEHUN HAYKH.
XapakTepu30BaTh METOIbI (hU3UUYECKON HayKH (HAOII0eHNE, CPaBHEHNE,
9KCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU NpUpobl. Pusuka Ponb
OTEYECTBCHHBIX YYCHBIX B CTAHOBJIICHUHN HAYKH (DU3HKH.

Mexanunka

Hcnonb30BaTh 3HAHUS O MEXaHUYECKHX SBJICHHUSIX B TIOBCEIHEBHOM JKU3HH
JUTsl o0ecriedeHust 0€30MacHOCTH MPH 00pallieHuH ¢ TprudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, JJIsi COXPAHEHHS 3JI0POBbS U COOIIOICHUS
HOPM 3KOJIOTMYECKOT0O TIOBEACHHUS B OKPYIKAIOIIEH cpejie.
CaMocCTOsATeNbHO TIAHUPOBATH U TPOBOAUTD (PU3HUECKHUE FIKCIIEPHUMEHTHI.

MonexyispHas
¢busnka,
TEpMOAMHAMHKA

Hcnonp30BaTh 3HAHHUS O TEIJIOBBIX SIBJICHHUAX B HOBCCI{HGBHOﬁ KHU3HU OJI1
obecriedeHnss O€30MaCHOCTH MpH 00paIeHny ¢ MpHOoOpamMu 1
TEXHUYECKUMHU yCTPOUCTBAMHU, /ISl COXPAHEHHUS 3/J0POBbS U COOJIIOIEHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHMS B OKpYyxKaromen cpeae. [IpuBoauts
IIPUMEPHI KOJIOTMYECKHUX MOCIEICTBUN paOOThl ABUraTeseii BHyTpEHHETO
CTOpaHHs, TEIUIOBBIX U TUAPO3JIEKTpOocTaHIUI. CaMOCTOSITEIBHO
IUTAHUPOBATh U MPOBOJUTH (PU3NYECKUE IKCIIEPUMEHTHI.

3J'IeKTp0,I[I/IHaMI/IKa

Hcnonb30Barhk 3HaHUSL 00 3JIEKTPOMArHUTHBIX SIBICHUSAX B IOBCEAHEBHOM
KU3HU AJ1s1 o0ecnieueHrs 0e30MacHOCTH MPU O0paLIEHUH ¢ TPUOOpaMu 1
TEXHUYECKUMHU YCTPOUCTBAMHU, /Il COXPAHEHHUS 3[J0POBbS U COOJIIOIEHUS
HOPM 3KOJIOTMYECKOT0 MOBENCHMS B OKpYyxaromen cpeae. [IpuBoauts
MPUMEPHI BJIMAHHWA SJICKTPOMArHUTHBIX HSJIy‘IGHI/II\/'I Ha JXUBBIC OPraHU3MBbI.
CamocTosTeNnbHO MIIaHUPOBATh U MPOBOJUTH (PU3MUYECKHE IKCIIEPUMEHTBHI.

Mexannueckue
BOJIHBI. AKYCTHKA

XapakTepu30oBaTh I100aIbHBIE TPOOIIEMBI, CTOSIINE TTEpeT
YeJI0OBEYECTBOM: SHEPreTUYECKHE, ChIPbEBbIE, YIKOJIOTHUECKUE, — U POJIb
(¢u3uKN B perieHuu 3Tux npodiaem. OOBSCHATh MPUHLIUIIBI paOOTHI U
XapaKTEPUCTHKH N3YUYEHHBIX MAIIHH, TIPUOOPOB M TEXHUIECKUX
ycTpoiicTB. CaMOCTOSITENILHO MJIAHUPOBATh U MMPOBOAUTH (PU3UUECKUE
HKCHIEPUMEHTHI.

11 xkiaace

QHGKTpOI[I/IHaMI/IKa.
3HeKTpOMaFHI/ITHOe
H3JTy4YCHUC

Hcnonb3oBaThk 3HaHUS 00 3JIEKTPOMArHUTHBIX SIBICHUSX B TOBCEAHEBHOM
KHU3HH U1 o0ecrieyeHns 6e30MIaCHOCTH MPU 00pallieHHH ¢ TpUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, Il COXPAHEHUS 3J0POBbs U COOIIOICHNUS
HOopM DuU3KKa HKOJIOTHUECKOTO MOBEJICHHS B OKPY>KalolIel cpene.
[TpuBOANTE TPUMEPHI BIHMSIHHAS DJIEKTPOMArHUTHBIX U3Ty9YEeHUH Ha )KUBBIC
opranu3Mbl. CaMOCTOSATENBHO IJIAHUPOBATH U TPOBOIUTH (PH3HUECKUE
IKCIEPUMEHTHI

®u3uKa BEICOKHUX
SHEPTUM U 3EMEHTHI
acTpo(U3HUKH

XapakTepu30BaTh I100AIbHBIE IPOOJIEMBI, CTOSIINE TTEPET
YeJI0BEYECTBOM: SJHEPIE€TUUECKUE, CHIPHEBBIE, IKOJIOTUYECKUE, — U POJIb
(¢u3uKK B pereHuu 3Tux npodiaeM. CaMoCTOATENbHO MIIaHUPOBATh U




MPOBONUTH (PU3UUECKHE SKCTIEPUMEHTBI. OOBSICHATH MPUHITUIIBI pa0OTHI U
XapaKTePUCTUKU U3YYEHHBIX MAIlIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB.

XapakTepu30BaTh CUCTEMHYIO CBSI3b MEXK1Y OCHOBOIOJIAralOIINMHU
Hay4YHBIMU MTOHATUSAMU: IPOCTPAHCTBO, BPEMsI, MaTepHs (BELIECTBO, IOJIE),
JIBMKEHUE, CHIIA, SHEPTHH.

Hcnonb30Bath mosiyueHHbIE 3HAHUS B TOBCEIHEBHOM JKU3HU MTPU
oOpallleHuu ¢ MpudopamMH U TEXHUYECKUMHU YCTPOUCTBAMU (CUETUUK
MOHU3UPYIOUINX YaCTHUII, JO3UMETP), AJI1 COXPAHEHUS 310pPOBbS U
COOIOACHHSI HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpY>KaIOILel cpefe.
[IpuBOIUTE MpUMEPHI BIUSHUS PaJHOAKTUBHBIX U3JTyYEHUHN Ha KUBbIC
opranu3Msl. [loHUMaTh IPUHIUI JEHCTBUS TO3UMETPA U PA3TUYATh
YCJIOBUS €0 UCTIOIB30BAHMUS.

[TonumaTh K0NIOTHYECKHE TPOOIEMbI, BO3HUKAIOIINE TIPU HCIIOJIB30BaHUU
aTOMHBIX JIEKTPOCTAHIINHI, U ITyTH perIeHus 3Tux Ou3uka npodiaem,
MEePCIIEKTUBBI UCIOJIB30BAHUS YIIPABISIEMOTrO TEPMOSICPHOTO CHHTE3A.




TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

Ne
HaumeHnoBaHue pa3/aesioB U TeM MPOrPaMMbl

KoaunuecTBO 4acoB

n/n Bcero  KonTpoJibHBbIE padoThI IIpakTnyeckue padoTnl

JuekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 | ®wusuka u METO/bl HAYYHOTO MTO3HAHMS 2

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

Hroro mo pazueny 2

Pa3zgen 2. MEXAHUKA

2.1  Kunemaruka

2.2 | Jlunamuka

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

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

2.3 | 3aKOHBI COXpaHCHUS B MEXaHUKE 1 1 https://m.edsoo.ru/7f41bf72

Htoro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINUHAMUKA

3.1  OcCHOBBI MOJICKYJIIPHO-KUHETUYECKON TCOPUHU 9 1 https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
A LD

33 rperaTHbie COCTOSIHUSA BetecTBa. Ma3oBbie 5 https://m.edsoo.ru/7f41bf72
nepexoabl

Uroro no pazneny 24

Paznen 4. JIEKTPOJINHAMUKA

4.1 ‘ DNeKTpOCTATHKA 10 1 https://m.eds00.ru/7f41bf72

4.2 Hoctosnibiit onexTpireckiit Tok. Toxi b 12 1 https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeiax

Hroro mo pazneny 22

PeszepBHoe Bpemst 2

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 3




11 KUIACC

Ne KojuuecTBo yacos DJieKTpoHHbIe (IHppoBHIE)
HaumeHoBaHHUe pa3iejioB H TeM NMPOrPaMMbI

n/n Bcero  Konrpouabubie paéorsl  IlpakTHyeckune paGornl 00pa3’oBaTelbHbIe pecypehbl

Paznen 1. 9JIEKTPOJAUNHAMUKA
M .

1.1 ArHHTHOE ToJe 3JIeKTp0MaFHI/ITHa51 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITUS

Hroro mo pazueny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 MexaHirieckne i SEKTPOMATHHTHEIC 9 1 https://m.edsoo.ru/7f41c97c
KoJIeOaHus

2.2  MexaHU4ecKue ¥ SJIEKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7f41c97c

2.3  Onruka 10 3 https://m.edsoo.ru/7f41c97c

Utoro no pazneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBEI crenualIbHON TCOPpHUU

3.1 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH

Hroro no pazneny 4

Paznen 4. KBAHTOBASA ®U3UKA

4.1  DneMeHTbI KBAHTOBOW ONMTHKH https://m.edsoo.ru/7f41c97c

4.2 | Crtpoenue aToma https://m.edsoo.ru/7f41c97c

4.3 | AtomHoe s71po https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1  DnemMeHTHl aCTPOHOMMHU U acTpOU3UKU 7 1 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7




Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHE

6.1  OOobmaromniee NOBTOPEHUE 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 7
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