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IHHOSACHUTEJIBHAS 3AIINCKA

[TporpamMma no uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro obiiero oopa3oBaHus pa3padboTaHa
Ha OCHOBE TTOJIOKEHUH M TpeOOBaHUI! K pe3ylibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI,
npencraBieHHBIX B PI'OC COO, a Taxxke ¢ yaérom QenepansHON pabodeii mporpaMMbl BOCIIUTAHUS U
KOHLICMIIMKM TpenofaBaHusl ydeOHoro mnpeamera «Pus3mka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccuiickoit ®eaepannu, peaau3yoMUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

CopepxkaHne MporpaMMbl MO (U3WKE HAmpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHBI Mupa oOy4atommxcs 10—11 kmaccoB npu oOyueHnn ux (u3uke Ha 0a30BOM yPOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO Noxoaa. [Iporpamma o ¢usuke coorBerctByer TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JMYHOCTHBIM, HNPEAMETHBIM M METAalpEeIMETHBIM pe3yJibTaTaM OOY4YEHHUs, a TaKxKe
YUUTHIBA€T HEOOXOAMMOCTh PEaM3allii MEXIPEIMETHBIX CBs3el (DPU3MKU C eCTeCTBEHHO-Hay4HBIMHU
yueOHBIMU TIpeAMeTaMu. B Heill ompenenstoTcs OCHOBHBIE LI U3y4YeHUsl (PU3UKU HA YPOBHE CPEIHErO
oOmero o0pa3oBaHus, IUIAHUPYEMBbIE pPE3yJbTaTbl OCBOEHHMsSI Kypca (U3MKM: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[MporpaMma mo (u3MKe BKIIOYACT:

® [IJJaHHUpyeMbIe pPE3yNbTaThl OCBOEHHs Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM 4YHCIE

MPEeIMETHBIE PE3YJIBTATHI M0 T'OJIaM 00YUYCHUS;

e coxepxanue yueOHoro npeamera «Ou3nuka» mo rogam o0ydeHusI.

Odu3nka Kak Hayka O HamOoJiee OOIMIMX 3aKOHAX TPUPOMABI, BHICTYNas B KaueCTBe y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIICCTBCHHBIM BKJIaJ B CHCTEMYy 3HAHHUNW OO0 OKpYXKAlOIIeM MUpe.
IkompHBIA Kypc (QU3MKH — CHCTEMOOOpa3yIONMK Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3HYecKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usngeckoii reorpadueii u actpoHoMueil. Mcrons3oBaHie u akKTUBHOE PUMEHEHNE (DU3NIECKIX 3HAHUH
OTIpeieNiIeT XapaKTep W Pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPAaHCIOPTa,
OCBOCHHSI KOCMOCA, TOJIyYCHHS HOBBIX MAaTE€PHUAIIOB C 33aJaHHBIMU CBOMCTBAMM M JApYrux. M3ydenue
(U3UKU BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaroImuxcs,
B q)OpMI/IpOBaHI/IC YMCHI/Iﬁ IIPUMCHSTH Hay‘IHBII\/'I MCTOJ IIO3HAHUA TIPHU BBIIIOJIHCHHUU HMU y‘-IC6HI)IX
HCCJIEI0BaHUN.

B ocHOBY Kypca (u3MKu 17151 ypOBHS CPEAHEro 0011ero 00pa3oBaHms HOI0XKEH PAA UAeH, KOTOpbIe
MOXXHO pacCMaTpuBaTh KaK MPUHIHUIIbI €TI0 ITIOCTPOCHUA.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW Kypc SIBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepuall U3 BCEX pa3leNoB (M3MKM, BKIIOYAET KaK BOIPOCH KIACCHYECKOHM, TaKk H
COBpPEMEHHOHN (PHU3UKH.

Hoes eceneparuzayuu. B cooTBeTcTBHMH ¢ HEH MaTtepuanl Kypca (HU3MKH OOBEIWHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHA O CTPYKTYpPHBIX
YPOBHSIX MaTEpPHH, BEILIECTBE U IOJIE.

Hoea eymanumapuzayuu. BEE peanuzanus TNpeAnoNaraeT MCMOJb30BaHUE T'yMaHUTAapHOIO
noTeHnuana Gpu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3HKHU C pa3BUTHEM OOIIECTBa, a TAKKE
C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U IKOJIOTMYECKUMH MPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku npeanonaraet 3HaKOMCTBO € IITUPOKUM KPYToM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpHI;'I " 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi IOCPEACTBOM BBEICHUS JIEMEHTOB COACPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKHM TpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a
Takxke 00CyXIeHHs pobiIeM paloHATFHOTO MPUPOJIONIOIH30BAHUS U IKOJIOTHIECKON Oe30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMU Kypca (DM3MKH Ha YPOBHE CpEJTHEr0 OOIIEro oO0pa3oBaHUsl SBISIFOTCS
¢usnueckue teopur (HopMHpPOBaHUE NMPEICTABICHHNA O CTPYKTYpE MOCTPOEHHS (PU3MUYECKON Teopuw,
poin q)YHIIaMeHTaJIBHI)IX 3aKOHOB U IMIPUHIIUIIOB B COBPEMECHHBLIX MPEACTABIICHUAX O IMPUPOJEC, I'paHULlax
IMPUMEHUMOCTHU TeOprI, IJId onrCaHuA €CTECTBEHHO-HAYUYHBIX SIBJICHUI 1 HpOHeCCOB).

CHCTeMHO-/ICATEIFHOCTHBIM TOAX0J B Kypce (HM3MKH pean3yercsi MpexXae BCero 3a CYer
OpraHu3alMy SKCIEPUMEHTAIBHON nesTeabHOCTH o0yyaromuxcs. s 6a3oBoro ypoBHs Kypca Gpuznku —
9TO MCMOJIb30BaHHE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B IporpaMme no ¢pusuke oObeAWHEHBI B OOLIMI CIIMCOK YYEHHYECKMX NMPAKTHYECKUX PadoT.
Brizenenne B yka3aHHOM IiepedHe JaOOpaTOpHBIX PadOT, MPOBOAUMBIX Al KOHTPOJIS W OLCHKH,
OCYILECTBISIETCS. YYaCTHUKaMU 00pa30BaTeNIbHOIO IIpoliecca UCXOAs U3 0COOEHHOCTE! MIaHUPOBaHUA U
ocHamieHust kaOuHera ¢usuku. Ilpm sToM obOecmeunBaeTcsi OBIAJCHHE OOYYAIOMIMMECA YMEHUSIMHU



MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEIIMYMH U MMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonpiioe BHUMaHWE yIeNseTcs PEHIeHWI0 PAacYETHBIX M KayeCTBEHHBIX 3amad. [lpm sToM st
pacu€THBIX 3a/Jad TMPHOPUTETOM SBIIOTCA 3aJadqd C SIBHO 3aJaHHON (PH3MYECKOH MOJEIbIO,
MIO3BOJIAIONINE MPUMEHATh H3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak U
WHTETPUPYS 3HAHWS U3 PA3HBIX pa3nesoB. [ KauecTBeHHBIX 3a/a4 MPHUOPUTETOM SIBIAIOTCS 33/IaHUS Ha
0o0BsICHEHHE TPOTeKaHWs (HM3MYECKUX SBJICHHHA M IIPOILIECCOB B OKPYXKAIOMIEH XHU3HHU, TPeOyromme
BbIOOpa (hHU3NUECKON MOJETH I CUTYyallud MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusamu PI'OC COO k MaTepuanbHO-TEXHHUUECKOMY OOCCIEUYCHUIO
yde6Horo mporecca 6a30BbIif ypoBeHb Kypca (\M3UKH Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHus JOHKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWHeTa (U3UKU WIM B YCIOBHAX MHTEIPHPOBAHHOTO KaOMHETa
NpEeMETOB eCTECTBCHHO-HAYYHOTO LHWKIa. B kaOuHeTre Qu3MKM JOMWKHO OBITH HEOOXOOUMOE
nmabopaTropHoe 00OpyZOBaHWE IS BHITIOJHEHHS YKa3aHHBIX B TMPOTpaMMe MO (U3UKE YUIEHUIECKHX
MPaKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/I0OBaHHE.

HdemoncTpanmonHoe o0opyaoBaHue (GpOpMUPYETCs B COOTBETCTBUH C MPUHIMUIIOM MHUHHMaTbHOM
JOCTAaTOYHOCTH M O0ECNeurBacT MOCTAHOBKY IIEPEUUCICHHBIX B IMporpaMMe Mo (U3MKE KIIOYEBBIX
JNEMOHCTpalMi ANl WCCIENOBAaHUS HM3Y4YaeMbIX SIBICHHH W MPOIECCOB, OMIMPHUYECKUX U
(byHAaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obOopyaoBaHHE AJsl YYCHHYECKHUX NPAKTHYECKHX pPadOT (opMmHpyeTcst B BUIAC
TEMaTHYECKUX KOMIUIEKTOB M OOeclieunBaeTcs B Pacyére OMHOTO KOMIDIEKTa Ha JBYX OOyJarOIIUXCH.
Temarnyeckne KOMILIEKTHI Ja00paTOpHOTO 00OPYAOBaHUS JAOIKHBI OBITH IMTOCTPOEHBI Ha KOMILUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BuJe U(POBHIX JTabOpaTOpHil.

OCHOBHBIMH LETSMH H3Y4YeHUS (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

e (opMupOBaHHE WHTEpeca W CTPEMIICHHS OOYYArOMIMXCS K HAyYHOMY W3YYCHHIO IMPHUPOIIBL,

pa3BUTHE MX MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHHA O HAydHOM  METOA€ TO3HaHWA ©  (QOpPMHPOBAHHE
MCCIIEIOBATENBCKOTO OTHOILICHHUS K OKPYKAIOLIIM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysIbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
1 GyHIAMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE YMEHWH OOBSCHATH SBICHHUS C WCIIOJNB30BaHUEM (U3NYECKUX 3HAHUN U
HAYYHBIX JIOKa3aTelbCTB;

e (opMUpOBaHUE TPEICTABICHUN O poid (GUMKH I Pa3BUTHSA APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH.

Hoctmxenne 3TUX 1enei o0ecrednBaeTcsl pellieHneM CIEAYIONNX 3a/1a4d B IMPOIECcce M3YYCeHHUs

Kypca ()M3UKH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e TprOOpEeTeHHne CUCTEMBI 3HAHUH 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYAss MEXaHUKY, MOJEKYJSPHYIO (QH3HKY, DJIEKTPOJAWHAMUKY, KBAaHTOBYIO (H3HKY U
AIIEMEHTHI aCTPOPUIUKH;

e (QopMupoBaHHe YMEHHH MPUMEHATh TEOPETHUYECKHE 3HAHHS Uil OOBsICHEHWS (DU3NYECKUX
SBIICHUH B IIPUPOJIE U ISl IPUHSITHS MPAKTHUECKUX PEIICHUI B ITOBCETHEBHOM KU3HHU;

® OCBOEHHME CIIOCOOOB PEIICHMS Pa3IMYHBIX 33/Ja4 C SBHO 33JaHHON (QHU3MYECKOH MOJEIBIO,
3aja4, IMOJIPa3yMEBAONINX CaMOCTOSTENFHOE CO3/IaHie (U3UYECKOW MOJEIH, aJeKBAaTHOM
YCIIOBUSIM 3aJ1a4H;

e T[oHMMaHWe (HU3MYECKHX OCHOB M TPHHIMUIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB WU
TEXHOJIOTHUECKHX MPOLECCOB, UX BIHSHUS HA OKPYKAIOLIYIO CPeay;

® OBJIAJCHHE METOJAMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W NpPOBelNeHHA (PU3HIECKUX
JKCIEPUMEHTOB, aHAJIM3a W HHTEPHpETaud WHQOPMAIMH, ONPEACICHUS JIOCTOBEPHOCTH
MOJTY4E€HHOT'O Pe3yJbTaTa;

® CO3J]aHHME€ YCJIOBUM JUIsl Pa3BUTUS YMEHUW MPOEKTHO-UCCIEN0BATENbCKOM, TBOPUYECKOM
JeSITeTIbHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIH YPOBEHb) Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHHs OTBOIUTCS

136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Henenmo), B 11 kmacce — 68 gacos (2 gaca B HEAEIIO).

[Ipennaraemblii B mporpamMme No (U3MKE IEpPeYeHb J1a0OpPAaTOPHBIX W NPAKTHYECKHX padoT
ABJISIETCS. PEKOMEHAOBAHHBIM, YUYHMTENb AEJaeT BBIOOP MpoOBeneHHs JTa0opaTOpHBIX pabOT U OMBITOB C
y49ETOM MHANBUAYATBEHBIX 0COOEHHOCTEH 00yYarommuXcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. du3uka v MeTOAbI HAYYHOI'0 NIO3HAHUA
®u3uka — HayKa o mpuponae. Haydnple MeToAbl TIO3HAHUS OKPY)KAoIIero Mupa. Poib akcepuMeHnTa u
TEOPHH B TPOLIECCE O3HAHMS PUPOABL. DKCIIEPUMEHT B (pr3HKe.
MonenupoBaane (GU3NYECKUX SBICHWH W TporieccoB. Hayunwie rumores3pl. PU3NYEcKuWe 3aKOHBI H
Teopuu. [ paHUIIBI TPUMEHUMOCTH PU3NIECKHIX 3aKOHOB. [IpHHITMT COOTBETCTBUSI.

Pomes u mecto ¢u3uku B QOpMHUpOBaHMM COBPEMEHHON Hay4yHOW KapTHHBI MHpPa, B HPAKTHUECKOU
JEeSTENBHOCTH JIIOJIEH.

Jemoncmpayuu
AHAJIOTOBEIC U ITU(PPOBLIC U3MEPUTEIBHBIC IPUOOPHI, KOMITLIOTEPHBIC TATUHKH.

Pa3ngen 2. Mexanuka
Tema 1. Kunemamuxa

MexaHnn4deckoe JBHI)XCHUC. OTHOCUTEIIPHOCTh MEXaHHYECKOrOo JBHXXCHHU. Cucrema

OTCUéTa.
Tpaexropus.

[lepememenne, CKOpocTh (CpemHssE CKOPOCTb, MTHOBEHHAsT CKOPOCTH) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHat. CIoKeHHUE MEPEMEIICHUNA U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJMHECHHOE ABIKEHHUE. ['pauKu 3aBHCUMOCTH KOOPJMHAT,
CKOPOCTHU, YCKOPEHUS, IyTH U MEPEMEIICHUS MATEPUATbHOM TOUKH OT BPEMEHHU.

CBo0oHOE TajieHue. Y CKOpeHue CBOOOTHOTO aICHUSI.

Kpuponuneitnoe aBwkeHue. J[BIKeHHE MaTepUaTbHOM TOUYKH IO OKPYXHOCTH C IIOCTOSIHHOW 10
MOAYJI0 CKOpPOCTBbIO. YTJOBas CKOPOCTh, JIMHEHHAs CKOPOCTb.

Ileprog w wdactoTra OOpaIIeHNUs.
LleHTpOCTpEMHUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHUE: CIUAOMETP, JBHKEHUE CHAPSAJOB, LIEMHBIE U
PEMEHHBIE TIEpeJadH.

Lemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WILTIOCTPAITUS KHHEMATHUECKIX XapaKTePUCTHK JBIKEHUS.
[IpeobpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[lagenne Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.

Habmonenune nemxenns tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHUs: CBOOOHOTO TaICHUSI.

HamnpaBnenue ckopocTH Npu ABUKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomuol

M3yuenue HEpaBHOMEPHOTO JABMKECHIS C IIETBI0 ONPE/ICICHIS MTHOBEHHON CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXKIY MYTSMH, MPOWICHHBIMH TEJIOM 3a IIOCIIEIOBATEIbHBIC PaBHEIC
MIPOMEKYTKH BPEMEHHU ITPU PABHOYCKOPEHHOM JABM>KEHHUH C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBU>KEHUS LIAPUKA B BSI3KOM AKUIKOCTH.

N3yueHue nBrKEHUS Teja, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHocTU ["anunes. [lepoiit 3akon HeroToHa. HEpLMabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuamun cynepriosunuu cwi. Bropoii 3akon HproToHa i1 MaTepuabHOW TOYKH.
Tpertuii 3axoH HeroToHA [171s1 MaTepraIbHBIX TOUYEK.

3akoH BceMUpHOTOo TsroteHus. Cuina Tspkectu. [lepBast kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Temna.
Tpenne. Bunael tpenus (mokosi, ckonbxenus, kadeHus). Cmna tperms. Cyxoe Tpenue. Cuiia TpeHHS

CKOJIBXKCHHA MU CUJIa TPCHUA I1OKOH. KOB(I)(bI/II_II/ICHT TPCHUS. Cuna COIIPOTHUBJICHUSA TIPU JABWKCHUH TCJIa B
KHUIKOCTH HJIN Tra3c.

[TocTymarensHOE U BpamaTeIbHOE ABMKCHIE a0COIFOTHO TBEPIOTO TEa.
MoOMEHT CHuIIbl OTHOCUTENBHO OcH BpaleHus. [lneyo cumbl. Y ciaoBus paBHOBecHs TBEPAOTO Tena.

TexHuueckne yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOALIUMIHUKH, ABMXKEHHE HCKYCCTBEHHBIX
CIIyTHHKOB.

Jemoncmpayuu



SIBrieHNEe MHEPITUY.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX Tell.

Bropoii 3akoH HeroToHa.

Nsmepenue cui.

CrnoxxeHue CuIL.

3aBUCUMOCTH CHJIIBI YIIPYTOCTH OT nedopMariim.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOJIBEME U MMAICHUU.

CpaBHeHHE CHIT TPEHHUS TIOKOSI, KAYSHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tenna. Bujsl paBHOBECH .

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Uzyuenne aprxeHus: Opycka mo HakJIOHHOH MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKWHE W PE3UHOBOM 0OpasIle, OT WX
nehopMaIum.

WccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axonvl coxpanenus ¢ Mmexanuke

Nmmynsc mMaTepuanbHOW TOYKH (TeNa), CUCTEMbl MaTepUaNbHBIX TO4YeK. VIMITyIbC CHIIBI M M3MEHEHHE
HMMITyJIbCca Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTBHOE IBHKEHHE.

Pa6ora cumer. MOITHOCTH CHITBL.

Kunerndeckast sHEpris MaTepuaabHON TOUKH. TeopemMa 00 H3MEHEHUH KHHETHYECKOW YHEPTHH.

[orenumanbHass sHeprus. IloTeHumanbHas SHEPTUs  yOpyro  JAeQOPMHUPOBAHHOM  TPY>KUHEI.
[NoreHuumanbHas SHEPTHs Tela BOIM3KU TOBEPXHOCTH 3eMITH.

[loTeHnmanpHple W HETOTEHIUANbHBIE CHIBL. CB3b pabOTHl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKOM SHEPTHH CUCTEMEBI Tell. 3aKOH COXPaHEHHUS MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpOWCTBa ¥ IPAKTHYECKOE MPUMEHEHHE: BOJIOMET, KOMEP, MPYKHHHBIA MHUCTOJET,
IBIKCHHE PaKeT.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHME.

[Nepexoa NOTEeHIMAILHOW SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzydenune abCoOTHO HEYNIPYTOTO yIapa ¢ MOMOIIBIO BYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHI CWIIBI C W3MEHEHHEM MEXaHWYeCKOH »JHEepruH Tela Ha NpuMepe
PacCTsKEHUS] PE3UHOBOTO XKIyTa.

Pazpnen 3. MouekyasipHasi Gu3nKa M TEPMOIMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEHMUYUECKOT MeopU

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUH M HX OMBITHOE 000CHOBaHMe. bpoyHoBCcKOe
nswkenne. Anpoysua. Xapakrep ABIKEHHS W B3aUMOACHUCTBHS YacTUI] BellecTBA. MOJENIN CTPOEHUS Ta30B,
KUJKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHX Mojeneid. Macca u pa3Mepsl
Mounekyi. Konnuectso Beniectsa. [loctosiHHas ABoraapo.

TerutoBoe paBHOBecue. Temnepatypa u e€ usmepenue. Lllkana remneparyp Llenscus.

Mogens uneansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HICANBHOTO Ta3a.
AbGcomroTHast TemrepaTypa Kak Mepa CpeqHed KWHETHYECKOH SHEeprhH TETUIOBOrO JABIDKEHHUS YacTHIl Tasa.
[lIxana temnepatyp KeneBuHa. I'a3oBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelipona. 3akoH JlanbToHa.
Wzonpoueccsl B naeanbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. I'paduueckoe mpencraBieHue
M30MPOIECCOB: U30TEpMa, U30X0pa, nu300apa.

TexHUYeCKHE yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BeUIeCTBa, (ororpadum MONEKyJd OpraHWYeCKHX
COEIMHEHUM.

OmnpITel 10 TUPPY3UH KUAKOCTEH U T'a30B.

Mozens OpOyHOBCKOTO JIBHIKEHHUSL.

Mopens onbita [ITepHa.

OmnbIThI, JOKA3bIBAIOLIUE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOI'O B3aUMOAEHCTBHS.



Mozens, WITIOCTPUPYIOLIas IPUPOLYy JaBICHUS I'a3a HA CTEHKU COCYa.

OmnbIThI, WITIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UEaIbHOIO Ia3a, H30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

Omnpenenenue Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE M3MEPEHHU 00bEMa KOMHATHI, JaBIICHHUS U
TEeMIIEpaTypbl BO3AyXa B Heil.

HccnenoBanne 3aBUCHMOCTH MEXIy IIapaMeTPaMH COCTOSIHUS pa3pexeHHOI 0 rasa.

Tema 2. Ocnosvt mepmoounamuku

Tepmonunamuueckasi cuctemMa. BHYTpeHHsII SHeprus TepMOJMHAMHYECKOW CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnuectBo temnorsl u pabota. BHyTpeHHAS 3HEprus oJHOATOMHOIO HJIEalbHOTO rasza. Buuel
TEeIUIoNepejauu: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUeHHE. Y IeNbHas TeII0EMKOCTh BemecTBa. KomnuecTBo
TEIUIOTHI [IPH TervIonepeaaye.

[Tonstne 00 ammabaTHOM Tmporecce. IlepBrIii 3aKOH TepMoaWHAMHUKH. l[IprMEeHEHHE IMEepBOTO 3aKOHA
TEPMOIMHAMUKH K H30mponeccam. I'paduueckas uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh IPOIIECCOB B TIPUPOJIC.

TerutoBeie MammHbL. [IpUHIUIBL KEWCTBUS TEIIOBBHIX MamnH. [IpeoOpa3oBaHUs 3HEPTHH B TETJIOBBIX
MammHax. KoaddumueHT mome3Horo AeicTBus TemioBod MammHbL. Llukn KapHo u ero koaddwuimeHnt
MOJIE3HOTO JICHCTBHUS. DKOIOTUYECKUE TPOOIEMBI TEIIOOHEPTETHKH.

TexHuueckne yCTpoWCTBa M MPAKTUUECKOE NMPUMEHEHHE: JBUraTelb BHYTPEHHETO CrOpaHusi, OBITOBOH
XOJIOAWIBHUK, KOHAULIUOHED.

Jemoncmpayuu

H3MeHeHne BHYTpPEHHEH SHEpPTUU Tela TPU COBEPIICHHH PaOOTHI: BBUICT MPOOKH U3 OYTHUIKK TOJ
JefCTBHEM C)KaTOTO BO3MlyXa, HarpeBaHue 3(prpa B TaTYHHOU TPyOKe MyTEM TpeHHs (BUACOAEMOHCTPAIHS).

W3meHeHnue BHyTpeHHEH 3HEpTUu (TeMIepaTyphl) Teja MpH Terionepeiaye.

OnbIT N0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHMHBL, ABUraTENs BHYTPEHHETO CrOPaHMs, PEAKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepenne yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezamnuvie cocmoanusn eéeujecmea. Pazoevie nepexoovt

[TapoobpazoBanue n koHneHcauus. Vcnapenne u kuneHne. AOCOMIOTHAsS M OTHOCHUTENbHAS BIAXKHOCTh
Bo3ayxa. HacwlleHHsil map. YnenbpHas TemioTa mapooOpa3oBaHus. 3aBHCHUMOCTb TeMIIEpaTypbl KUIEHHUS OT
JTaBJICHHUA.

Teépnoe teno. Kpucrammmueckue n amopdubie Tena. AHHU30TPONMS CBOWCTB KpuCTauIoB. Kuakue

kpuctamnbl. CoBpeMEeHHbIC MaTepualibl. [IMaBleHHWEe W KpUCTaIU3alMs. YJAeldbHas TEIUIOTa TIIaBIICHHS.
CyOmumariyst.

YpaBHeHue TermioBoro 6ananca.

TexHnyeckue yCTpOWCTBa W TPAKTHUYECKOE INPUMEHEHHUE: TUTPOMETP M TICHXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOJyYSHHUSI COBPEMEHHBIX MaTePHAJIOB, B TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HACHILICHHBIX TAPOB.

Kurnenue npy NOHWKEHHOM JIaBJICHHH.

Croco6bI U3MepeHusT BIAKHOCTH.

HaGuroienne HarpeBaHus ¥ IDIABJICHUS] KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpaIus: KpUCTaILIOB.

Yuenuuecruii sxcnepumenm, nabopamophuvie pabomuol

H3mepeHre 0OTHOCUTENHLHON BIKHOCTH BO3AyXa.

Paznen 4. DjekTpoAUHAMHUKA

Tema 1. Inekmpocmamuxa

OnekTpu3anusi Teld. ODJeKTpudeckuil 3apsn. [IBa Buga saekTpuueckux 3apsaoB. [IpoBonHukw,
JUDJICKTPUKH U TTOTYTIPOBOIHUKY. 3aKOH COXPAHECHIS dJIEKTPUIECCKOTO 3apsiia.

B3anmopeiicteue 3apsgoB. 3akoH Kymona. TouedHBIH DIEKTPUUECKHI 3apsii. DIEKTPHUECKOE ITOJIE.
Hanpsox€nnocts  anekTpuueckoro moss. IlpuHunum cynepno3uuuu — 3JeKTpudeckux mnonei. JluHuu
HanpsKEHHOCTH 3JIEKTPUUECKOTO MO,

Pabora cun oanekrpocratmdeckoro mois. lloteHnman. PasHocte morteHmmanoB. [IpoBomHukm U
TUDIIEKTPUKH B 3JIEKTPOCTaTHIECKOM ToJIe. uaaekTprudeckast MpOHUIIAeMOCTb.



OnexktpoéMKocTh. KoHmeHcaTop. DNEKTPOEMKOCTH INIOCKOTO KOHACHCATOpa. DHEPrUs 3apsiKEHHOTO
KOHZIEHCATOopa.

Texnuueckue  ycTpoilcTBa M NPAaKTUYECKOE  IMPUMEHEHHWE:  DJIEKTPOCKON,  3JIEKTPOMETP,
AIIEKTPOCTATHUECKAsl 3allluTa, 3a3eMIICHHE DSJIEKTPONpPUOOPOB, KOHACHCATOP, KOMUPOBAJBHBIM ammapar,
CTPYHHBIN PUHTED.

Lemoncmpayuu

Y CTpOUCTBO U IPUHLIMII JEHCTBUS JIEKTPOMETPA.

BsaumozeiicTBHe Ha3IEKTPU30BaHHBIX TEIl.

DJEeKTpUYECKOE MOJIE 3apSHKEHHBIX TeIl.

[IpoBOAHUKH B 3NEKTPOCTATHUECKOM IIOJIE.

OnexTpocTaTuyeckas 3amuTa.

JIMDIEKTPUKY B OJIEKTPOCTaTHIECKOM TIOJIE.

3aBUCUMOCTB JEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IO IIIACTHH, PACCTOSIHUA MEXTy HUMHU
U AUDJIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHAECHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepenue 31eKTpo€MKOCTH KOHIEHCaTOopa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mox. Toxku é paznuunvix cpedax

ONEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. VMcrounuku Toka. Cuia TOKa.
ITocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i ygacTka 1emn.

OJEKTPUYECKOE  CONPOTUBICHUE. YAENbHOE CONpOTHUBICHHE BewecTBa. llocimenoBaTenbHoe,
napajuieIbHOe, CMEUIaHHOE COEAMHEHUE MPOBOJHUKOB.

Pabora anexrpuueckoro Toka. 3akoH [xoyns—JIeHia. MoIHOCTh 3JEKTPUYECKOTO TOKA.

ONEKTPOABIDKYIIAsl CUJIAa U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHMKA TOKA. 3akoH OMa JUisi MOJHOM
(3amKHYTOI) AekTpudeckoil memu. KopoTkoe 3ambikaHue.

OneKTpoHHass MPOBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCHUMOCTh COIPOTUBICHHS METaNIOB OT
TeMreparypsl. CBepXNpOBOAUMOCTbD.

OnekTpuyecKuil TOK B BakyyMe. CBONWCTBA 3JIEKTPOHHBIX ITY4KOB.

[omynpoBoguuku. CobcTBeHHass W TNpPUMECHas MPOBOAMMOCTH MOIYNPOBOAHMKOB. CBoiicTBa pP-—N-
nepexoa. [TorynpoBoTHUKOBEIE TPUOOPHL.

ONEeKTpUYECKUI TOK B pacTBOpax M pacIulaBax dJIEKTPOIUTOB. OIEKTPOJIUTHYECKAS TUCCOLUALIMSL.
OnexTponns.

OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBII U HECAMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

TexHHYecKHe yCTPONCTBA M MPAKTHYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UCTOYHHKH
TOKa, 3JEKTPOHArpeBaTeNibHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBII TUOJ, TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, TIOITYIIPOBOJIHUKOBEIH IO/, TATbBaHUKA.

Lemoncmpayuu

N3mMmepenne criibl TOKa ¥ HaIlpsHKEHUS.

3aBUCUMOCTh COMNPOTUBICHHUS MWIMHAPUYECKHUX MPOBOJHUKOB OT JUIMHBI, IUIOMAAM TIOMEPEYHOro
CEYeHHUs M MaTepuaa.

CMeniaHHOE COeTMHEHNE TPOBOHUKOB.

[Ipsimoe m3Mepenue 3neKTpoABHXKYIIEH cuibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO JJIEMEHTa H
OIIEHKa BHYTPEHHETO COTPOTHBIICHMS.

3aBUCUMOCTb CONIPOTHBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoii paspsii 1 IpOBOAUMMOCTE BO31yXa.

OmHOCTOPOHHSS POBOIUMOCTD AHO/IA.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3ydeHnne cMemaHHOro COeTUHEHHS PE3UCTOPOB.

N3mepenne 3meKTpoIBIKYIIEH CHITbl HICTOYHHKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSI.

Habmronenue snexrponnsa.

Me:xnpeaMeTHbIe CBSI3H

N3ydenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocymiecTBISETCS ¢ y4ETOM COJEpIKAaTEIbHBIX
MEKIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOT U, XUMHH, Teorpadiy U TEXHOJIOTHH.



Mesicnpedmemuule nonwsimust, CBSI3aHHbIE C U3YUEHUEM METOJ0B HAyYHOI'O TIO3HAHUS: SIBJICHUE, HAyUYHBbI
¢axT, runoresa, pu3NUECcKasi BEJINUMHA, 3aKOH, TEOPHs, HAOIIOACHUE, 3KCIIEPUMEHT, MOJICINPOBAHNUE, MOJICIIb,
H3MEpEHHE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, TnHeliHas (QyHKuus, napadona, runepOoia, UX rpaQuku
U CBOMCTBAa, TPUIOHOMETPUYECKHME (YHKLIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX IIPOEKIIMU HA OCH KOOPIMHAT, CII0’KEHHE BEKTOPOB.

buonocus: Mexanmueckoe IBIDKEHHE B JKMBOH mpupone, Aupdysus, ocMoc, TEIIOOOMEH >KUBBIX
OpPTraHU3MOB (BHIBI TEIUIONEPEIauH, TEINIOBOE PABHOBECHE), AIEKTPUIECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBAa, MOJIIpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEH M Ta30B, JJEKTPUUECKHE CBONCTBA METAJJIOB,
3NEKTPOIUTHYECKAs AUCCOLMALIMS, FaTbBaHHKA.

T'eozpaghua: BIaxXHOCTh BO31yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: TpeoOpa3oBaHue IBIKEHHH C HCIOJNB30BAaHHEM MEXaHHU3MOB, YYET TpPEHHS B TEXHHKE,
MOJIIMITHAKY, HWCIONb30BaHUE 3aKOHA COXpaHEHHs HMMITyJbca B TEXHUKE (pakeTa, BOAOMET W ApyrHe),
JBUraTelb BHYTPEHHETO CrOpaHus, mapoBas TypOMHA, OBITOBON XOJOJWIBHHK, KOHIULIMOHEP, TEXHOJIOTUH
MOJyYEHUS! COBPEMEHHBIX MAaTepHajoB, B TOM 4YHCJIE€ HAHOMAT€pUalIOB, M  HAHOTEXHOJIOTHWHU,
QNIEKTPOCTATHUECKAasl ~ 3allWTa,  3a3eMJICHHE  DJIEKTPONPUOOpPOB,  KCEPOKC,  CTPYWHBIH  MpPHUHTED,
3JIEKTpOHArpeBaTeIbHbIE IPUOOPHI, IEKTPOOCBETUTENBHBIE PHOOPHI, TAJIbBAHUKA.

11 KJIACC

Pazpnen 4. DiekTpoAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

ITocTrosannbie MaruuThl. B3anMmoielicTBUE MOCTOAHHBIX MarHUTOB. MarHutHoe nojie. Bektop MarouTHoi
UHAYKUUW. [IpUHOWI CyNeprno3WUyuyd MarHUTHbIX Nosiei. JIuHuu MarHuTHOM wHAykuuu. KaprtuhHa nunHwmii
MarHMTHOW WHAYKIWAHW TIOJSI TIOCTOSIHHBIX MarHUTOB.

MarnuTHOE TMoJIe MPOBOJHUKA C TOKOM. KapTuHa JIWMHUI HHAYKIMM MAarHUTHOTO TIOJS JJIUHHOTO
MPSIMOTO TIPOBOJHUKA ¥ 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KaTymKu ¢ TokoM. OmbIT Dpcrena.
B3aumoeiicTBre MpOBOTHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJIb M HallpaBJICHUE.

Cuna Jlopenna, e€ MOIysb U HampaBicHue. [[BrKeHne 3apsyKEHHOM YaCTHUITBI B OJJHOPOTHOM MarHUTHOM
nonte. Pabota cunel Jlopenta.

SBneHre 3MEeKTPOMArHUTHOW WHAYKIWHU. [10TOK BeKTOpa MarHMTHOW WHAYKIWH. DIIEKTPOJBIKYIIAs
cuJIa MHAYKIUA. 3aKOH 3JIEKTPOMArHUTHON HHIYyKIK Dapaes.

BuxpeBoe snexTpuyeckoe moie. DNEKTPOJIBIKYINAs CHIa WHIYKIUH B TIPOBOJHUKE, BHKYIIEMCS
MOCTYNaTeIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTSE. SIBIICHNE CAMOMHAYKIIMH. DIESKTPOIBIDKYIIAS CHJIa CAMOWHTYKITHH.

DHeprusi MAarHUTHOT'O MOJIS KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTPOWCTBA W TMPAKTHUUECKOE IPUMEHEHHE: TOCTOSHHBIE MAarHUTBI, AJICKTPOMATHUTEHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIU DJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1E€Yb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MArHUTHBIM TOJIEM.

JIMHUY MHAYKIIMY MATHUTHOTO TIOJISL.

B3anMozeiicTBue IBYX IPOBOJHHUKOB C TOKOM.

Cuna Amrepa.

[HetictBue cuibl JIopeHIa Ha HOHBI 3IEKTPOIUTA.

SIBneHune MEeKTPOMArHUTHON MHTYKITHH.

IIpaBuno Jlenua.

3aBUCHUMOCTH 3JIEKTPOABIKYIIEH CUITBI MHIIYKLIKUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O ITOTOKA.

SIBneHne caMOUHTyKIIUU.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

N3ydeHne MarHuTHOTO TOJIST KATYIIIKH C TOKOM.



HccnenoBanue MeHCTBUS MTOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.
HccnenoBanne SBICHUS AIEKTPOMArHUTHON HHAYKIIHU.

Paznen 5. KosiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunHsle Koieoanus

KonebatenbHas cuctema. CBOOOTHBIE MeXaHUIECKUE KonleOanus. ['apMonnueckre konebanus. [lepuon,
4acToTa, amIuiuTylda W (asza koneOanuil. [lpykuHHBIM MasTHUK. MaTeMaTUYeCKUNl MasTHUK. YpaBHEHHE
rapMoHHYeCKuX KoneOanmii. [IpeBparienne sHeprum mpu rapMOHUIECKUX KOJIEOaHUSX.

Konebartenpuprii koHTyp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJNEOAHWS B HMACATHHOM KOJI€OaTeTbHOM
KOHTYpe. AHAJIOTHS MEXIY MEXaHHUECKIUMHU U AJIEKTPOMAarHUTHBIMU KoJieOaHusamu. @opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HCaTbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaromux KoiieOaHWSX. BBIHyXIeHHBIE MexaHWYeckne Koiebanus. Pe3oHaHC.
BrIHyXI€HHBIE IIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemennsiif Tok. CuHycOUIaNbHBIN EPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JefCTByIOIee 3HAYSHHE CHITBI TOKA M HAIIPSDKEHUSI.

Tpanchopmarop. IlponsBomcTBo, mepenaya u MOTPeOICHUE AIEKTPUIECKON SHEPTUU. DKOIOTUIECKHE
PUCKM TIpU TPOHU3BOJACTBE 3JEKTpodHepruu. KynbTypa HCIONB30BaHUS AIIEKTPOIHEPTHH B ITOBCEIHEBHOM
KU3HU.

TexHnyeckue yCTpOWCTBA M MPAKTUYECKOE TPHUMEHEHHE: OJIEKTPUYECKUN 3BOHOK, TEHEpaTop
MIEPEMEHHOTr0 TOKa, TMHUU JJIEKTpoIiepeiad.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoliebaTenbHON CHCTEMBI (TIPYKUHHBIN HITH MAaTEMaTHISCKUA MasSTHHK ).

Habnronenue 3aTyxaroonux KojaeOanui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

HaGmonenue pezonanca.

CBo0OOIHBIE 2TIEKTPOMArHUTHBIE KOJIeOaHNSI.

OcmuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HANpsDKEHHS OT BpPEMEHM) Ui JIEKTPOMAarHUTHBIX
KoJeOaHHil.

Pe3onaHc npu mocie0BaTeNbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKA WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUH 3JEKTpoTIepe1ad.

Yuenuueckuii axcnepumenm, rabopamopnsvie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAITBIX KOJICOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOT0 TOKA B IEMH U3 MOCIEAOBATENIEHO COSNMHEHHBIX KOHACHCATOPA, KATYIIKH
U pe3ncTopa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNIHbIE 80JIHbL

MexaHndeckie BOJHBI, ycIOBHs pacrpoctpaHeHus. llepmon. CKopocTh pacmlpoCTpaHEHWs W JTHHA
BoJIHBL. [lomiepeuHble U POI0IbHBIE BOJMHBL. MHTephepeHnrs 1 qudpakus MeXaHHYECKIX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HM3JIYYCHHUS SJIEKTPOMATHUTHBIX BOJH. B3ammHas opueHTanus
BekTOpoB E, B, V B anexTpomaruuTHO# BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpayKEHUE, PETOMIIEHHE,
noJsipuzanyist, audpakmus, narepdepernrs. CKOpOCTh AIEKTPOMArHUTHBIX BOJH.

[Ixana 3nmeKTpOMarHuTHBIX BOJH. [[prMeHeHne 311eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuune! paguoces3u u TeneBuaeHus. Paguonokanus.

DNeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHUYeCcKHE yCTPONWCTBA U MPAKTHUUECKOE NPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTBHI, YIIBTPAa3BYKOBasI
JMAarHOCTHKA B TEXHHUKE U MEAULIUHE, pajap, paAuoNprUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Lemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPaHEHHE TTOMIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kounebmtomeecst Tes10 Kak HCTOUHUK 3BYKA.

Habmonenne oTpaxeHns 1 IpeIoMICHAS MEXaHUIECKUX BOJTH.

Habnronenue narepdepeHium u tuppakiiid MEXaHUIECKUX BOJH.

3BYKOBOH pe30HaHC.

Habnronenue cBsi3u rpoMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U 4aCTOTOM KoJIeOaHUH.

UccnemoBanne CBOWCTB 3JEKTPOMArHUTHBIX  BOJH: OTPaXEHHE, IPEJIOMIICHHUE, MOJISPH3aIlHs,
ndpaxust, ”HTepepeHITHsL.



Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonnHeHOE pacnpocTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
ToueuHblld HICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaXKeHHUs1 cBeTa. [locTpoeHne H300pakeH i B TNIOCKOM 3€pKaie.

[Ipemomnenue cBera. 3aKOHBI MPENIOMIICHUSI CBeTa. AOCONIOTHBINA MoOKa3aTens mpenomieHus. [lomHoe
BHYTpEHHEE oTpakeHHe. IIpenenpHblil yro HoJHOro BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBeta. CloxkHBIN cocTas Oenoro csera. L{BeT.

Cobupatomme u paccewBaroImye JWH3BL. ToHKas nuH3a. POKYCHOE PAcCTOSHHE W ONTHYECKas CHIa
ToHKOW uH3EL. [locTpoenne n3o00paxennii B COOMPAIONINX U PacCEMBAIONINX JIMH3aX. DopMyIia TOHKOH JIMH3HI.
VYBenuueHue, JaBaeMoe JIUH30M.

[Ipenens! NpUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BommoBass omrmka. HWaTepdepenius cBera. KorepeHTHBIE HWCTOYHHUKH. YCIOBHS HAOMIOICHUS
MaKCUMYMOB 1 MUHIMYMOB B HHTep(EPEHIIMOHHOM KapTHHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHHKOB.

Hudpaknus ceera. Hudpaxuuonnas pemérka. YciaoBUe HAOMIOJACHUS TJaBHBIX MaKCHMyMOB HpH
MaJeHN MOHOXPOMAaTHYECKOTO CBeTa Ha NTU(PAKITUOHHYIO PEIIETKY.

[Monspuszanus ceera.

TexHnueckre yCTpOWCTBA M TpPAKTHUECKOE MPUMEHEHHWE: OYKH, Jiyna, (oToamnmnapaT, MPOCKIMOHHBINH
amnmapat, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAS OINTHKA, TU(PAKIINOHHAS PENIETKA, TIOISPOHI.

Lemoncmpayuu

[IpsamonuHeliHOe pacIpocTpaHeHNE, OTPasKEHHE U MpeoMiieHHe cBeTa. ONTHYECKUE TPUOOPEI.

[TonHoe BHyTpeHHee oTpaxkeHne. Mojenb CBETOBO/IA.

HccnenoBanne cBOWCTB M300pakeHUH B TMH3AX.

Monenu MUKpPOCKOIIa, TEIEeCKOoIa.

Habnronenune nunarepdepenm crera.

HaGmonenue mudpakiym ceta.

Habmonenune qucnepcun ceera.

[Tosmyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Nony4enue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGmonenue monspusanuu cBera.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne nmokazaTens MpeaoMIIeHHs CTEKIa.

HccnenoBanne cBOWCTB M300pakeHUH B IMH3AX.

Habmonenune mucnepcun ceera.

Pasnes 6. OcHOBBI clieHAJILHON TEOPHH OTHOCHUTEJIBHOCTH
I'panuiiel  NPUMEHUMOCTH — KJIACCHMYECKOM  MeXaHWKH.  llocTynarbl — ceuuanbHOH — TEOpHH
OTHOCHUTCJIILHOCTU: HWHBAPUAHTHOCTL MOAYJII CKOPOCTU CB€Ta B BaKyyMe€, IPUHOUII OTHOCHUTCIIBHOCTHU
OWHIITEHHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHH U COKPAILEHUE JUTHHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHIIBI.
CBsI3b MacChl C HEPTHEH U UMITYJIbCOM PETSITUBUCTCKOM YaCTHIIBI. DHEPTHS MOKOSI.

Paspea 7. KBanToBasi puzuka

Tema 1. Inemenmol K6aHMOBOI ONMUKU

®oronbl. ®opmyna [lnanka cBs3u 3HEprUU (OTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYIIHC POTOHA.

Otkpeitue u uccnegoBanue horoaddexra. Onpite A. I'. Ctonerosa. 3akoHsl poTodddexTa. YpaBHEHHE
Ouinmrerina s poroaddekra. «KpacHast rpanuiiay Gporodddexra.

Hasnenue ceera. OnpiTe! [1. H. JIeGenena.

XuMHYECKOE AEHCTBHE CBETA.

TexHuueckue ycTpoicTBa M MNPAaKTHYECKOE IPUMEHEHHE: (OTOAIEMEHT, (OTOAATUHK, COJHEYHAsS
OaTapest, CBETOAMOI.

Lemoncmpayuu

®oro3dexT Ha ycTaHOBKE ¢ MUHKOBOW TUIACTHHOM.

Hccnenopanne 3akoHOB BHeIIHEro GoToaddexra.

Ceeronnon.



Comnnedunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuio o -yactuu. [lnmanerapHas Moaenb aToMa.
[ocrynarer Bopa. Usnydyenue u mormomieHue (HOTOHOB MPH MEPEXOjAe aromMa C OJHOTO YPOBHSI SHEPrHU Ha
npyroii. Buner criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOAOPOA.

Bonnossie cBoiicTBa yacTull. BonHel e bpoitna. KopnyckyaspHO-BOIHOBOH Ayaau3M.

CIIoHTaHHOE U BBIHYKJIEHHOE U3IIy4EHUE.

TexHuueckue ycTpoiicTBa M NMPaKTUYECKOEe NMPUMEHEHUE: CIIEKTPaIbHbIM aHaIu3 (CHEKTPOCKOIN), J1asep,
KBaHTOBBIM KOMIIBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHEHUaTHIX CIIEKTPOB M3ITyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

HaGmonenne nuHeHyaToro crexTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JOKA3bIBAIOLINE CIOXKHOCTb CTpOEHUs siapa. OTKpBITHE PaguOaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHnio cocTtaBa paauoaKTHBHOTO u3iMydeHus. CBoiicTBa ambda-, Oera-, TaMMma-
H3JIyUCHHA. Bnusnune PAaAOAKTUBHOCTHU HA JKUBBIC OpraHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpona. Hykmonnas mozens sapa [eiizenOepra—lBanenko. 3apsna siapa.
MaccoBoe uncio aapa. 130Tonsl.

Anbda-pacmiag. DIeKTpOHHBIN U MO3UTPOHHEIN OeTa-pacnan. ['amMMa-u3nydenue. 3aKoH paJloaKTHBHOTO
pacnaza.

DHeprus CBSA3M HYKIOHOB B sipe. SnepHsie cuibl. Jledekt maccsl sapa.

SnepHble peakiuu. [lenenue u cuHTE3 AIep.

SAnepupiii  peaktop. TepmosinepHseiii cuHTe3. [IpoOneMbl W TEpPCEKTUBBI SACPHOH HSHEPTETHKH.
OKOJIOTHUYECKHE acTIEKThI SIIEPHOI SHEPTETHKH.

OnemeHTapHbIE YaCcTULBI. OTKPBITHE TO3UTPOHA.

MeTo/16l HAOJTIOJCHHS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbBIC B3aUMOJICHCTBUS. ENMHCTBO (hU3MUYECKOM KapTHUHBI MUpa.

TexHuueckne yCTPOHCTBA M TPAKTHYECKOE NPUMEHEHHE: I03MMETp, Kamepa BuibcoHa, simepHBIN
peakTop, aroMHast 6oMOa.

Lemoncmpayuu

CuéTunK HOHU3HUPYIOIINX YaCTHILI.

Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

UccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pasnes 8. Di1eMeHTHI ACTPOHOMUM M ACTPOPH3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuKiIanHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE aCTPOHOMUH.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKHe 3BE3/bI, IIIAHETHI, UX BUIUMOE JBIKEHHE.

ConHeuHas cucrema.

Connue. ConHedHas akTuBHOCTh. Mctounuk sHeprun ComHua W 3BE3A. 3BE3ABI, MX OCHOBHBIC
XapaKTEepUCTUKH. JnarpaMma «CHeKTpasbHBIA KIacC — CBETHMOCTB». 3BE3BI TIaBHOW MOCIENOBATEIHHOCTH.
3aBUCUMOCTB «Macca — CBETUMOCTbY» JUIs 3BE3] INIABHOM MOCIIEN0BAaTEIbHOCTH. BHyTpeHHEE cTpoeHHE 3BE3A.
CoBpeMeHHBIE MTPEICTABIEHUS O MPOUCXOKIEHUH U 3BONIONMK CONHIA U 3BE3]T. DTaIlbl )KU3HU 3BE3I.

Mneunsiit [Iyte — Hama I'anaktuka. [Tomokerne u nBmxenune Comana B [amakTuke. THITBI TaTaKTHK.
Pannoranaktuku u kBa3apel. UEpHbIE IBIPHI B iAPax rajJakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust Bonbiioro B3poiBa.
PenukroBoe uznyueHue.

Macmrabnas cTpyktypa BeenenHoit. MeraraiakTuka.

Hepeménnslie mpobiaeMbl acTpOHOMUHU.

Yuenuueckue nabnooenus



HaGnronenust HEBOOPY)KEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUIOKEHUH U1
OIIpElEeNICHUs TIOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJTyIIAPHS U SIPKHUE 3BE3BI.

Habnronenus B Teneckon Jlynsl, mnanet, Mneunoro [Tytu.

O0o0061aroee MOBTOPeHHE

Ponp pusnky 1 acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJIOTHMYECCKOH, COMMATLHOM M 3THYECKOH cdepax
JeSITENIbHOCTH YeNIOBEKa, pOJib U MeCTO ()M3UKU U aCTPOHOMHH B COBPEMEHHOH HAyYHOW KapTWHE MHUpA, POJb
(dbm3udeckoil Teopur B (GOPMHUPOBAHHMH IPEACTABICHHA O (U3MYCCKOW KapTHHE MHpPa, MECTO (HU3HIECKOMH
KapTHHBI MHUpa B 00IIEM PsAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUH O IPUPOJE.

MexnpeaMeTHbIe CBA3U

Uzyuenne kypca ¢usuku 06a30Boro ypoBHS B 11 Kiacce ocymiecTBISETCS ¢ YYETOM COAepKaTeIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHK{, OMOIOT MU, XMMUH, Feorpaduu 1 TEXHOIOTHH.

Mescnpeomemuule nousimust, CBSI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHUE, HAYYHBIH
¢axT, Tunoresa, pU3NUECKasi BEINUKMHA, 3aKOH, TEOPHS, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOZECb,
U3MEpEHHE.

Mamemamuka: pelIeHUEe CHCTEMbl YPAaBHEHHH, TPUTOHOMETpPHUYECKHE (QYHKLUHU: CHUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HA OCH KOOPAUHAT,
CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTAPHbIX (YHKUMH, NPU3HAKH I[OA0OUS TpPEyroJbHUKOB,
oTIpeieTIeHHe TUIOMIA TN IIOCKUX GUTYp U 00bEMa Tell.

bBuonoeus: snekrpuueckue siBICHUS B KUBOM HpUpOJE, KoyebaTelbHbIe IBIKEHHS B )KHBOH NpHUpOIE,
ONTUYECKUE SIBICHUS B )KMBOU IIPUPOJE, NEHCTBUE PAJUALIAN HA )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKOH PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

Teoepaghus: mMarHUTHBIC MOJNIOCA 3€MIIM, 3aJIeKH MAarHUTHBIX pyJ, POTOCHEMKA 3€MHOW MOBEPXHOCTH,
NpEeACKA3aHUE 3EMIICTPSICEHU.

Texnonozusa: TAHAM dIEKTpoONEpesayd, FeHepaTop NEPEMEHHOTO TOKA, IIEKTPOABUTATENb, HHAYKIIHOHHAS
nedb, panap, paauoNpuEMHHK, TENEeBH30p, aHTeHHa, TenedoH, CBY-meub, NpOeKIWOHHBIN amnmapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHas Oatapes.



IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOTO TIpenmeTa «Pu3nka» Ha YpOBHE CpeaHEro obmero odpazoBaHus (06a30BbIi
YPOBEHB) JOJKHO 00ECIIEUNUTh JOCTIKEHHE CICAYIONINX JINYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS ydeOHOro mnpeamera «®usnka» ODKHBI OTpPaKaTh
TOTOBHOCTB M CITIOCOOHOCTH 00YUarOIINXCsl PYyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, [O3UTHBHBIX  BHYTPEHHHMX  YOEXKICHHIA,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIeCTBa, pPaCIIUpEHHE >KU3HEHHOTO
ONbITa WU OMNbITa JESATEIPHOCTH B MPOLECCE pEealn3allid OCHOBHBIX HaIlpaBI€HUI BOCHUTATEIBHON
JesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3WIMHU OOYHYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IIECTBA;

NPUHATHE TPAAULMOHHBIX O0IEUETOBCUYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpecax TI'paKAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHOIN OpraHu3aliu;

YMEHHE B3aMMOJAEHCTBOBATh C COLMAIbHBIMUA WHCTUTYTaMU B COOTBETCTBUM C MX (YHKLUUSIMH U
Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IATPMOTUYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPHOTHU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCHUICKUX YUEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEJICHNS;

CIOCOOHOCTh OIIGHUBATh CHUTYalldl0 M IMPUHUMATh OCO3HAHHBIE pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI M IECHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4)3cTeTHYECKOr0 BOCTIMTAHUSA:

JCTETHMYECKOE OTHOIIEHHWE K MHUPY, BKIIOYasg OCTETHUKY HAy4YHOTO TBOPYECTBA, HPHUCYIIETO
¢bu3nuecKoil HayKe;

5)TpynoBoro BocnuTaHu:

UHTEpeC K pasinvHbiM cdepam npodeccHoHaTBHON NesTeNTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3MKON M TEeXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaylied mpodeccuu U pealn30BBIBATH
COOCTBEHHbIE JKU3HCHHBIE TIJIaHEI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0 W CaMOO0Opa30BaHHI0 B 00jacTh (U3MKH Ha
MPOTSHKEHUN BCEH JKU3HU;

6)3K0JI0rMYeCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYpbI, OCO3HaHHE  IJO00AJBHOTO  XapakTepa
9KOJIOTHYECKHX MPOo0IIeM;

IUTAaHWPOBAaHUE M OCYLIECTBIICHHE JCHCTBHM B OKpPY)KAIOLIEH Cpele Ha OCHOBE 3HAHUSA Ienei
YCTOHYHMBOTO Pa3BUTHA YETOBEUECTBA;

paciMpeHre OIbITa AESTEIHHOCTH SKOJIOTMYECKOW HAIpPaBICHHOCTH HAa OCHOBE HMEIOITUXCS
3HaHUH 10 QU3MKE;

7)lIeHHOCTH HAYYHOT 0 MO3HAHMA:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nUecKoi HayKu;

OCO3HAHME IICHHOCTHM HayYHOH JAeATEeNIbHOCTH, TOTOBHOCTh B IpoLecce H3yueHHs (Pu3nku
OCYILECTBIISITh IPOEKTHYIO U MCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



METAIPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTtesbHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA
Ba3oBble Jiornyeckue aeiicTBus:

CaMOCTOSITETHHO (hOPMYITUPOBAThH U aKTYaIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEETISATH ETH JIeATENIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX TOCTHKECHII,

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

paspabaThiBaTh IUIaH pEHIeHHS NPoOIeMBI ¢ YIETOM aHAIM3a MMEIOIIUXCS MaTepHAbHBIX WU
HeMaTepUaNbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LM, OLICHUBATH
PHCKH TIOCIEICTBUH ESTEIbHOCTH;

KOOPAMHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX pEaqbHOrO, BHPTYaIbHOTO U
KOMOWHHPOBaHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KpeaTUBHOE MBILIIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarTeIbCKue JeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MMOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIaJICTh HABBIKAMH Y4eOHO-UCCIICIOBATEIBCKOW U MPOEKTHOM JIEATEIILHOCTA B 00JIACTH (PU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWICKY METONOB pemIeHHUsS 3aqad (PH3NIecKoro
CoJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BJIaACTbL BUAAMU JCATCIBHOCTU 110 IMOJYYCHHUIO HOBOI'O 3HaHHA, €ro HWHTCPHPCTAlUU,
HpeO6pa3OBaHI/IIO U TIPUMCHCHHIO B PA3JIMYHBIX y‘-IeGHbIX CUTyallusaX, B TOM 4YHCJIC IPU CO3JaHHHU
y49e0HBIX POEKTOB B 00JIACTH (PU3UKU;

BBIABJATE NPUYUHHO-CJICACTBCHHBIC CBA3M W AKTyaJIM3HUPOBATH 3aJa4dy, BBIIBUTATb TUIIOTE3Y eé
peui€HusA, HAXOAWUTH ApPryMCHTBI JIA JOKAa3aTCJIbCTBa CBOHUX YTBep)KI[CHHfI, 3aaBaTb IMapaMETpbl U
KPUTEPUU PEIICHHUS;

aHAM3UPOBATH TONYYCHHBIC B XOJIE€ PEIICHHUS 3aJadd Pe3yibTaThl, KPUTHYECKH OICHUBATH HUX
JOCTOBCPHOCTL, IPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBUSX,

CTaBHTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7aull B 00pPa30BaTEIbLHOM AEATENILHOCTH, B TOM YHCIIE
TP U3YYEHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAI[HsIM, OLIEHUBATh MPHOOPETEHHBIN OTBIT;

YMETb NCPEHOCUTH 3HAHUS 10 (bI/ISI/IKe B IIPAKTUYCCKYTIO O6J'IaCTB KUBHCACATCIIBHOCTH,

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHEIE TTOIXO/IBI U PEIICHHUS,

CTaBUThb HpO6HeMBI 1 3a7a4, JOITYyCKAIOMUEC AJIbTCPHATUBHBIC PCUICHUA.

PaGora ¢ nundopmanueii:

BJIa/IETh HABBIKAMH TOJTy4YeHHS WH(POpMAnu (GU3MUECKOTO COAEpKAHHUA W3 UCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYHIECTBIATHL IIOUCK, aHAJIMN3, CUCTCMATHU3allUI0 W HUHTCPIIPETAINIO
WHQOPMAITUK Pa3TUYHBIX BUAOB 1 (DOPM MPEICTABICHUS;

OIIEHMBATh JIOCTOBEPHOCTh HH(OPMAIINH;

HCIIOJIb30BaTh CpPEACTBA I/IH(bOpMaIH/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PeICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3aJa4 C CO6HIO)IGHPI€M Tpe6OBaHI/H71
SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, TMTUEHBI, PecypcocOepeKeHus, IPAaBOBbIX M 3TUUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJEPXKAHMS B PazIM4YHbIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
MH(OPMAIUK U LIEJE€BOI ayTUTOPUH, BEIOMpasi ONTHMAIbHYIO (POpMY MPEACTABICHHUS U BU3YAJIN3ALIH.

KoMMyHMKaTHUBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUS:
OCYILIECTBIATH OOIIEHNE HA YpOKax (M3UKK U BO BHE-YPOUHOM JCATEILHOCTH;
pacro3HaBaTh NPEINOCHIIKH KOHQIMKTHBIX CUTYyalluil U CMST4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHMSI C UCIIOIB30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHANBHUYaIbHON pabOTHI;
BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJICKTUBA;



NPUHUMATH [IeJT COBMECTHOM JIeATEIbHOCTH, OPTaHN30BhIBATH M KOOPJAWHUPOBATH JICHCTBUS 110 €€
JOCTIDKEHHIO: COCTAaBJIATh IUIAH JEHCTBUM, pacnpefessTh pONM € Y46TOM MHEHUN YYaCTHHKOB,
00Ccy)aTh pe3yJbTaThl COBMECTHOMN pa0OThI;

OIICHMBATh KA4eCTBO CBOCTO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAHJIbI B OOLIMI pE3ylbTar IO
pa3pabOTaHHBIM KPHUTEPHSIM;

npejyiaraTh HOBBIE MPOCKTHI, OICHWBATh WAECW C TMO3WIWU HOBH3HBI, OPUTHHAILHOCTH,
MPAKTHUYECKOMN 3HAYNMOCTH;

OCYILIECTBIATh TO3UTHBHOE CTPATETHMYECKOE TOBEACHUE B PA3NIMYHBIX CUTYAIUSAX, MPOSBISTH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AelCTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO ~ OCYLIECTBIATh TIO3HABATEIbHYIO JEATEABHOCTH B 00JacTH (QHU3UKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PpEUICHUS] pAacuy€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHHS TPAaKTUYECKOW pabOTHI ¢ YIETOM WUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacIIpsTh PAaMKH YI€OHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH PUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO JSPYAWIAA B OO0NACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH I103HABATEJIBHOW pPE(IIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICITUTENFHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBaHUM;

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIllH, BEIOOPA BEPHOTO PEIICHHS,

YMETb OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHIKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YyIIbTATOB AE€ATEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPaBO JIPYTHX Ha OIINOKH.

B mpomiecce noCcTHKEHNS TMYHOCTHBIX PE3YJIHTaTOB OCBOSHHSI MPOTPAMMEI 110 (PU3UKE ISl YPOBHS
cpemHero ooOmero o0Opa3oBaHHs y OOYYAIONIMXCS COBEPIISHCTBYETCS SMOIMOHAIBHBIA HMHTEIUIEKT,
npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HaHMUsI, BKJFOUAIOIIEr0 CIIOCOOHOCTh MIOHMMATh CBOE AMOIMOHALHOE COCTOSIHUE, BHICTh
HaTpaBIIEHUs Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIILHOM chepbl, OBITH yBEpEeHHBIM B ce0e;

CaMOpETyJIMPOBaHMUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IMPHUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJIEHHE, CIIOCOOHOCTh aJaTHPOBATHCS K SMOIMOHAILHBIM U3MEHEHUSIM H MPOSBISTH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIVM, BKJIIOYAIOLIEW CTPEMIIEHHE K JOCTHMXKECHHIO LIETH M YCIEXY, ONTUMH3M,
WHUIIMATHBHOCTh, YMEHUE IEHCTBOBATH NCXOMAS U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKJIIOYAIOIMIEH clI0COOHOCTh MOHUMATh SYMOLMOHAIBHOE COCTOSIHHAE JIPYTUX, YUUTHIBATH
€ro MpH OCYLIECTBICHUH 0OLIEHHUS, CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIFHBIX HAaBBIKOB, BKITIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHHS C APYTUMH JIIOJIBMH,
3a00TUTHCS, IPOSIBIISITh UHTEPEC U Pa3peIiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDI
K xonmy oOyuenus B 10 kj1acce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:



JICMOHCTPHPOBATh Ha MPUMEpPaxX Pojb U MECTO (GU3UKKU B (POPMUPOBAHUH COBPEMEHHOM HAy4HOH
KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOH TEXHHWKH W TEXHOJOTHH, B MPAKTHUECKOW MEATCIHLHOCTH
JIIOJICH;

VYUTBHIBATh TPAHMIBI TPUMEHCHHSI W3YyYeHHBIX (U3MYCCKUX MOJECICH: MaTephalibHas TOYKa,
WHEpITHaTbHAS CHCTeMa OTCcUéTa, aOCONFOTHO TBEPAOE TENO, WIACATBHBIN Ta3, MOJEIN CTPOCHHUS Ta30B,
JKAIKOCTEH M TBEPIBIX TEII, TOUCTHBIA AICKTPHUSCKIN 3apsT TP pEIIeHNH GU3NYECKUX 3a7ad;

pacrno3HaBath (pU3MUYECKUE SABJICHUS (TIPOIECCHI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpUH CTPOCHHS BEIIeCTBa W JIIEKTPOJMHAMUKH: PaBHOMEpPHOE U
PaBHOYCKOpPEHHOE TPSMOJIMHEIHOE IBIKEHHE, CBOOOJHOE TaJeHUe TeN, IBIKEHHE IO OKPY)KHOCTH,
WHEpLUs, B3auMoeicTBue Ten, nupdysus, OpOYHOBCKOE JBIKEHHUE, CTPOCHUE KHUJIKOCTSH M TBEPIBIX
TEJ, W3MCHEHHE 00BEMa TeNl INpH HarpeBaHud (OXJIAKIACHWU), TCIUIOBOE PAaBHOBECHE, HCIApPCHUE,
KOHJCHCAITUS, TUIABJICHNE, KPUCTALTU3AINS, KUTICHNE, BIAKHOCTh BO3yXa, MOBBIIICHUE JABICHHUS ra3a
NP €r0 HarpeBaHWU B 3aKPBITOM COCYE, CBA3b MEXKIy MapaMeTpaMH COCTOSHMSI ra3a B M30IPOleccax,
JNEKTPU3ALUS TEll, B3AUMOJICHCTBHE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBIDKEHHUE, WCIIONB3Ys (DM3WYECKHEe BEIWYUHBI: KOOPAHWHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHWE, Macca Tena, CHila, WMITYyJIbC Tela, KWHETHYeCKas OJHeprus,
MOTCHIIMAIbHASL SHEPrUsi, MEXaHU4ecKas padoTa, MEXaHU4eCKass MOITHOCTh; MPU ONMUCAHUH MPABUIBHO
TPaKTOBAaTh (U3NYECKUI CMBICT HCIOIB3YEMBIX BEIMYWH, WX O0O3HAYECHUS W €IWHHIIBI, HAXOIWTH
(hOopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEIHUUHY C IPYTHMH BEIHINHAMI,

ONKCHIBATh M3yYCHHBIC TCIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIIONB3YS (DU3MYCCKUC
BCJIMUMHBL, JIABJICHUE Ta3a, TEMIIEpaTypa, CPEAHssI KHHETUYEeCKas SHEPTUs XaOTHUECKOTO JIBIIKCHHS
MOJIIEKYJI, CpEAHEKBaIpaTHYHasl CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSSI JHEPTHA, padoTa
ra3a, Ko3()(PUIMEHT MOJIE3HOTO JCHUCTBUS TEILUIOBOTO JBUraTelIs; MPH ONMHUCAHUW NPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICIT HCIOJB3YEMbBIX BEJIMYMH, WX OOO3HAYCHUS M CIUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIONINE MAHHYIO (PM3UUYECKYIO BETUYHHY C APYTUMHU BEIIMIHHAM;

OTHCHIBATh W3YYCHHBIE ODIIEKTPHUYECKHE CBOWCTBA BEIIECTBA W DIEKTPUUECKUE SIBIICHUS
(mpouiecchbl), WCTHONB3ysl (UIMUECKUE BEIMYUHBL: DICKTPUYECKUH 3apsa, JJIEKTPHUYECKOE TOJE,
HANPsHKEHHOCTh TOJIsI, MOTEHIMAJl, PAa3HOCTh ITOTCHI[MAJIOB; MPU OINWCAHUM IPABWILHO TPAaKTOBATh
(U3MYECKUII CMBICT HCIONB3YEMBIX BEJIMYWH, WX OOO3HAYEHWs ¥ EIUHHIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONIUE TAHHYIO (PU3UYESCKYIO BEJIUUHUHY C APYTUMH BEIMYMHAMU;

aHAJIM3UPOBATh (PU3NYCCKUE TPOIECCHI U SBJICHUS, UCIIONb3YS (DU3MUECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemMupHoro TsaroreHus, |, Il u 11l 3akonsr HetoToHA, 3aK0H COXpaHEHUsT MEXaHUYECKOM SHEPTHH,
3aKOH COXPAaHEHHWs WMITYJIbCa, MPHUHIUI CYHEpPIO3UIMH CWJI, MPUHIUI PaBHOMPABUS WHEPIIUATBHBIX
CUCTEM OTCYETa, MOJICKYJSIPHO-KUHETUYCCKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, a30BbIC 3aKOHBI, CBSI3b
cpenHell KHHeTUYEeCKOH SHEPTUU TEIUIOBOTO JBWKEHUS MOJIEKYJ ¢ aOCONOTHOM TeMIlepaTypoi, MmepBbIit
3aKOH TePMOJMHAMHUKH, 3aKOH COXPAHEHUS IEKTPUIECKOTo 3apsia, 3akoH KyioHa, mpu 3ToM pa3nnyarb
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCJIOBHS (TpaHMIIBI, 00acTH)
MIPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIC TPWHIUIBI JEHCTBUS MAaIlMH, TIPUOOPOB M TEXHUYECKUX YCTPOKCTB,
pa3iruaTh YCIOBUS UX 0€30MAaCHOTO UCIIOIL30BaHMSI B TOBCEIHEBHOM XKH3HHU;

BBITMIOJIHATh  9KCIIEPUMEHTHI 110 HCCIICAOBAHMIO (DU3WYECKMX SBJICHHUM M IPOIECCOB C
UCIIOJIBb30BaHUEM NPSMBIX M KOCBEHHBIX H3MEPEHUH, IpH 3TOM (OpMYyIUPOBaTH MpolieMy/3anady u
TUNOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO0 000PYI0BaHHUs, TPOBOJIUTh
OTBIT ¥ (HOPMYJIUPOBATH BHIBOJIbI;

OCYIIECTBIATH IMPSIMbIE U KOCBEHHBIC M3MEpPEHUS (PU3MUECKUX BEIUYHMH, TPU 3TOM BBIOMpATh
ONTUMANBHBIA CIIOCO0 W3MEPEHUS W HCIOJBb30BaTh W3BECTHBIE METOJIBl OICHKH IOTPEIIHOCTEH
WU3MEPEHUN;

MCCIIEIOBATh 3aBHCUMOCTH MEXKIy (DH3MUECKUMH BEIIMYMHAMU C MCIIOJIB30BAHUEM TPSMBIX
W3MEPEeHHIA, TPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTaThl OJYYCHHON 3aBUCUMOCTH
(U3MYECKUX BEIMYUH B BH/IE TaOIHII U TpadUKOB, JejaTh BHIBOJIBI 110 PE3yJIbTaTaM MCCIICI0BAHHMS;

co0JIr01aTh mpaBuiia 0e30MacHOro TPyAa IpU MPOBEACHHHM HCCICAOBAHUN B pamMKax y4eOHOIo
IKCIIEPUMEHTa, Yy4YEOHO-HCCIENOBATEIbCKOH HM  TPOSKTHOW JIEATEIBHOCTH C  HCIOJB30BAHUEM
WU3MEPUTEIHHBIX YCTPOMCTB U JIA0OPaTOPHOTO 00OPYAOBaHUS;

pemarh pacu€THBIC 3aJadd C SBHO 3aJaHHON (M3MUECKOW MOICIBI0, HWCIONL3YS (H3UYEeCKUe
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAIM3a YCJOBHS 3aJaud BHIOMpaTh (U3MUYCCKYIO MOJE/b, BBIACIATH



¢du3ndeckue BEMMUUHBI ¥ (HOPMYIIBI, HECOOXOAUMBIE IS €€ pPelIeHHs, TPOBOAUTH PACUETHI U OIICHUBATH
PEaNbHOCTD TOTYYEHHOTO 3HAUCHHS (PU3NIECKON BEITHINHBI;

pemaTb KauyeCTBEHHBIC 3a/a4d: BBICTPAaMBATh JIOTHYECKHM HEMPOTUBOPEUYHMBYIO LIEHOYKY
paccykaeHui ¢ onopoi Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NYECKUE SBICHHUS;

HCIIOIB30BaTh MPH PEUICHHH y4eOHBIX 3a1ad COBPEMEHHBbIC MH()OPMAIIMOHHBIC TEXHOJIOTHU JUIS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAlUN ¥ NPEICTABICHHS Y4eOHOH W HAyYHO-TIOIMYJISIPHON
WHQOpPMAaLUK, MOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOIyYaeMYIO
HH()OPMAITHIO;

IPUBOANTH NMPUMEPHI BKIaJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3sBUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKE B TMOBCEJHEBHOH >KU3HHM UIA OOecreueHHs
Oe3omacHOCTH TpW OOpalieHnd C NpUOOpaMHU M TEXHHYECKUMH YCTPOWCTBAMH, IS COXPaHEHUS
30POBBS M COONIOICHNST HOPM DKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH Cpeae;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYIIbI, PAIMOHANBHO paclpeieNiaTh OOS3aHHOCTH M IUIAHWPOBATH JEATEIBHOCTh B HECTaHAAPTHBIX
CHUTYaIHsIX, aJIeKBaTHO OIIEHUBATH BKJIAJ K&KIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOi
npoOIeMBl.

K koniy o0ydenus B 11 kiaacce nmpeaMeTHbIE pe3yiIbTaThl Ha 0230BOM YPOBHE JJOJDKHBI OTPaXKaTh
c(hopMHUPOBaHHOCTH y 00YUAIONITUXCS YMEHUH:

JEMOHCTPHPOBATh HAa MPHMEPAX POJIb U MECTO (PHU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAYYHOM
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJOTMH, B IPAKTUYECKOH JEATEIbHOCTH
JFOJIEH, IEIOCTHOCTh M €IMHCTBO (PU3NUECKOIl KapTUHBI MHPAa;

YUUTHIBATh TPaHUIBI TPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJAEJCH: TOUCUHBIH 3JEKTPUUCCKUI
3apsa, Jyd CBCTa, TOYCYHBIM HMCTOYHHK CBCTAa, AACpHad MOJACI/Ib aTOMa, HYKJIOHHasd MOJCJIb aTOMHOI'O
spa MpU peIeHuH (GU3HIECKUX 3a/1a4;

pacmo3HaBaTh (U3WYECKHe sBIEHUS (MPOIECCh) W OOBACHATHP WX Ha OCHOBE 3aKOHOB
9NEKTPOAMHAMHUKA W KBAaHTOBOM (M3MKU: OSJEKTpHUYECKas MPOBOAMMOCTh, TEIIOBOE, CBETOBOC,
XHUMHUYCCKOEC, MarHuTHOC I[eﬁCTBH;I TOKa, B3aHMOIleI7[CTBHe MAarauToOB, JJICKTpOMAarHuTHasd WHAYKIWA,
JeCTBHE MAarHUTHOTO TOJS Ha TIPOBOJHHMK C TOKOM M JBWKYIIMHCS 3apsill, 3JIEKTPOMarHUTHBIC
KoJieOaHusI H  BOJHBI, MPSIMOJIMHEHHOE pAaClpOCTpaHEHHWE CBETa, OTpaKEHUE, NpEIOMIICHHE,
uHTEepepeHnus, Tupakuys W TOJSIPH3aNUs CBETa, JUCIepcus cBera, (poTornexTpuueckuii ekt
(poTtoaddexr), cBeroBoe naBIeHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMma BOJOPOJA,
€CTECTBEHHAs M HCKYCCTBEHHAs! paIMOAKTHBHOCTB;

OIMUChIBATL MN3YUCHHBIC CBOMCTBA BCIIIECTBA (BJICKTpI/I‘IeCKI/Ie, MAarHvTHbIC, OITHYCCKHC,
ANEKTPHYECKYIO IPOBOIMMOCTD PAa3IMYHbIX CPEI) M AJICKTPOMAarHUTHBIC SBICHUS (IIPOLIECCHI), UCTIONb3YS
(u3uYecKue BeTMYMHBL: JIEKTPUUSCKUIN 3apsii, CHJIa TOKA, JICKTPUIECKOE HANPSDHKEHUE, SIEKTPUUECKOE
COIIPOTHBIICHHE, PAa3HOCTh TIOTCHIIUANIOB, SJIEKTPOBIKYIIAs CHIla, padoTa TOKA, HHAYKIUS MAarHUTHOTO
noJs, cuia Amrnepa, cuina JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHsl SJIEKTPUIECKOTO U MArHUTHOTO
HoJIed, Mepro M YacToTa KoJjeOaHWi B Koje0aTenbHOM KOHTYpE, 3apsi[ M CWiIa TOKa B Mpolecce
TapMOHHYECKHX AJIEKTPOMAarHUTHBIX KoJieOaHMid, (POKYCHOE pacCTOSHUE W ONTUYECKas CUJIA JIMH3bI, TIPH
OIMMMCaHWU IIPaBUJIBHO TPAKTOBATH q)HSI/I‘IeCKI/II\/’I CMBICJT HCIIOJIB3YEMBIX BCJIMYUH, HX o0o3HaYeHUs U
€AMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME JAaHHYIO (DHU3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMY;

OIMUCHhIBATL HM3YYCHHBIC KBAHTOBBLIC ABJICHUA WM NPOUECCHI, HCIIOJIb3Ys q)HSI/I‘IeCKI/Ie BCJIINYHHBI.
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTUS M UMITYJIbC (OTOHA, IEPUOA
NoJypacnaa, HEPrusl CBSI3H aTOMHBIX SIAE€pP, IPH ONHCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICIT
HCIIOJIb3YEMBIX BCJIMYWH, HUX OGO?:Ha‘IeHI/IS[ U CAWHUIILI, YKa3bIBATh q)OpMyJ'II)I, CBA3BIBAONIUE TaHHYIO
(1)I/I3I/IT-IGCKyIO BCJIIMYUHY C APYTUMHU BEJINYHNHAMU, BbIYHUCIIATh 3HAYCHUC (1)H3I/I‘I€CKOI>1 BCIINYHUHBI,

aHATM3UPOBATh (PHU3MUYECKHE MTPOLECCH U SBICHUS, UCIONB3Ys (PU3MUECKHE 3aKOHBI U IPUHLIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATENFHOTO ¥ MapalieIbHOIO COSIMHEHUsT TIPOBOJIHUKOB, 3aKOH J[Koyisi—
Jlenna, 3aKOH JIEKTPOMarHUTHON MHAYKIHUH, 3aKOH NPSIMOJIMHEHHOrO paclpoCTPaHEHUS! CBETA, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMICHHS CBETa, ypaBHeHHEe OJWHIITeWHa s (oTtorddekra, 3akoH
COXpAHEHHUs PHEPTHH, 3aKOH COXPAHEHUS! MMITYJIbCa, 3aKOH COXPAHEHHUS HJIEKTPUUECKOro 3apsiia, 3aKOH
COXpaHEHMsI MAacCOBOT'O YHMCIIa, MOCTYJIaThl bopa, 3aKOH paJMoakTHBHOTO pacmajna, Mpy 3TOM Pa3IndaTh



CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE M YCJIOBHS (IPaHUIBI, 00IACTH)
IPUMEHUMOCTH;

OTIpeJIeNIATh HANpaBJICHHWE BEKTOpa MHIAYKLUWH MAarHUTHOTO TOJII TPOBOJAHHUKA C TOKOM, CHIIBI
Awmmnepa u cunbl Jlopenna;

CTPOUTH U ONUCHIBATH N300paKEHHE, CO31aBAEMOE IIIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMOJIHATh JKCHEPUMEHTHl II0 HCCICNOBAHUIO (U3UYECKUX SBICHUH M IPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHMI: MpH 3ToM (opmynupoBaTh mpobiemy/3anady H
TUIIOTE3Y y4yeOHOro SKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MIPEIIOKEHHOTO 000pyI0BaHUS, IPOBOAUTh
OMBIT ¥ (POPMYIHPOBATEH BHIBOIHI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKMX BEJIMYMH, NPU STOM BBIOMPATH
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IOTPEHIHOCTEH
HW3MEPEHN;

UCCIIeIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEIUYMH C MCIOJNB30BAaHHEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHPOBATH PE3yNbTaThl MOJYYCHHOW 3aBHCUMOCTH (HUIMUECKUX
BEJIMYMH B BHUJIE TaOIUI U rpauKOB, A€TaTh BBIBOJBI II0 PE3yJIbTaTaM HCCICIOBAHMS;

cobmonars npasuia 0€30MacHOrO TpyJda HpPU MPOBEIEHUM HCCIIEAOBAaHUN B paMKax y4deOHOro
JKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOW W MPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pewmiath pacuy€THBIC 3aaud C SBHO 33aJaHHOM (PU3NYECKOM MOJENBIO, MCHOJB3YS (U3MUECKHUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHajK3a YCIOBUS 3ajJa4d BHIOMpaTh (PU3MYECKYI0 MOJEINb, BBIICISATDH
¢usnueckue BeMMYHHBI U (POpMyIBl, HEOOXOAUMBIE I €€ PEelICHHs, POBOAUTH PACYETHI U OLICHUBATh
PearbHOCTh NOJTY4YEHHOI0 3HaYeHUsT (GPU3NUCCKON BETUUUHBI;

pemarh KadyeCTBCHHBIC 3a/la4d: BBICTPAMBATh JIOTHUECKHM HEMPOTUBOPEUYHMBYIO ILIEMOYKY
paccyKaeHui ¢ Onopoi Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (YM3NUECKHUE SIBIICHUS;

UCIIOJIB30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(GOPMALMOHHBIE TEXHOJIOIHU VIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAlMH W TPEACTAaBICHUS Y4eOHOM U Hay4IHO-TIOMYJIIPHOM
WHQOPMAIUK, IMOMYYCHHOW W3 Pa3NWYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJy4acMYIO
UHQOPMAIHIO;

OOBSICHATh NPUHLMIIBI JI€HCTBUS MAIlMH, NPHOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3iuyarb
yCIOBHUS X 0€30MacHOT0 MCIOIB30BaHUS B TOBCEHEBHOW KU3HHU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO0 (U3MKE B TMOBCEJHEBHOHM >KU3HHM UId OoOecredeHHs
0e30macHOCTH TpH OOpallleHMH C NpuOopaMu W TEXHUYECKUMH YCTPOWCTBAMHM, JUII COXPaHEHHUS
3]10pOBbS U COONIOIEHHUS HOPM DKOJIOTMUYECKOT0 TMOBEICHHS B OKPYXAIoIEi cpere;

paboTaTh B Tpymile C BBHIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJEH, MJIaHUPOBaTh PadOTY
TpYIBI, PallMOHATIBHO paclpe/eNiiTh OOSA3aHHOCTH W IUIAHUPOBATh JCATENbHOCTh B HECTAaHJIAPTHBIX
CUTYyalusX, aJIeKBATHO OIICHUBATDH BKJIA/I KAXIOTO M3 YYaCTHUKOB TPYIIIBI B PELICHHE paccMaTpUBaEMON
MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpouabnsie IIpakrnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1.2JIEKTPOAUHAMHUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIC 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcHOBBI cIENMANIBHOM TeopUn 4 1 bubnnoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1
UICMEHTHI KBAHTOBOH ONTHIH 6 https://m.edso0.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka K 1 Hata o0pa3oBaTe/ibHbIE
n/n yp Bcero OHTP. PaKT. U3yUYEeHHUs P
padoThI padoThI pecypcbl
L Marmmrmios note Berop warmimmod myiou, T 1 BuGmorera LIOK
SR P AYIIUH: 06.09.2023  https://m.eds00.ru/ff0c9778
MarHUTHOW MHIYKIIUH
2 MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OmnbIT Dpcreaa. 1 bubnnorexa [HOK
B3anMoeiicTBrE TPOBOIHUKOB C TOKOM 08.09.2023 | https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO MOJIS 1 1 bubnnoreka [JOK
KaTYIIKUA C TOKOM» 13.09.2023  https://m.edsoo.ru/ff0c98fe
4 Coms Aumepa. Mabopuropman pabors lecneromme ) ) ubmiorera LIOK
N ba. DATOPHI P A 20.09.2023  https://m.edsoo.ru/ff0c9acO
JIICTBUS IOCTOSIHHOT'O MarHUTa Ha paMKy C TOKOM»
5 sapmwenmyto macnmty, Cuna Topernta, Patora c ) BuGmiorera 1K
P yio - perta. 22.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHast uHAyKuus. [loTok BekTopa
6 MarHuTHON uHAyKuu. DJ(C nHayknuu. 3akoH 1
. 27.09.2023
AJIEKTpOMarHuTHOM nHAyKIu Papanes
v JlaGopatopHas pabota «lccnenoBanue sBieHus 1 1 bubnuoreka [IOK
SJIEKTPOMArHUTHON MHYKITHN)) 29.09.2023  https://m.edsoo.ru/ffOcal50
B comommtystm, Seprin sarmTHOTo nomt Karyr ) Bubmiorera LIOK
RYKIHH, p Y 04.10.2023  https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
TexHu4eckne ycTpoiCTBa U UX IPUMEHEHHE:!
MOCTOSIHHBIE MarHUTBHI, JIEKTPOMArHUTHI,
9 1
AJIEKTPOJIBUTATEIb, YCKOPUTEITH DJIIEMEHTAPHBIX YaCTHIIL, 06.10.2023
WHIYKIMOHHAs NIeYb
10 O6o6maromuii ypok «MaraiuTHoe mose. 1 bubnmnoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS 11.10.2023  https://m.edsoo.ru/ffOcab82
11 KontponbHas pabora no Teme «MarHuTHoe moie. 1 1 bubmuoreka [IOK
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DJIeKTPOMAarHUTHAS HHIYKIIHS 13.10.2023 | https://m.edsoo.ru/ffOcad58
| oo e oG s B 10K
7P p ' 18.10.2023  https:/m.edsoo.ru/ff0caf06
[IpeBparenue sHepruu
JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH
13 neproJia MaJbIX KojeOaHii Tpy3a Ha HUTHU OT JIJTHHBI 20.10.2023
HUTH U MacChl Ipy3a»
Koneb6arenbupid kKoHTYp. CBOOOIHBIC
14 AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM bubnmoreka [JOK
KOJIcOaTEeIbHOM KOHTYpE. AHAIOTHS MEXKITY 25.10.2023  https://m.edsoo.ru/ffOcb820
MEXaHHYECKUMU U 3JICKTPOMArHUTHBIMU KOJICOAHHUSIMH
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS IHEPTUU B bubnunoreka [JOK
UJICAlIbHOM KOJIe0aTeIbHOM KOHTYpE 27.10.2023  https://m.edsoo.ru/ffOcb9c4
16 g}iiﬂcxtal;ﬁf{i?eehﬁei?}?;j::?:ﬁlpixgzﬂeeﬁg?{};iﬂ?eSOHch bubmorexa [TOK
YA ) ' 08.11.2023  https://m.edsoo.ru/ffOcbb86
BreIHyKIeHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUS
| R Comsmn epese ox B orea 10K
™ P ' yA 10.11.2023  https://m.edsoo.ru/ffOcbd34
JICWCTBYIOIIEE 3HAUCHHUE CHITBI TOKA U HANPSHKSHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebiieHne NMEKTPUUECKON YHEPTHH 15.11.2023
I — Bubmotera LIOK
b ’ patopa riep ’ 17.11.2023  https://m.edsoo.ru/ffOcc324
JUHUH 3JIeKTpornepead
DKOJIOrHYecKre pUCKH IIPU POU3BOJICTBE
20 anekTposHepruu. Kymprypa HCTIOB30BAHIS 99 11.2023
AIIEKTPOIHEPTHH B TOBCETHEBHOW KU3HU
py | Memeeme o veaoms e Busorea 0K
PHOA. P pacpoctp a ' 24.11.2023  https://m.edsoo.ru/ff0cca54
[ToriepevHbIe W MPOJIOJIEHBIC BOJTHBI
29 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa TOHa. bubnmuorexa [JOK
TemOp 3ByKa 29.11.2023  https://m.edsoo.ru/ffOcccOc
23 DNEeKTPOMarHUTHBIE BOJTHBI, UX CBOMCTBA H CKOPOCTb. bubnmnoreka [JOK
[IIkasa 3;1eKTPOMArHUTHBIX BOJIH 01.12.2023  https://m.edsoo.ru/ffOccfe0
24 [IpuHLHMIIBI paUOCBA3U U TeleBUACHUS. PazBuTue
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CpencTB CBsi3U. Paaumomnokanus

06.12.2023

25 KoHntponbhas padora «KonebaHust U BOJIHBDY bubmorexa [IOK
08.12.2023  https://m.edsoo.ru/ffOcc6f8
26 [IpssMonuHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJHOMN bubmumorexa [IOK
cpene. Toueunslii uicrouHuk cBera. JIyd cBera 13.12.2023  https://m.edsoo.ru/ffOcd350
27 OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. bubmuorexa [JOK
[MocTpoenue n300pakeHNH B TNIOCKOM 3epKajie 15.12.2023  https://m.edsoo.ru/ffOcd4e0
o8 [Ipenomiienue ceera. [loaHOE BHYTpEHHEE OTpaKEHUE. bubmumoreka [IOK
[TpenensHBIA yroI MOJHOTO BHYTPEHHETO OTPAXKCHHS 20.12.2023  https://m.edsoo.ru/ffOcd7f6
29 JlaGopaTtopHast pabota «M3mepenne nmokazarens bubnuorexa [JOK
PEIOMIIEHHUS CTEKIIa» 22.12.2023  https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Moctpoenue nzobpaxenwuii B munze. Gopmyna bubnnoreka [JOK
TOHKOM JINH3bI. YBEIUYCHUE JTUH3BI 27.12.2023  https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHast pabota «MccienoBanue CBOMCTB
M300paXeHH B TUH3AX) 29.12.2023
30 Hucnepcus cBeta. CnoxkHblit coctaB 6enoro cera. L[ser.
JlabopaTtopHast pabora «HabnrogeHue aucnepcun CBeTay 10.01.2024
33 Wurepdepennus creta. Judpaxnus ceera. bubnnorexka [JOK
JudpakimonHas pemeérka 12.01.2024  https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJIH. [lomspu3sanus ceera BH6H_HOTeKa LIOK
17.01.2024  https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPHI U YCTPONUCTBA U YCIOBUS X
0€30MacHOro NPUMEHEHUs 19.01.2024
36 ['paHuIBI MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. bubnuoteka [JOK
[TocTynaTsl cienualbHOW TEOPUHU OTHOCUTEIBHOCTH 24.01.2024  https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE bubnmoreka [JOK
BPEMEHHU M COKPAIIICHUE JUTUHBI 26.01.2024  https://m.edsoo.ru/ffOcfa42
38 DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YacTullbl. CBA3b bubnmuorexa [JOK
Macchl ¢ JHEPTUEH U UMITYJILCOM. DHEPrusl MOKOs 31.01.2024  https://m.edsoo.ru/ffOcfc68
39 KonTponbnas pabota «Ontuka. OCHOBHI ClieUaIbHON bubnnorexka [JOK
TEOPUU OTHOCHUTEITLHOCTH 02.02.2024  https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna [Inanka. Heprus U UMITyabC GpOTOHA 07.02.2024 ﬁggg:l;l/?re?si?rﬁlfmc fol16
41 OTtkpeiTHe U uccienoBanue Goroaddexra. OnwiTor A. T bubmuorexa [JOK
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CroneroBa 09.02.2024  https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddekra. YpaBHeHUE DUHIITCHHA TS bubnuorexa [JOK
doroaddekra. «Kpacnas rpanuna» porodddexra 14.02.2024  https://m.edsoo.ru/ff0d015e
43 Hasnenune ceera. OnbitTe [1. H. Jlebenera. Xummuueckoe bubmmoreka [JOK
JICUCTBUE CBETA 16.02.2024  https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOUCTBA M MTPAKTHYECKOE TIPUMEHEHUE:
44 doTorsieMeHT, POTONATUHK, COTHEUHAs OaTapes, 21.02.2024
CBETOMO]
45 Pemenne 3amau no reMe «JI€MEHTEHI KBAHTOBOK OIITUKI)) bubmoreka LOK
28.02.2024  https://m.edsoo.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa no bubnunoreka [JOK
paccesinuio a-yactuil. [IanerapHas Mojeab aromMa 01.03.2024  https://m.edsoo.ru/ff0d091a
bubnuorexa [JOK
47 Hocrynarsi bopa 06.03.2024 https://m.edsg).ru/fdeOafa
48 W3nydenue u noromieHue GOTOHOB MpH MEPEXoe aToMa bubnunoreka [JOK
C OJIHOT'O YPOBHS SHEPTHH Ha JAPYroil. Busl ClIeKTpoB 09.03.2024  https://m.edsoo.ru/ff0dOafa
o | Eommomes crorm o B e B, B 10K
‘ 13.03.2024  https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE M3TYICHHE
50 OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa mo bubnuotexa [JOK
OTIPEJICTICHUIO COCTaBa PaJIUOAKTHBHOTO U3ITYUCHHS 15.03.2024  https://m.edsoo.ru/ff0d0fd2
CaoricTBa anbda-, 0era-, raMMa-u3rydeHus. Bousiaue
51
PaAOAKTUBHOCTH HA KMBbIE OPTaHU3MBbI 20.03.2024
S paciun, Saektpormt oo Gera-pacha Bafmorexa [1OK
: ' 22.03.2024  https://m.edsoo.ru/ff0d1162
l'amma-usnyuenue
o | oo pstonr s s T e B 10K
‘ > ’ 03.04.2024  https://m.edsoo.ru/ff0d1356
HKOJIOTMUYECKUE aCTIEKThI SIIEPHOU YPHEPTETUKH
DnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
o | Moo mmosemns s e e B 10K
= . 05.04.2024  https://m.edsoo.ru/ff0d0e38
B3aMMOJICHCTBHS. EMUHCTBO (hM3MUeCKON KapTHHBI
MUPa»
55 Bun 3Bé3nnoro HeGa. Co3Be3aus, ipKue 3BE3bI,
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IJIAaHETHI, UX BUAUMOC IBUKCHUC. ComHeuHas cucremMa

10.04.2024

Counniie. ConHeyHas akTUBHOCTh. VICTOYHUK YHEPTUn

>0 ConHua u 38€31 . 12.04.2024
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TJITABHOU
57 1I0CJIE10BATENbHOCTU. BHYTpeHHEee cTpoeHHe 3BE3 . 1
CoBpeMeHHbIE TPEICTABICHHS O IPOUCXOKIACHUH U 17.04.2024
sBostrorny CoJIHIA U 3BE3T
Mineunbid [lyte — Hama ["anaktuka. [lonoxenue u
BIYKEHU Hua B ['amakTuke. ["amaktuku. YepHbl 1
> iLIpBIeB ﬂi{pcaiﬂraLJIIZKTHiﬂa o P 19.04.2024
59 Bcenennas. Pa3zoeranue ranaktuk. Teopus bombmioro 1
B3pbIBa. PenukToBoe u3nyuenue. MeraranakTuka 24.04.2024
60 Hepemennsie mpo0eMbl aCTpPOHOMHUHT 1 26.04.2024
61 KonTponpHast pabota «21eMeHTH aCTPOHOMHH U 1
acTpou3uKM» 03.05.2024
O6o6maromuii ypok. Ponb ¢pusuku u acTpoHOMUU B
62 SKOHOMHYECKOM, TEXHOJIOTHUECKOH, COI[HAILHON U 1
ITHUYECKON cepax AesITeTbHOCTH YelloBeKa 08.05.2024
Ob6o6maromuit ypok. Ponb u mecro pusuxu n
63 ACTPOHOMHHU B COBPEMEHHON HAay4YHOH KapTHHE MUpa 1 10.05.2024
O6o06matomuii ypok. Pons ¢uzudeckoit Teopuu B
64 ﬁl(/)lgl;/ﬂ/lpOBaHI/H/I NpeJCTaBIeHUN 0 (PU3NYECKON KapTUHE 1 15.05.2024
O6o6maromuit ypok. Mecto ¢puszndeckoit KapTUHBI MUpa
65 B 00LIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
HpeﬂHSTaBJIiCEZﬁ 0 I'II)pI/IPOILC & 17.05.2024
66 PesepBHbIit ypok. MarautHoe noje. DJIeKTpOMarHUuTHas 1
WHIYKITHS 22.05.2024
67 PesepBHbIil ypok. OnTuka. OCHOBBI CIENUAIBHON TEOPUU 1
OTHOCUTEJIBHOCTH 24.05.2024
68 Pesepuslit ypok. KBantoBas gusuka. DeMeHThI 1 bub6nuorexa [IOK
ACTPOHOMHH U aCTPO(YU3UKH 29.05.2024  https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
» Gusuka, 11 kmace/ Msikumes .41, [lerpoBa M. A., Yronsaukos O.C. u apyrue,
OO611ecTBO C OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3maTenscTBO «IIpocBeiieHme»

METOAUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA
®duzuka. YMK s cpenneit mkosnsl 10-11 knacest (OI'OC): meTonuueckoe

nocooue AJig yIuTens

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru/






