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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o ¢usmke 6a30BOr0 YpOBHS Ha YPOBHE CpeAHETO 001Iero o0pa3zoBaHus papadoTaHa
Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeiabHOM
nporpammsl, npeactasieHHbIXx B PI'OC COO, a takxke ¢ yuétoM (enepanbHoil paboyeil mporpammsl
BOCIIUTaHUS M KOHLENIMM IIpernojaBaHusi ydeObHoro mnpeamera «®Pusumka» B 00pa3oBaTeNbHBIX
opranuzanusix Poccuiickoit deneparuu, peaau3yomnux OCHOBHbBIE 00pa30BaTelIbHBIEC TPOTPAMMBI.

Conepxanue mnporpaMMbl N0 (HU3UKE HANpPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTUHBI Mupa obyyatomuxcs 10—11 knaccoB npu o0yueHun ux usmke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOrO noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusmM DPI'OC
COO Kk nnaHUpyeMbIM JMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBbIM pe3yjbTaTaM OOy4YeHHs, a
TaKXKe YYUTHIBACT HEOOXOIUMOCTh pEaU3alMd MEXKIPEIMETHBIX CBA3eH (U3UKU C €CTECTBEHHO-
HAayYHBIMH YYE€OHBIMHU TIpeJMeTaMH. B HeH OIpenenstoTcss OCHOBHBIC €M HW3y4eHUs (U3MKH Ha
YPOBHE cpeiHero oomero oOpa3oBaHUs, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHUS Kypca (U3UKU:
JTUYHOCTHBIE, METANIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpOBHE).

IIporpamma o (pu3MKe BKIIOYAET:

TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (HU3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
IPEIMETHBIE PE3YNIbTaThI M0 T0/1aM O0YUYEeHHUS;
coJiepkaHue yaeOHoro npeamera « Pu3uKay 1o rojgaM 00ydeHHUS.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX HPUPOIBI, BBHICTYNAs B KadyecTBe Yy4eOHOro
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHMH 00 OKpy’KarolleM MHUpe.
[konpHBIA Kypc (PU3MKH — CHCTEMOOOpa3yIOIUil sl €CTeCTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
IIOCKOJIBKY (PM3MUYECKUE 3aKOHBI JIe)KAT B OCHOBE IIPOLECCOB U SIBJICHUM, H3y4aeMbIX XUMHEH,
Ouosorueit, ¢usznueckoil reorpadueil u acrpoHomueil. Vcnoiab3oBaHWe M AKTUBHOE NPUMEHEHHE
(bU3MYEeCKUX 3HAHUN OmNpenesieT XapaKTep M pPa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, NOJYYCHHS HOBBIX MAaTEpUAIOB C 3aJaHHBIMHU
CBOWCTBaMM U JApyrux. M3ydeHue (uU3MKH BHOCUT OCHOBHOM BKJIaJ B (hOpMUpPOBaHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs, B (OpPMUPOBAHME YMEHHUIH NPUMEHATh HAyYHBIH METOJ]
MIO3HAHUS NPU BBIIOJHEHUN UMU YUEOHBIX MCCIIEIOBAHUM.

B ocHOBy kypca (u3uku I ypOBHS CpeAHEro oO0mero oOpa3oBaHHs TOJOXKEH Pl UACH,
KOTOPbIE MO’KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBMM C HEH Kypc SBIISIETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepual M3 BCEX pa3lesioB (M3UKH, BKJIIOYAET KaK BOIPOCHI KJIACCUYECKOH, Tak M
COBPEMEHHON (PU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBMM € HEW Marepuan Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnueckux Teopuil. Benymm B Kypce sBiisieTcsi (GOPMUpPOBAHHME MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanysi mpeamnosiaraeT MCIOJb30BaHUE T'yMaHHTapHOTO
noTeHnuansa (PU3NYECKO HAayKH, OCMBICIIEHHE CBA3M DPa3BUTHUA (U3UMKU C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMH MPOOIIeMaMH.

Hoesn npuknaonou nanpasnennocmu. Kypc (u3Mku mnpennosaraer 3HAKOMCTBO C IIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUHN N3YYEHHBIX TEOPHH 1 3aKOHOB.

Hoes  sronocuzayuu peanusyeTcst  TOCPEACTBOM  BBEACHUS  DIIEMEHTOB  COJEpIKaHU,
MOCBALIEHHBIX YKOJOTMUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U
TEXHOJIOTHH, a Takke 00CYXAeHUs MpoOIeM parMoOHAIBLHOTO MPUPOAONOIB30BAHUS U IKOJIOTHYECKON
0€30MacHOCTH.

CrepXHEBBIMH dIIEMEHTaMH Kypca (pU3MKH Ha ypOBHE CpeHEro o0IIero oOpa3oBaHUs SIBIISIOTCS
¢usnueckue teopun (GpopMupoBaHHE MPEACTaBIEHUI O CTPYKType MOCTpOeHHs (GU3NUECKOi Teopuu,
ponu (yHOAMEHTANbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSX O NPUPOAE,
rpaHuLaX MPUMEHUMOCTH TEOPHH, AJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U IPOLIECCOB).



CuHcTeMHO-IEATEIbHOCTHBIN TMOAX0J B Kypce (U3MKM pealu3yeTcsl NpPeXIe BCero 3a Cuér
OpraHU3aIM SKCIIEPUMEHTAILHON esITeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca pU3UKH
— 3TO HCIMOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOpAaTOPHBIX
paboT, KOTOphle B IporpaMMe no ¢pu3uke 00beJUHEHBI B OOIMIMN CIUCOK YYEHHYECKUX MPAKTHUYECKUX
paboT. Brigenenre B yka3aHHOM MepevHe Jab0paToOpHbIX paboT, MPOBOJUMBIX JJIsi KOHTPOJIS U OLICHKH,
OCYILECTBISETCS YYaCTHUKaMU 00pa30BaTEJILHOTO MPOLEcca UCXOIs U3 0COOEHHOCTEH MIaHUPOBAHUS
1 ocHamleHus kaOuHeta Qusuku. Ilpu 3TOM obecrneunBaercs OBJaJIEHHE OOYYAarOIIMMUCA YMEHUSIMHU
IIPOBOJIUTH KOCBEHHbIE U3MEPEHUsI, UCCIEI0BaHUS 3aBUCUMOCTEH (PM3UUECKUX BEJIUYHH M MOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHME yneiseTCs PELICHUIO pacu€THBIX M KauecTBEHHBIX 3ajad. Ilpu stom s
pacuéTHBIX 3aJa4y I[PUOPUTETOM SBISAIOTCS 3aJaYyd C SBHO 3aJaHHOM (DU3MUYECKOH MOJeblo,
MIO3BOJIAIOILNE TPUMEHSTh U3yUEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI'O pasjiena Kypca, Tak u
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS
Ha O00bsSCHEHHE NMPOTEKaHUs (PU3NUECKUX SIBICHUHM U MPOLECCOB B OKPY)KAOLIECH >KU3HU, TpeOyroline
BbIOOpa (pU3NUECKON MOJIEH ISl CUTyallMH TPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu OI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIEYEHHUIO
ydaeOHOro mporecca 0a30BbIA YpOBEHb Kypca (PM3WKM Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS
JOJDKEH U3y4yaTbCs B YCIOBHUAX NPEAMETHOro KabuHeTa (U3UKU WIM B YCIOBUSAX MHTEIPUPOBAHHOIO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT0 LuKIa. B kabuHeTte Gu3MKU JOMKHO ObITH HEOOX0IUMOE
nabopaTopHOoe O0OpYZOBaHUE JJISI BBIMOJHEHUS yKa3aHHbIX B MpOrpaMMe Mo (HU3UKE YYCHHUYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPAaLlMOHHOE 000pYyI0BaHUE.

JleMoHCTpalMOHHOE 000pynoBaHHEe (POPMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MHHHUMAJIBHOM
JOCTaTOYHOCTU U 00€CHeunBaeT NOCTAaHOBKY IEPEUYMCICHHBIX B IPOrpaMMe MO (PU3MKE KIIIOUEBBIX
JIEMOHCTpAlMi JJIsl  MCCIEOBAHUS HM3Y4YaeMBbIX SIBJICHHH M TPOLECCOB, HMIMPHUECKUX U
(GyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlaGopaTtopHoe 000pynOBaHME Ui YYECHHUYECKUX MPAKTUYECKHX paboT (opMHpyeTcss B BUJE
TEMaTUYECKMX KOMIUIEKTOB U 00ECIEeUMBAETCs B Pacy€Tre OJJHOrO KOMIUIEKTa Ha JIBYX OOydaroIuxcs.
TemaTuueckre KOMILIEKTHI 1a00paTOPHOTO 000PYAOBAHUS IOJKHBI OBITH IIOCTPOEHBI HA KOMIIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIIBHBIX CUCTEM
B BUJIE IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TEJISIMU U3Y4YeHUST (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE UHTEPECA U CTPEMIICHHUS 0OYUYAIOIIMXCS K HAYYHOMY M3YUYCHHUIO IPUPOJIbL, PA3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE IPEJACTABICHUI O HAYYHOM METOJE MO3HAHHS M (HPOPMUPOBAHHME HMCCIIEIOBATEIHCKOTO

OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSAM;

e (opMupoBaHHE HAyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yueHHs OCHOB CTPOEHHUS MaTepuu U

(dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHI OOBACHATH SBJICHUS C MCIIONB30BaHHEM (PU3MUECKUX 3HAHUN U HAYUHBIX

JI0Ka3aTeJIbCTB;

e (opMupoBaHHE TMpEICTaBICHUH O ponu (U3MKH JUIS pa3BUTUS JAPYTHUX ECTECTBEHHBIX HaYK,

TE€XHUKHU U TEXHOJIOTUH.

JlocTrkeHHne ITHX 1ieed 00ecreunBaeTCsl pelIeHHeM CIIEeIyIOIIMX 3a7ad B MIPOLiecce U3yUeHus Kypca

(M3UKY HAa YPOBHE CPEHETO 00IIEro 00pa3oBaHuUs:

e IPUOOpPETEHHE CUCTEMBbl 3HAHUH 00 OOMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKJIIOYass MEXaHUKY, MOJEKYSPHYIO (DU3MKY, 3JEKTPOJUHAMHKY, KBAaHTOBYIO (PM3HKY M 3JIEMEHTHI

acTpo(H3uKH;

e (opMupoBaHHE YMEHHI MPUMEHATh TEOPETUUECKHUE 3HAHUS [T OOBICHEHHS (PU3UUECKUX SBICHUIN

B IIPUPOAE U JUIs IPUHATHUS NPAKTUUECKUX PELICHUH B IOBCEHEBHOM KU3HM;

e OCBOGHHE CIOCOOOB PEUICHHUsI Pa3IMYHBIX 3aj[ad C SIBHO 3aJlaHHON (PU3MUYECKO MOJeInblo, 3a/1ad,

MOJPa3yMEBAIOIUX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJEINH, aJIeKBATHON YCIIOBHAM 3aJ1auH;
NOHMMaHHe (PU3MYECKUX OCHOB W TMPHUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H

TEXHOJIOTUYECKUX MTPOLECCOB, X BIUSHHS HA OKPYXKAIOILYIO CPeNy;



OBJIAJICHHNEC METOJaMH  CaMOCTOSITCIILHOTO  IUTAHWPOBAHWSI M TPOBEIACHUS  (DU3HUYECKUX
HKCIICPUMEHTOB, aHAJIN3a U UHTEpIpeTalii HH)OPMAIUK, ONPeIe/ICHHs JOCTOBEPHOCTH MOJIYUEHHOTO
pe3yibTara;

CO3JaHME YCIIOBHM JUIS  Pa3BUTHS YMCHHH IPOEKTHO-UCCIEIOBATEIbCKOW, TBOPUYECKOM
JCSATSILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil ypOBEHB) Ha YPOBHE CpPEIHEro o0IIero 00pa3oBaHUsI OTBOAUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJENIO).
[Ipennaraemplii B mporpamMMe 1o (U3HMKE IMepeueHb Ta00paTOPHBIX M MPAKTUYECKHX padoT
SIBJIICTCS PEKOMCHJIOBAHHBIM, YYHUTENb JCJIAeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX PabOT M OIBITOB C
y4€TOM MHIUBUAYATBHBIX 0COOCHHOCTEN 00yJarOIIUXCsl.
COAEPXAHUE OBYUYEHUS

10 KIIACC

Paznen 1. ®usznka u MeTObI HAYYHOI0 O3HAHMS

®uszuka — Hayka o mnpupoae. Haydnbie MeToabl MMO3HAHMS OKpyXkaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue GU3NYECKUX SBIEHUN U mpoieccoB. Haydnbsle runote3sl. uzndyeckue 3aKOHbI U
Teopur. ["paHUIIBl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponb u mecto pusuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI MUPA, B MIPAKTHYECKON
NEeITENbHOCTH JIIOJIEN.

Jlemoncmpayuu

AHanoroBblie U ITUGPOBBIC U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBuxkeHue. OTHOCHTEIBHOCTh MEXaHW4eCKOro ABmxkeHusa. Cucrema OTCYETA.
Tpaexropus.

[lepememienue, CKOpOCTh (CpemHsii CKOpPOCTb, MIHOBEHHass CKOPOCTb) U  YCKOpEHHE
MaTepUaIbHOW TOYKHM, MX IPOEKLUUU HAa OCU CHUCTEMBl KoopauHar. CIIO)KEHHME INEpEeMEIICHUN U
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSAMOJMHENHHOE JBWXEeHHE. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBobOoaHOe najzienne. Y CKopeHrne CBOOOHOTO NaICHUS.

KpuBonuneiinoe nBmxeHue. JIBUKeHNE MaTEpUaIbHOW TOYKH 1O OKPYKHOCTH C TTOCTOSIHHOM IO
MOJIyJII0 CKOPOCTBbIO. YTJIOBas CKOPOCThb, JMHEHHass cKopocTh. Ilepuox u yactoTa oOpamieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuuyeckue ycTpolcTBa M IPAKTUUYECKOE IPUMEHEHME: CIMJIOMETP, ABM)KEHHUE CHapsIOB,
LIEMTHbIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIMS KWHEMATHYECKUX XapaAKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanne ABMKEHUN C UCIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TaneHnne Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpoIIeHHOT0 MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOJHOTO MaJCHMSL.

Hamnpagsnenne ckopocTH pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IyTSIMH, MPOMIEHHBIMM TEJIOM 3a IOCIEI0BaTENIbHbIE
paBHbIE ITPOMEKYTKH BPEMEHHM MPU PABHOYCKOPEHHOM JIBM)KEHHHM C HAYaJbHOM CKOPOCTHIO, PaBHOU
HYJIIO.

N3yueHne nBUKEHNS IApUKa B BI3KOU KUIKOCTH.

W3yuenne nBMKeHUs Teja, OpPOIICHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuaiun orHocutTenbHOcTH ['anmunes. IlepBeii 3akoH Herotona. MHepuumanbHble CUCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cwil. Bropoi 3akoH HproToHa U1 MaTepuanbHON
Touku. Tpernii 3akoH HprOTOHA [UIs1 MaTepUAIIBHBIX TOYEK.

3akoH BceMupHoro Tarorenus. Cuna tsoxectd. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuina
TPeHMsI CKOJIbKeHUs U cuja TpeHus nokos. Kosdduument tpenus. Cuna CONpPOTUBICHHUS MPU
JBIDKEHUU Tella B )KUIKOCTH UJIU Tase.

[ToctynaTenbHoe U BpalaTeabHOE ABUKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT Cuibl OTHOCHUTEIIBHO OCH BpalleHus. [1neqo cumbl. Y cnoBus paBHOBeCUs TBEPAOTO TEIA.

TexHuueckue yCTpOWCTBA W INPAKTUYECKOE IIPUMEHEHHE: NONIUWIIHUKH, JBUKEHUE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue unepuuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

Wsmepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JiehopMaluu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NIAJCHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYCHHSI U CKOJIbKCHUS.

YcnoBus paBHOBecus TBEPAOro Tesia. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3zyuenne nBmxeHus: Opycka o HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHHE U PE3MHOBOM 0Opasle,
oT ux aedopMaIuu.

HccenenoBanue ycnoBhil paBHOBECHS TBEPAOIO TeJIA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akonbvl COXpaHeHUus 6 MexaHuKe

Hmnynbc MaTepualbHOM TOYKM (Te€da), CUCTEMbl MaTepHalbHBIX TOueK. Mmmynbc cuibsl u
M3MEHEHHUE UMITYJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6ora cunbl. MOITHOCTB CHJTBI.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTHH.

[lorenuuanbHast sHeprus. lloTeHuuanbHas SHeEprust ynpyro Ae(GOpMHUPOBAHHOW IPYKHHBI.
[TorennmanbHas SHEPrus Teja BOIU3U MOBEPXHOCTH 3EMIIH.

[lorennuanbHble M HeNOTeHUMalbHble CHibl. CBs3b pabOThl HEMOTEHLUUAIBHBIX CHI C
MU3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKkue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHME: BOJOMET, KONEpP, IPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPaHEHHsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon nmoTeHUMATBHON PHEPTUM B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCoIOTHO HEYNIPYTOro yJapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ M3MEHEHMEM MEXaHMYECKOH SHepruu Tejaa Ha IpuMepe
paCTsKEHUs PE3UHOBOIO JKIyTa.

Paspnen 3. MosekyasipHast GU3MKa ¥ TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopuu



OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HUX ONBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBmxenue. JAuddysus. Xapakrep NBMKEHUS M B3aMMOJICHCTBHS YacTHUIl BEIIECTBA.
Monenu cTpoeHus ra3oB, KHUAKOCTEN U TBEPABIX TeJ U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX
Mozeneid. Macca u pazmepsl mosekyn. KonnuectBo Bemectsa. [loctostnaas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ nuzmepenue. lllkana remneparyp Llenscus.

Mopnens wuneanpHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUU
ueanbHOro raza. AOCOJIOTHas TemIrepaTypa Kak Mepa CpelHell KMHETHYECKOW IHEpruH TEIrIOBOIO
nBYKeHMs dacTtull rasza. lllkama temnepatyp KenbBuna. I'azoBble 3akoHbl. YpaBHeHue MenneneeBa—
Kinaneiipona. 3akon J[lampToHa. M3omporeccsl B HACaIBbHOM Ta3e C IOCTOSHHBIM KOJWMYECTBOM
BemiecTBa. ['paduueckoe npeacTaBieHe H30IPOLIECCOB: H30TEpMa, H30X0pa, U300apa.

TexHuueckue ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJIEKYJI OpraHMYeCKUX
COCIIMHECHUM.

OnpIThl 10 AU Py3un KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JIBUKEHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOICHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€AJIBbHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEXy IApaMETPaMU COCTOSIHUS Pa3peKEHHOI0 Iasa.

Tema 2. Ocnoevl mepmoounamuku

Tepmoaunamuueckas cucreMa. BHyTpeHHss SHEPrHsl TEPMOJANHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ uzmenenus. KonnuectBo Temnotsl U paboTa. BHyTpeHH:s SHEprusl 0IHOATOMHOTO UI€aJIbHOTO rasa.
Bunel Temnonepenaun: TEIJIONPOBOJHOCTb, KOHBEKIMS, H3Iy4eHHE. YJelbHas TEIIOEMKOCTD
BelecTBa. KoauyecTBo TEIOTHI P TEIUIoNepeaaye.

[lonarue 06 ammabatHOM mpouecce. [lepBblii 3akoH TepMoaMHAMUKHU. [IpuMeHeHHe mepBoOro
3aKOHa TePMOJAMHAMHUKH K H3ompoleccaM. ['paduueckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuKku. HeoOpatuMocTh MpoLeccoB B IpUpoe.

TennoBele MamuHbL. [IpuHIUIBI AEWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHusi 3HEpruud B
TerIoBbIX MammHax. Koadduiuent monesnoro aeucTBus TeruioBoid Mammubl. Lukn Kapno u ero
KO3()PUITMEHT TOJIE3HOTO NEUCTBHS. DKOJOTUUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoicTBa M NPAaKTUYECKOE IPUMEHEHUE: JBUraTellb BHYTPEHHEIO CIrOPaHUS,
OBITOBON XOJOIMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEH SHEPTUU Tela MPH COBEPIICHUU PaOOThI: BbUIET IPOOKH U3 OYTHUIKU MO
JICWCTBUEM C)KaToro BO3/AyXa, HarpeBaHue d¢upa B JaTyHHOH TpyOke TyTEM TpeHUs
(BUICOIEMOHCTpAITHS ).

N3meHeHne BHyTpeHHEN 3HEpIruu (TeMIiepaTypsl) Teja Ipy TeIUIonepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTaTelNs BHYTPEHHETO CTOPaHHsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3mepenne yaeiapHOM TEITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapoobpazoBanue u kouaeHcauusa. Mcnapenue u kumnenue. AOCONIOTHasE U OTHOCUTENbHAs
BJIQXHOCTh BoO3ayXa. HacelmeHnHblii mnap. YpaenpHas TeIwioTa [apooOpa3oBaHusA. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Temo. Kpucramnmueckue u amopdHbIe Tena. AHU30TPOINUS CBOMCTB KPHCTAILIOB.
Kunkue kpuctamael. CoBpemMeHHble Marepuansl. [lnmaBneHne n kpucramumzauus. YaenabHas TEIUIoTa
raBnerus. CyOmumarusi.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUUeCKUe YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETD,
TEXHOJOTHHM TIOJY4YCHHS COBPEMEHHBIX MAaTepuajoB, B TOM 4HCIC HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHUH.

CriocoObl U3MEpEHUSs BIAKHOCTH.

HaGuroieHre HarpeBaHus ¥ IDIaBJICHHUS KPUCTAUTHICCKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, iabopamophuie pabomol

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3IyXa.

Paznea 4. DiiekTpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anys Tell. DJIEKTPUYeCKUd 3apsn. JBa Buma aJIeKTpHUeCcKuX 3apsanoB. [IpoBomHuKH,
JTURJIEKTPUKU U TIOJYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO 3apsia.

B3anmopeiictBue 3apsanoB. 3akoH Kymona. TodedHbIN JIEKTpHUECKHI 3apsid. DJIEKTPHUECKOE
nosie. Hanpspk€HHOCTD 3iieKTpuyeckoro nosid. [IpuHuun cyneprno3uium 31eKTpUYecKux noyen. JInuuu
HaIpPSKEHHOCTH SJIEKTPUYECKOTO OIS,

PaGora cun snekrpocraruyeckoro mois. [lorenmman. PasHocts moreHnuanos. [IpoBonHuku u
JTURJIEKTPUKH B AJIEKTPOCTATUYECKOM IoJi€e. [nanexkTpuueckas NpoHUIaeMOCTb.

Onekrpoémkocth.  KonaeHcaTtop. DEKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa. DHEprus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTpOCTAaTUYECKas 3allNTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHAEHCATOP, KONUPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL ACUCTBUSA JIEKTPOMETPA.

B3anMopeicTBre Ha’IEKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DIeKTpOoCTaTUUECKas 3allUTa.

JIMDIIEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIA[AM IUIACTUH, PACCTOSHUS
MEXKy HUIMH U TUIIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUS 3JEKTpUUYECKOro Toka. Mcroununku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTka Lemu.

DIEKTPUYECKOE COIMPOTHUBIICHUE. Y ACIBHOE COINPOTHBICHUE BellecTBa. llocimemoBaTenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COETMHEHHE MPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIena. MOIHOCTD 3JEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CHJIa U BHYTPEHHEE CONPOTUBICHUWE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAsl MPOBOJMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTbH COINPOTHUBIICHUS METAJIOB OT
TeMriepatypbl. CBEpXITPOBOIUMOCTb.

DIJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.



[HonynpoBonuuku. CoOCTBEHHas: U NMpPUMECHasi TPOBOAMMOCTh IMOJIYIPOBOJHUKOB. CBoiicTBa p—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPBHI.

OnexkTpuyeckuid TOK B pPacTBOpax M  paciylaBaXx 3JIEKTPOJIUTOB. JEKTPOJIUTHYECKAs
aucconuanus. JIEKTPOIIN3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBII M HECaMOCTOSITENbHBIN pa3psia. MouHus.
IIna3ma.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: aMIEPMETP, BOJBTMETP, PEeOCTar,
UCTOYHUKU TOKA, 3JIEKTpOHArpeBarebHbIe MPUOOPHI, NEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BAaKyYyMHBIH IHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIA IO,
rajlbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HANIPSKECHMUS.

3aBUCHUMOCTb CONPOTUBIICHUS LIWIUHIPUYECKUX MPOBOIHUKOB OT JUTMHBI, TUIOIIAIU TIOTIEPEUHOTO
CEUEHUs U MaTepuaa.

CMmeniaHHO€ COeJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3mepeHne IeKTpoABIKYIIEH cuiibl. KopoTkoe 3amblkaHKe rajibBaHUYECKOIO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOINUTOB.

HckpoBoii paspsii ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMEIaHHOTO COEIUHEHMSI PE3UCTOPOB.

W3mepenue 3neKTpoABUKYLIEH CUIIbl NCTOUYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6mronenue snexrposusa.

Me:xnpeameTHble CBSI3U

N3yuenne «kypca ¢usuku O6azoBoro ypoBHsS B 10 Kimacce OCYIMIECTBISCTCS € YYETOM
COJIepIKATENIbHBIX MEXKIIPEIMETHBIX CBs3€il C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuvie noHamus, CBSI3aHHBIE ¢ U3yYCHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHHUE,
Hay4HbIl (akT, rumnoresa, (Qu3Mueckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, HKCIEPUMEHT,
MOZEIIMPOBAHUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMH, JIMHEHHas (QyHKUus, napaboisa, runepbosua, UX
rpaduKu ¥ CBOWCTBA, TPUTOHOMETPHUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IMIPOEKIIMK HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHnueckoe BUKEHUE B JKUBOH mpupoje, Tuddy3us, ocMoc, TeII000MeH KUBBIX
OpraHu3MoB (BUBl TEIIONEpPEaaud, TEIUIOBOE DPABHOBECHE), SJICKTPUYECKHUE SBICHUS B IKHUBOH
IIPUPOE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOCHME AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, >KUAKOCTEW U ra3oB, DJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAs AUCCOLUALINS, TAIbBAHHKA.

T'eoepaghus: BIaxXHOCTH BO3IyXa, BETPbI, OapoMeTp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUE JBMKEHUI C MCIOJIb30BAHMEM MEXAaHU3MOB, YYET TpPEHUS B
TEXHUKE, MOJUIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
ApyTHUe), TBUTATeNIb BHYTPEHHETO CTOPaHMs, apoBasi TypOnuHa, OBITOBOM XOJIOIMIBHUK, KOHIUIIHOHED,
TEXHOJIOTMM TIOJY4YEHHMs] COBPEMEHHBIX MAaTepUajoB, B TOM 4YHCI€ HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHUE 3JIEKTPOIPHOOpPOB, KCEPOKC, CTPYMHBIN
IIPUHTEP, 3JEKTPOHArpeBaTeNbHbIE PUOOPHI, IEKTPOOCBETUTENbHBIE IIPUOOPHI, F'AJIbBAaHHKA.

11 KJIACC



Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossHHBIE MarHUTHl. B3anmoneicTBHE MOCTOSHHBIX MAarHuToB. MarHutHOe mosne. Bektop
MarHuTHOM MHAYKUWU. [IpuHUMI Ccynepno3uuMyU MarHUTHBIX TNOJIeW. JIMHMKM MarHUTHOM WMHIYKLHH.
KapTuna nuHuii MarHuTHOM MHIYKIIMY TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 1oJje NpoBOJAHKMKA C TOKOM. KapTuHa TUHUN MHAYKIIMM MarHUTHOTO MOJISL JUTMHHOTO
MPSIMOTO TPOBOJAHUKA M 3aMKHYTOTO KOJIBIICBOTO MPOBOJHHMKA, KATymIKH ¢ TOokoMm. OmbeIT Dpcrena.
B3aumMopeiicTBrue MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HalrpaBJieHHUE.

Cuna Jlopenua, e€ Moayiab W HampaBieHHE. J[BH)KEHHE 3apsyKEHHOM 4YacTUIbI B OJHOPOJAHOM
MarHuTHOM moJie. Paborta cumsl Jlopena.

SIBneHue  SNEKTPOMArHUTHOW  MHAYKIMH. [loTOK  BekTopa  MarHMUTHOW  WHAYKIMH.
DNEeKTPOABMKYINAs CUJIa MHAYKITUU. 3aKOH dJIEKTPOMarHUTHOU HHAyKnu Dapajes.

BuxpeBoe nsnekTpuueckoe Imosie. IEKTPOJABMKYIIAs CHJIa HWHAYKUMA B  [POBOJHHUKE,
JBIKYIIIEMCSI TIOCTYTIATEIHHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenua.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMHU. DICKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMArHUTHOE T0JIE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IMPUMEHEHHE:  IMOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIUY MarHUTHOTO MOJIS.

B3anmozencTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuiel JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW MHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTB JIEKTPOJABUKYILEH CHIIbI MHAYKIIMHU OT CKOPOCTH U3MEHEHUsI MATHUTHOTO ITOTOKA.

SIBiIeHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

N3yueHnrne MarHuTHOTO MOJIsL KATYLIKHU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MAarHATA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMATHUTHON MHAYKIUU.

Paznea 5. KosieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOJ1€OAHU

Konebarenpaas cucrema. CBOOOMHBIE MeXaHWYeCKue KojeOanus. ['apMoHMUYeckue KoleOaHWUs.
[Tepuon, wactora, ammuiutyaa u ¢asa konebanuit. [Ipy>kuHHBIH MasTHUK. MaTeMaTHYECKUN MasITHUK.
VYpaBHeHHE rapMOHUYECKUX KoseOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKHX KOJeOaHUSX.

Konebatenpupiii  koHTYp. CBOOOJHBIE  DJIEKTPOMAarHWTHBIE KOJeOaHWs B HIACATHHOM
KoJ1e0aTeIbHOM KOHTYpe. AHANOTUS MEXAY MEXaHMYECKUMHU U 3JICKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUH B UJICATbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalouMx KosneOaHUsSX. BBIHYKICHHbIE MeXaHWYeCKHUEe KOoJeOaHHUs.
Pe3onaHc. BeiHYXIeHHBIE 2IEKTPOMarHuTHhIE KOJIeOaHusl.

[Tepemennbiii ToK. CHUHYCOMAAIBbHBIM MEPEMEHHBIH TOK. MOIIHOCT, TEPEMEHHOTO TOKa.
AMIUITUTYAHOE U JEHUCTBYIOIIEE 3HAUCHUE CUITBI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mnepenaua ©  HOTpeOJIEHUE DIIEKTPUUYECKOW  DHEPTHUU.
DKOJIOrMY4eCKHe PUCKM TIpHU  NPOM3BOACTBE  3ieKTpodHepruu. KynpTypa  ucnosb3oBaHus
3JEKTPOIHEPIHH B TOBCEAHEBHOM KU3HU.



TexHu4eckue yCTpOWCTBA M INPAKTHYECKOE NPUMEHEHHUE: JJIEKTPUYECKHH 3BOHOK, I'€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUH 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KosieOaTeNbHOM cuCTeMbl (MPYXKUHHBIA WIM MaTeMaTHUECKUU
MasITHHK).

Habmronenue 3aTyxaronmx KoineOaHui.

WccnenoBanue cBONWCTB BBIHYX/ICHHbBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcnorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMIPSKEHHSI OT BPEMEHU) IS DJIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHHHM pPE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogeinb TUHUU 3IEKTpOIepeaauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MANIbIX KOJeOaHUH Tpy3a HA HUTH OT JJIMHBI HUTHU U MacChl
rpysa.

HccnenoBanue mnepeMeHHOr0 TOKa B IENM W3 MOCIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

Mexanudeckue BOJHBI, ycloBUs pacnpoctpaHeHus. Ilepuon. CKOpoCTh pacnpoCTpaHEHHS U
JuiiHa BONHBL. llomepeuHbie W mpoaosbHBIE BOJHBL MHTepdepeHuus U audpakius MeXaHUIeCKHX
BOJIH.

3Byk. Cxopoctb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

ONIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUSl H3JIy4€HUS JJEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHTanms BekTopoB E, B, V B anekrpomarauTHOl BonHe. CBOMCTBAa 3IEKTPOMATHUTHBIX BOJIH:
OTpa)keHue, MpeoMIIeHNe, noysipu3anus, nudpakuus, uareppepennns. CKOpoCTh 3JIEKTPOMarHUTHBIX
BOJIH.

[lkana 3neKTpOMarHUTHBIX BOJIH. [IpMeHeHre 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuuMIBI paTuoCBs3U U TeNEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3BYKOBasl AUArHOCTUKA B TEXHUKE W MEIULMHE, pajap, paaluoNpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO0pasoBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmtomnieecs Teno kak UCTOUYHUK 3BYKa.

Habmronenne oTpaskeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u AuQpakiiui MEXaHMYECKUX BOJIH.

3BYKOBOH pE30HaHC.

HabGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYI0H M 9acTOTOM KOJIeOaHUH.

UccnenoBanue CBONCTB AJIEKTPOMATHUTHBIX BOJH: OTpPa)X€HUE, NPEIOMJICHHUE, MOJsSpU3alus,
mudpakiys, “HTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamoimHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBeTa. ToueUyHbIl HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpakeHus cBeta. [locTpoenue n300pakeHuil B IIIOCKOM 3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTeslb MPEIOMIICHHS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroi MoJHOro BHYTPEHHETO OTPasKECHHUS.

Jucnepcus ceera. CioskHBINA cocTaB Oenoro cBera. L[BerT.

Cobuparonie u paccenBawooline JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHHME M ONTHYECKas
cuiia ToHKOW JuH3bL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U pacceuBaronInx jJuH3ax. Popmyna
TOHKOM JIMH3EI. Y BeJIMUCHUE, TaBacMOe JTUH30M.



[Ipenenbr TPUMEHUMOCTH TEOMETPUYECKOMN ONTHKH.

Bonnosas ontuka. MuTepdepennus cBeta. KorepeHTHbIE MCTOUHUKH. YCIOBHUS HAOMIOACHUS
MaKCUMYMOB W MHHUMYMOB B HMHTEP(PEPEHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. JudpakunonHas pemeéTka. Y cioBrue HaOI0ACHNS II1aBHBIX MAaKCUMYMOB IIpU
1a/IeHU MOHOXPOMAaTHYECKOro CBeTa Ha AU(PPaAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBA UM MpaKTHMYECKOE MNPUMEHEHHWE: OuKM, Jymna, (oToanmapar,
MIPOEKLMOHHBINA ammnapar, MUKpPOCKOI, TEJIECKOIl, BOJIOKOHHAs OINTHKA, JU(paKIUOHHAs peléTka,
HOJIIPOUL.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacipocTpaHeHHe, OTpAKEHHUE U MpesioMiieHHe cBeTa. OnTudeckue npudophl.

[TonHoe BHyTpeHHEE oTpaxkeHue. Monens CBETOBOA.

HccnenoBanue cBOMCTB N300paKEHUN B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKONA.

Hab6mronenue unrepdepeHym cera.

Hab6monenue qudpakiuun cBeta.

Habmonenue nucrnepcuu cBeTa.

[TonydyeHue criekTpa ¢ TOMOIIBIO TPU3MBI.

[TonmyyeHue ciekTpa ¢ MOMOILBIO AU(PPAKITUOHHON PEHIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokazaresns MpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300paKEHUN B JIMH3AX.

Hab6monenue aucnepcun cBeTa.

Paznen 6. OcHOBBI cienMaJIbHOM TEOPUHM OTHOCUTEIbHOCTH

I'paHuubl  IPUMEHUMOCTH  KJIACCHMYECKOM MeXaHuku. [locTynarsl crenuanbHOM — TEOpHUH
OTHOCUTEJIBHOCTH: WHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAaKyyMe, IPUHLMII OTHOCHUTEIBbHOCTH
DWHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIECHHE BPEMEHH M COKPAILEHUE JUINHBI.

DHeprusi ¥ UMINYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs3b MACCBI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOS.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTUS U UMITYJILC (DOTOHA.

OtkpeiTue u uccienoanue Qorodpdexra. Onbitel A. I'. CtoneroBa. 3akoHsl (oTorddexTa.
VYpasuenue DitHmreitHa 1151 hoTodddekra. «KpacHas rpanuia» Gororddexra.

Hasnenue ceera. Onbrtsl [1. H. Jlebenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckue ycTpoicTBa U MpakTUIeckoe MpuMeHeHue: (poTodmeMeHT, POTOAATINK, COTHEUHAS
OaTapesi, CBETOJIUO/I.

Jlemoncmpayuu

DoTo3dpeKT Ha YCTAaHOBKE C MUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddekTa.

Cseroauos.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnwiTel Pesepdopna mo paccesHuto o -yactuil. [lnanerapHas moaenb
atoMma. [loctynatel bopa. M3nyuenue u normomieHre (GOTOHOB MpH MEPEX0JIe aTOMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnexTpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHoBBI€ cBOMcTBa yacTull. Bonuel ae bpoinsa. KoprycKyisipHO-BOJIHOBOM JTyaiau3M.



CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: CHEKTPAIbHbIM aHaIN3 (CIEKTPOCKOMN),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopgens onbiTa Pesepdopna.

Omnpenenenne AJIMHBI BOJIHBI J1a3epa.

Habumronenue nuHeRvaTbIX ClIeKTPOB U3JIyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmroneHue nuHeyaToro crnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, J10Ka3bIBAIOIIUE CIOKHOCTh CTPOeHHUs sapa. OTKpbITHE pPaAHMOAKTUBHOCTH.
OmnsiTel Pesepdopna o onpezneneHuto cocraBa paJnoakTUBHOro usnydenus. CBoiicTBa anbga-, Oera-,
raMMma-u3ilydeHus. BiausHue paaioakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbiTHE NTpOoTOHA U HelTpoHa. HykinonHas Mozaens spa I'eiisenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. 3oTomnsl.

Anbda-pacnian. DIEKTPOHHBIM UM TO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinyuyeHue. 3aKoH
paZMoOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. JleJeHue U CUHTES SAEP.

SAnepusiii peaktop. TepmosinepHbiii cunTe3. [IpoGneMbl U NmepCcrneKTUBbl SAAECPHON IYHEPIETUKH.
DKOJIOrM4€CKHUE aCIEKTHI A1EPHON SHEPIETUKH.

DnieMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOACHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUIL.

dyH/1aMEeHTAJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuuecKkue yCTpOKUCTBA U NIPAKTUYECKOE IIPUMEHEHUE: T03UMETP, KaMepa BunbcoHa, saepHbIi
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK HOHM3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPUINKH

Drtarnbl pa3BuTus actpoHoMmud. [IpukiiaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, INIAHETHI, KX BUJUMOE JBUKCHHUE.

Conneunas cucrtema.

Comuue. ConHeyHas akTuBHOCTh. Mctounuk sHepruu CoJiHIa M 3BE31. 3BE3/bI, ©X OCHOBHBIE
XapakTepUCTUKHU. JlmarpamMmMa  «CHEKTpajbHBIH  KJIACC — CBETUMOCTbY». 3BE3lbl  IJIaBHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» JJIsl 3BE3] INIABHOM MOCIEJ0BATEIbHOCTH.
Buytpennee ctpoenue 38€311. COBpeMEHHBIE NPEACTABICHUS O IPOUCXOKICHUH U 3BomoK CoJHIa U
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii [lyte — nHama ['anaktuka. Ilomoxxenue u aBuwxenue Connna B [Namaktuke. Turbl
rajlakTuk. Paguoranaktuky u kBa3zapel. YEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa606ma. PasOeranue ramaktuk. Teopus bombimoro
B3pbIBa. PEIMKTOBOE M3IIyYeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUMU.

Yuenuueckue nabnrooenus

HaOmronenus HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN ISt
OTpe/ieNIeHUs MOJIOKEHNS HeOeCHBIX 0ObEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3ausi CeBEpHOTO
MOJIYLIAPUS U IPKUE 3BE3/BIL.

Hab6monenus B reneckon JIynsl, uraner, Maeuyroro [Tyru.

Oo6o0maruiee NoBTOPEHNE



Ponb ¢u3ukm u acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYCCKOW, COIMAIBLHOW M ITUYCCKOU
chepax AeSATeTbHOCTH YeNOBEKa, POJib M MECTO (U3MKU U ACTPOHOMHU B COBPEMEHHON Hay4yHOM
KapTWHE MHUpa, poib (pu3myeckor Teopuu B (OPMHPOBAHWU TPEICTABICHUHA O (PU3UIECKON KapTHHE
MHUpa, MECTO (PHU3NYECKOW KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTaBICHUN O MPUPO/IE.

MexnpeamMeTHbie CBA3U

W3yuenne kypca ¢usuku 0OazoBoro ypoBHs B 11 Kkijacce ocyuiecTBisercs ¢ Y4ETOM
COJIep KATENIbHBIX MEXKIIPEIMETHBIX CBSI3€il C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMHHM, reorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBA3aHHbIE ¢ U3yYCHHEM METOJIOB HAyYHOIO MO3HAHUS: SIBJICHMUE,
Hay4HbIA (pakT, TUIMOTE3a, (U3MUECKas BEJIMYMHA, 3aKOH, TEOpHs, HAONIOACHHE, HDKCIIEPUMEHT,
MOZEIIMPOBAHUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHe CUCTEMbI YPaBHEHUH, TPUTOHOMETpUYECKUE (QYHKLIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl U MX IMPOEKIUH HA OCH
KOOpJIMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUN, NpU3HAKU M0J100Us
TPEYTOJIbHUKOB, ONIPE/IeICHUE IO U IIIOCKUX GUryp u o0béma Tel.

buonocus: snextpuyeckue sBIIEHUS B JKUBOH MpHpoje, KojieOaTelabHbIE JBM)KEHHS B JKUBOUN
IIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOU IIPUPOE, NEUCTBUE paJyallii Ha )KUBbIC OPIraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsd CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBI
00pa3oBaHMsI KPUCTAJUIMYECKOHN PEIIETKHU, CIEKTPAIbHbBIN aHAIN3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pyJ, (oTochéMKa 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPICCHUM.

Texnonocus: TMHAM  DIIEKTPOIIEpeAad, TIEHEepaTop IEPEMEHHOrO0 TOKa, AJIEKTPOJBUIaTENb,
UHAYKIUOHHAs T[e4b, pajxap, paauonpuéMHMK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHasi OaTapes.

INJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

OcBoenue ydyebHoro npenmera «Pu3mka» Ha ypoBHE CpeaHEro odmiero oOpa3zoBanus (0a30BBIMA
ypOBCHB) JOJI?KHO 06CCHC‘-II/ITB JOCTUIKCHUC CICAYIOINUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMA Yy4yeOHOro mpeamera «DHU3MKa» JOIDKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJCTBOBAaThbCS C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3HULMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LEHHOCTSIM POCCUHCKOro OOIIECTBAa, PACIIMPEHUE MKHU3HEHHOIO
ONBITA U ONBITA JEATEIBHOCTU B IPOLECCE PEAJM3alMUd OCHOBHBIX HAIIPABICHUN BOCIHUTATEIBLHON
JESATEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh T'PAKJAHCKON MO3MLMU OOYyYaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IeCTBa;

NPUHATHE TPAIUIMOHHBIX  OOIIEUETOBEYECKUX T'yMAaHUCTHYECKHMX M JIEMOKPAaTHUECKUX
IIEHHOCTEM;

FOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax TIpPakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTEeIbHON OpraHU3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COIMAIFHBIMU MHCTUTYTAMH B COOTBETCTBUHU C MX (PYHKUHUSMHU H
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU AEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCTIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKON IpakTaHCKOW MIEHTHYHOCTH, TAaTPUOTU3MA;



[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHKCHUSM POCCHHCKHX YYEHBIX B
o0nacTu (PU3HUKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIIGHWBATh CHUTYAllMI0O W TMPHHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTHUPYSACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JESATEILHOCTH YUEHOIO;

OCO3HAHME JINYHOTO BKJIJa B MOCTPOSHHE YCTOMUUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETUKY HAyYHOTO TBOPYECTBA, IPHCYILIETO
¢duznueckoil Hayke;

5) Tpyn0BOr0 BOCIUTAHUS

UHTEpEeC K Pa3IMYHbIM chepaM Npo(ecCHOHANBHON JesITeIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(bu3HUKON U TEXHUKOM, yMEHHE COBEpILAaTh OCO3HAHHBIN BHIOOP Oyaylieil npodeccun u peann3oBbIBaTh
COOCTBEHHbBIE )KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpa3OBaHHMIO B 001acTH (PU3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 9KOJIOTHYECKOTO BOCTIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpbl, OCO3HAaHHE IJ00AJBHOIO  Xapakrepa
AKOJIOTMYECKUX MPOoOIeMm;

IUTAHUPOBaHUE M OCYILIECTBICHHE JIEHCTBHI B OKpYKAIOLIEH cpele Ha OCHOBE 3HAHUS LeJel
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHre OmbITa AEATEIbHOCTH HSKOJIOTMYECKON HAampaBIIEHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHWH Mo (HU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
¢bu3nueckoil HayKH;

OCO3HAaHWE IIEHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTb B IIpoliecce HU3ydeHus (U3NKU
OCYIIECTBIATH MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBePcAIbHbIE YUueOHbIe JelcTBUS
Ba3oBble JJoruueckue aeicTBUSA:

CaMOCTOSATENIbHO  (opMyIMpoOBaTh H  aKTyalW3upoBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICTIATH 1EH IeITeIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYCCKUX SIBIICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS TPOOJIEMBbI ¢ YYETOM aHaIM3a HWMEIOIIMXCS MaTepHAbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJbTATOB IIEJISIM, OIIECHUBATH
PHUCKH MOCIEACTBUMN ACSATEIBHOCTH;

KOOPJAMHHPOBATh ¥  BBHINOJHATH PpabOTy B  YCIOBHUSIX pEaJbHOTO, BHPTYaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBrble ucciaenoBareJnLCcKue AeiiCTBHUSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMH MTOHITHSIMH U METOJIaMU (PU3NICCKON HAYKH;

BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIEIOBATEILCKONW U MPOSKTHOM JEATEIHLHOCTH B 00IacTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelIeHHs 3a/ad (U3HIECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3INYHBIX METOI0B ITO3HAHMS;

BIAJETh BHAAMH JEATEIbHOCTH 110 TMOJYyYEHUIO HOBOIO 3HAHHS, €ro WHTEPHpPETaLNH,
nmpeoOpa3oBaHUI0 M NMPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CHUTYyaIUsAX, B TOM YHCJIE TPU CO3JAHUU
Y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;



BBISIBIIATH NIPHYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJH3UpOBATh 3a/ady, BBIIBUTATh THUIOTE3y €€
pellIeHus], HaXOIUTh apTYMEHTHI AJIsl JI0Ka3aTeIbCTBAa CBOMX YTBEPXKACHUMU, 3a/7aBaTh MapaMeTpbl U
KPUTEPHH PELICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJIe PELICHHS 33/JaYd Pe3yibTaThl, KPUTHUYECKH OIECHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTENbHOM 1€ATEILHOCTH, B TOM YHUCIIe
IIpU U3y4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTHUYECKYIO 001aCTh )KU3HEACITEITHHOCTH;

yYMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXObI M PEIICHIS;

CTaBUTH MPOOJIEMBI U 3314y, JOMyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pab6ora ¢ undopmaunmeii:

BJIJIeTh HAaBBIKAMM MOJy4YeHUs MHPOpMaLUU (PU3HYECKOro coJepKaHusl U3 UCTOUHUKOB PAa3HbBIX
TUIIOB, CAMOCTOSITEIGHO OCYIIECTBISATh IIOMCK, AaHAIMW3, CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETAIIUIO
uH(GOPMaIIUU PA3IUYHBIX BUIOB U (GOPM MPECTABICHUS;

OLIEHUBATH JOCTOBEPHOCTHh WH(POPMAIINH;

UCMOJIb30BaTh CpeiCTBAa HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHMW3AalMOHHBIX 3a7ad C COONIIOJIEHHEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPaBOBbIX U ITHUECKUX HOPM,
HOPM HH(POPMAIIMOHHOMN 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COACPIKAHUSA B PA3IUYHBIX (QopMarax ¢ y4y€TOM Ha3HAUYCHHS
nH(bOpMalK U 1IeJIEBOI ayAUTOpUHU, BEIOHUpasi ONTUMANIBbHYIO (JOpPMY MPEACTABICHUS U BU3yalIU3alIUH.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

OCYILECTBIIATH OOILIICHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOI 1€ TEILHOCTH;

pacro3HaBaTh IPEAIOCHIIKY KOH(IMKTHBIX CUTYalluid U CMAr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUYaJIbHON pabOThI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 WiIeHa KOJUIEKTUBA;

MPUHUMATD LIEIU COBMECTHOM JEATEIbHOCTH, OPraHU30BhIBATh U KOOPAUHUPOBATH IEHCTBUS O
e€ JOCTHIKEHMIO: COCTaBIIATh IUIaH ACWCTBUM, pacupeiensaTh poiad C y4€TOM MHEHUH y4YaCTHHKOB,
00CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KaueCTBO CBOEr0 BKJIAJa M KaXKJOI'O yYaCTHMKA KOMaH/bl B OOIIMH pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKTbI, OLEHMBATh MJEH C IO3ULUHM HOBU3HBL, OPUIHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILLECTBIIATh MO3UTUBHOE CTPATETMUECKOE ITOBEIEHHE B PAa3IMUYHBIX CUTYalUsX, HPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe AelicTBUSA
Camoopranmn3anus:

CaMOCTOSITEJIPHO ~ OCYLIECTBIIATh IO3HABATEIbHYIO JIE€ATENBHOCTh B 00Onactd (u3uku U
aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIPHO COCTABJIATh IUIAH pEIIeHUs pPAacy€THbIX M KAuyeCTBEHHbIX 3a4ad, IUIaH
BBITIOJIHEHUSI TTPAKTUYECKON pabOTHI C yUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIHUsM;

paclIMpsATh paMKH y4eOHOr0 IpeiMeTa Ha OCHOBE JIMYHBIX NMPEANOUTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



croco0CcTBOBaTh ()OPMUPOBAHHUIO W TPOSBICHHUIO 3PYIUIUU B 00JIACTH (DU3UKH, TIOCTOSIHHO
TIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIUOHAJIbHbI HHTE/JICKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTh, OICHHBAThH
COOTBETCTBHE PE3YIHTATOB LEISIM;

BIIAJICTh HABBIKAMH I[IO3HABATENBHON pe(ICKCUM KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUU H
MBICITUTEIIBHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

HCIONIb30BaTh MPUEMBI pe(IICKCHU TSl OLICHKH CUTYalllH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHA U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

MIPUHUMATHh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPABO M MIPABO APYTUX HA OMIMOKH.

B mpomecce mocTuKeHUS JTUYHOCTHBIX PE3YJNBTaTOB OCBOCHHS MPOrpamMMbl MO (U3HUKE IS
YPOBHS CpeaHero oOmero o0pa3oBaHUs Yy OOy4YaIOIMIMXCA COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEIJIEKT, MPEeANoIaraonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BU/ICTh
HAIpPaBIIEHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHABLHOU cpephl, ObITH yBEpEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHMS, BKJIFOYAIOIIECIO CAaMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBCHHOCTH 3a
CBOE TIOBEJIEHUE, CIOCOOHOCTh AIaNTUPOBATHCS K OSMOIMOHATIBHBIM HM3MEHEHHSIM U MPOSBIATH
rUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOMICH CTPEMIICHUE K JTOCTHXKEHHUIO LENH U YCIeXy, ONTUMU3M,
WHHUIMATHBHOCTh, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOYKHOCTEH;

OMMATHH, BKIIOYAIOIICH CIOCOOHOCTh TOHUMATh SMOIIMOHATBHOE COCTOSIHUE IPYTUX, YIYUTHIBAThH
€ro MPH OCYIIECTBICHUH OOLICHHS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHHUIO;

COLIMAJIbHBIX HABHIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaMBATh OTHOIICHHS C JPYTUMU
JFOABMH, 3200THTHCS, IPOSIBIISTh MHTEPEC U Pa3peIIaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y o6yuenus B 10 kiacce npeaMeTHble pe3ysbTaTbl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

J€MOHCTPHPOBATh HA NPUMEpaxX pojb U MeCTO (pU3UKKU B (POPMUPOBAHMM COBPEMEHHON HAay4yHOU
KapTUHBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMH, B IPAKTHUUECKON IESATEIBHOCTH
JIIONICH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS M3YUYCHHBIX (PU3MUECKUX MOJeNeil: MaTepuaybHas TOYKa,
MHepLHalbHasl CUCTEMA OTCYETa, aOCOIIOTHO TBEPIOE TEJO, UICATIBbHBIN ra3, MOAEIN CTPOCHUS I'a30B,
YKUJIKOCTEH M TBEPMBIX TEJI, TOUCUHBINA AJIEKTPUYECKHUM 3apsi/l IPU PELICHUH (PU3UUECKUX 3a]1a4;

pacro3HaBaTh (U3NYECKHUE SABJIEHUS (IIPOLECcChl) M OOBSICHATHh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M JJIEKTPOAUHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJUHEHHOE JBMKEHHE, CBOOOAHOE MaJECHUE Tell, BUKEHHUE 10 OKPYKHOCTH,
MHepIys, B3auMmo/eiicteue ten, nud¢ys3usi, OpoyHOBCKOE ABMKEHHE, CTPOSHHE KUIKOCTEH U TBEPIBIX
TeJ, U3MEHEHHe 00bEMa Tell NMpH HarpeBaHuu (OXJIAXJIEHHM), TEIJIOBOE pPAaBHOBECHE, HCIApEHHE,
KOHJCHCALlUs, IUIABJICHNE, KPUCTAJUIM3ALUs, KUIICHHUE, BIIAYKHOCTh BO3/lyXa, MIOBBIIICHNE JaBJICHUS ra3a
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKY IapaMeTpaMu COCTOSIHMS ra3a B U30Ipoleccax,
ANIEKTPU3aLUsA TEN, B3aUMOJCHCTBHUE 3aps10B;

OTMCHIBATh MEXAHWYECKOE IBM)KCHUE, WCIOIB3ysd (U3NYECKHUE BEITUYMHBL: KOOpIWHATA, IMYTh,
IEpPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Tejla, CHiIa, WMILYJIbC Tela, KUHETHYECKas JHEprus,
MOTEHIMAJIbHAS SHEPTHUsl, MEXaHHUYEeCKasi paboTa, MEXaHHUECKasi MOITHOCTh; IPU ONMHCAHUU MPABUIBHO
TPaKTOBaTh (DPU3MYECKHH CMBICI HCIOJIb3YEeMbIX BEIMYMH, UX OOO3HAUEHWs U €IMHUIBI, HAXOAWUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMUY;

OIMCHIBATh M3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCHONb3Yys (U3NUECKHE
BEJIMYUHBL: JABJICHUE Ta3a, TEMIIepaTypa, CPeAHssl KMHETHYECKas DHEPrusi XaOTHYECKOrO ABUKECHUS



MOJIEKYJ, CPEJHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThI, BHYTPEHHSS JHEPIUs,
pabota rasza, K03((UIUEHT IMOJIE3HOro IEHCTBHUSA TEIUIOBOIO JBUTATENsl; MPU OMNUCAHUM INPABHIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICT HCIOIB3YEeMBIX BEIMYWH, WX OOO3HAUCHUS] W EIWHUIIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTUMU BEJIMYUHAM;

ONUCHIBATh HM3YYEHHbIE JJIEKTPUYECKHE CBOMCTBAa BEIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mpoueccbl), HCHONB3Yd (PU3MUECKUE BEJIWYMHBL: SJICKTPUUYECKUN 3apsijl, 3JIEKTPUYECKOE IOJIe,
HANpsDKEHHOCTD TM0JI, MOTEHLHUal, Pa3HOCTb IMOTEHLMAIOB; NPU ONUCAHUM IMPABUIBLHO TPAKTOBATh
¢u3nuecKkuil CMBICI HCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHMS U EIUHMIIBI, YKa3blBaTh (OpMYJIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIMUYUHAMU;

aHAJTM3UPOBATh (PU3HUECKUE NMPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBL:
3akoH BcemupHoro Tsrotenus, |, Il u Il 3axonsr HploToHa, 3aK0H COXpaHEeHUs: MEXaHUYECKON IHEPIHH,
3aKOH COXPaHEHUS MMILYJIbCA, MPUHLUI CYNEPHO3UIMU CHJI, MPUHLMI PAaBHONpPAaBUs MHEPLHUAIbHBIX
CUCTEM OTCUYE€Ta, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHHS BEIECTBA, ra30BbI€ 3aKOHbI, CBSI3b
CpeAHel KHHETHMYECKOM HSHEpPruM TeIJIOBOIO IBMKEHUS MOJEKYJd ¢ aOCOJIIOTHOM TeMIepaTypoH,
NEPBBIN 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsijaa, 3akoH Kynona, npu stom
pas3nnyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €M0 MaTeMaTUYeCKOe BhIPAXKEHUE U yCIOBUS (TpaHHIIbI,
o01acTi) NPUMEHUMOCTH;

OOBSICHAT OCHOBHBIC NPUHIMIIBI JIEHCTBHS MAalIMH, HNPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOrO UCIIONIb30BaHMS B TIOBCEIHEBHON KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHl 110 HCCIEJOBAHUIO (U3MUECKUX SBJICHUH M MPOLECCOB C
HCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHH, mpu 3TOM (OpMYyJIHpOBaTh MpodieMy/3agady u
TUIIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEII0KEHHOro 000pyI0BaHus,
IIPOBOJUTH OMBIT U (OPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MpPSIMble U KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIMYMH, MPU ITOM BHIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHMs W UCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU IIOIPEIIHOCTEH
U3MEPEHU;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (U3NYECKMMU BEIMYMHAMM C MCIOJIb30BAHUEM IIPSMBIX
U3MEPEeHUil, TpHU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH pe3yNbTaThl IOJY4EHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TaOaMIl M IpapUKOB, J€NaTh BHIBOJBI IO pe3yIbTaTaM
UCCIIEIOBAHMSI;

cobmro1aTh mpaBwiia 0€30MaCHOTO TPyHa MpU MPOBEIACHUU HCCIIEIOBAHHN B pamMKax y4eOHOTO
HKCHEPUMEHTa, Yy4eOHO-HUCCIICOBATEIILCKOM M MPOEKTHOM JAEATENbHOCTH C  HCIOJIb30BaHUEM
HU3MEPUTEIIbHBIX YCTPOUCTB M JJA0OPATOPHOTO 00OPYI0BAHMUS;

pemaTh pacyETHbBIC 33Ja4M C SBHO 33aJaHHOM (M3NYECKOH MOJENbI0, UCIONB3Ys (pusnueckue
3aKOHBI M IIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/la4d BbIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATh
¢du3nueckre BeTMYMHBI U POPMYIIbI, HEOOXOIUMBbIE JUIsl €€ PelCHHsI, IPOBOIUTH PACUEThI U OLICHUBATD
PEATBLHOCTD MOJIyYEHHOIO 3HauY€HHs! (PU3NUECKON BEJINUYHHBI,

pelmars KadyeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LIENOUYKY
paccyKJIeHU ¢ OIIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHMUS;

WCTOJIb30BaTh NPU PEIICHUH Y4eOHBIX 33a]a4 COBpEMEHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOUCKA, CTPYKTYpHUPOBAaHMSA, HMHTEPIpETAlMM U MpPEICTaBICHUs Y4eOHOH M HaydHO-TIOMYJISIPHOU
MHPOPMALIMU, TOTYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3MPOBATH IMOTyYaeMYIO
nHdopmarmio;

MPUBOANUTE MPHUMEPHI BKJIAZAa POCCUNHCKUX U 3apyOEKHBIX yUEHBIX-(DU3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHMUA NO (U3MKE B TOBCEAHEBHOM XHU3HHU Uil OOeCHeueHHs
0e30macHOCTH TpU OOpaIIeHWH C TpUOOpaMM U TEXHUYECKUMH YCTPOMCTBAMHM, IJISI COXPaHEHUS
3JI0POBbsI U COOJIIOZIEHNSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKpYXKaroIlel cpere;

paboTaTe B TpyIIle C BBHIMOJHEHHEM pAa3IUYHBIX COIMAIBHBIX pOJICH, TUIAHUPOBATh PabOTy
IPYIIIBl, PALMOHAIBHO paclpeiessaTh O0S3aHHOCTH M IJIAHUPOBATh IEATENIBHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, AaJEKBAaTHO OIIEHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpYIIbl B pEIICHUE
paccMaTpuBaeMoil IpoOIeMbl.



K xoniy o6yuenus B 11 kJacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTpaXaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (HOPMUPOBAHUM COBPEMEHHOW HAyUHOU
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOH TEXHHKH U TEXHOJOTHH, B MPAKTUYECKOH AEATEIbHOCTH
J0JIeH, LEI0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKHX MOJEJEH: TOUSUHBIH IEKTPUIECKUN
3apsj, JIyd CBETa, TOUEYHbI MCTOYHUK CBETA, JE€pPHAs MOJENb aToMa, HYKJIOHHAsl MOJENIb aTOMHOTO
A7pa IpyU pelIeHud PU3NUECKUX 3a1a4;

pacrio3HaBaTh (PU3MUYECKHE SBJICHHUS (MPOIECChI) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
JIEKTPOAMHAMUKYA M KBAHTOBOM (DU3MKH: 3JIEKTpUUYECKash NPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEWCTBUSA TOKA, B3aUMOJIEUCTBUE MAarHMWTOB, 3JEKTPOMArHUTHAas UHAYKLIHSA,
JeCTBUE MArHUTHOTO IOJII HAa MPOBOJHUK C TOKOM M JABIKYLIMMCA 3apsijl, 3J€KTPOMAarHuTHbBIE
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAKEHUE, MpeIoMIICHHE,
uHTEepdepeHys, AMPpakIus U MOJspU3alus CBeTa, AUCIEpCUs CBeTa, (HOTOIEKTpUIecKuil (et
(dbotordexrt), cBeToBOe MAaBICHHE, BO3HMKHOBEHHWE JIMHEHYATOrO0 CIIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONMCHIBATh HU3YYEHHbIE CBOWCTBAa BELIECTBA (DJEKTPUUECKHE, MArHUTHbBIE, ONTHYECKHE,
AJIEKTPUYECKYIO IPOBOJAUMOCTh PA3IMYHBIX CpEel) M JJIEKTPOMArHUTHBIC SBJIEHUS (IIPOLIECCHI),
UCHOJNB3YS (PU3MUECKHE BEIMUYMHBI: AJIEKTPUUYECKUH 3apsij, cuja TOKa, 3JIEKTPUUYECKOE HampsKeHHe,
AJIEKTPUYECKOE CONPOTUBIICHHE, PA3HOCTh IOTEHIMANIOB, JJIEKTPOABIDKYIIas cuia, paboTra TOKa,
MHAYKIHUS MarHuTHOro mouisi, cuina Awmmnepa, cwia JlopeHIia, MHIYKTUBHOCTb KaTYIIKH, SHEPIUs
AJIEKTPUYECKOT'O U MAarHUTHOTO I0JIEH, IEPHO/ U 4acTOTa KoJieOaHuil B KojaeOaTeTbHOM KOHTYpPE, 3aps/]
U CWIa TOKAa B IPOLECCe TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KoyieOaHHH, (OKYCHOE pacCTOSIHHE U
OITHYECKAsl CUJIA JIMH3bI, MIPU ONMHUCAHUH MPABMUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIOJIB3YyEMbIX
BEJIMYMH, WX OOO3HAUYEHHS U €IUHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE JaHHYIO (DU3HUECKYIO
BEJIMYUHY C JJPYTUMU BEJIMYMHAMH;

OINUCHIBATh W3YYEHHbIC KBAHTOBBIC SIBJIEHUS U MPOIECCHI, MUCIOJb3Ys (PU3NYECKUE BEITUYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPruUsi M UMITYJIbC (OTOHA,
nepuoj, IMoJlypacraja, HSHEprusi CBsI3U AaTOMHBIX sIep, [pPH ONHCAHMM NPABWIBHO TPaKTOBATh
(¢u3nUecKUil CMBICI HCIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHHS W EIUHHIIBI, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIME JAaHHYI (U3UYECKYI0 BEJIMYMHY C JPYTMMHM BEJIWYMHAMH, BBIYHMCIATH 3HAYCHHE
(bU3MYECKOI BEIMYNHBL;

aHAJIM3UPOBATh (U3UYECKUE IIPOLECCHI U ABJICHUS, UCTIOIb3Ys (PU3MUECKUE 3aKOHBI U IPUHIIUIIBL:
3akoH OMa, 3aKOHBI IIOCIIEA0BATENBHOIO U NAPAJIJIEIBHOIO COEIMHEHUS IPOBOAHMKOB, 3aK0H J[>Koymsa—
Jlenia, 3aK0H AJEKTPOMArHUTHOM HHIYKIUH, 3aKOH MPSMOJIMHENHOT0 pacpoOCTPaHEHHs CBETA, 3aKOHbI
OTpPa)XCHHs CBETa, 3aKOHBI NPEIOMJICHHUS CBETa, ypaBHeHHMe OiHIITeHHa 1 (oTorddekra, 3aKOH
COXPaHEHUs SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOIO 3aps/a, 3aKOH
COXPAaHEHHUsI MacCOBOTO UMCIIA, OCTYJAThl bopa, 3aKOH paln0aKTUBHOIO pacmaza, Ipu 3TOM pa3IndaTrh
CJIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIIOBUS (TPaHHIIBI, 00J1acTH)
IPUMEHUMOCTH;

OTIpEe/IeNIATh HAINpaBiIeHHE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIS NMPOBOJHHUKA C TOKOM, CHIIBI
Ammnepa u cuibl JlopeHia;

CTPOUTH M OTIMCHIBATh N300pa’keHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH30M;

BBIMIOJHATh OKCIIEPUMEHTHI IO HUCCIENOBaHUIO (U3NYECKUX SBIEHUH M TMPOIECCOB C
UCTIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHH: NMPH 3TOM (POpMYyIHpOBaTh MpodiemMy/3agady u
TUIOTE3y Y4eOHOTo SKCIEepUMEHTa, coOupaThb YCTAaHOBKY U3 MPENIOKEHHOTo 000pYAOBaHUSA,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHbIE M3MEpEeHHs (DU3MUECKHX BEIWYHH, MPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHHs W HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM IOTPEIIHOCTEH
HU3MEPEHHUI;



WCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C HMCIIOJB30BAHHEM TIPSIMBIX W3MEPEHUH: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYUYEHHON 3aBUCUMOCTH (DU3NYCCKHUX
BEJIMYMH B BUZIE TaOIHII U TpaUKOB, 1e1aTh BBIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

coOyroiaTh MpaBuia 0E30MacHOTO TPyAa MPH MPOBEACHUU HMCCICIOBAHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, y4eOHO-HMCCIIEOBATEILCKOM ¥ TPOCKTHOM JEATENIbHOCTH C  HCIOJIh30BAHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYAOBAHMUS;

pemaTh pacy€THBIC 3aJa4M C SBHO 33aJaHHON (DU3WYECKOH MOJENBI0, UCIONB3Ys (pH3HUYEcKue
3aKOHBI M MPUHLMUIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/la4i BbIOMPATh (PU3MUECKYIO MOJIENb, BBIACISAThH
¢bu3nveckre BETMYMHBI M POPMYIIBI, HEOOXOIMMEBIE TSI €€ PEeIICHHs, TPOBOIUTH PACUETHI U OIICHUBATH
PeaTbHOCTh MOJYyYEHHOT 0 3HaUeHUs (PU3MUECKON BEIINYHHBI,

pemaTh Ka4eCTBCHHBIC 3a/1a4d: BBICTPAUBATh JIOTHYECKA HEMPOTUBOPEUYHMBYIO IETIOYKY
paccyXKJIeHUI C ONOPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCITIOJIB30BaTh NPU PEIICHUH YYEOHBIX 33a]a4 COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOTHH IS
MIOUCKA, CTPYKTYpHUpPOBAaHMS, HMHTEPIPETANUH U MPEICTaBICHUs Y4eOHON M HaydHO-TIOMYJISIpHOU
WHPOPMALIUK, TOTYYCHHOW M3 PA3IMYHBIX WCTOYHHUKOB, KPUTHYECKH AaHAIM3HPOBATH IOTy4aeMYyIO
UH(POPMALIHUIO;

OOBSICHATh TPUHIMITEI JEHCTBHS MAallWH, MPUOOPOB M TEXHHUUYECKUX YCTPOMCTB, pa3indarh
yCJI0BHUs UX 6€30IaCHOTO MCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HM,

MPHUBOANTE MPUMEPHI BKJIaJa POCCHICKHUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJIB30BATh TEOPETHUECKUE 3HAHMSA TO (U3MKE B TIOBCEJIHEBHOW KHM3HH Ui OOCCIICUCHUS
06e30macHOCTH IpU OOpalleHuu ¢ NpubopaMM M TEXHUYECKUMM YCTPOMCTBAMHM, IJISI COXPAaHEHUS
3JI0POBBSI U COOJTIOJICHUSI HOPM IKOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAOIIEH cpee;

paboTaTh B TpyIIe C BBHINOJHEHHEM pPA3JIUYHBIX COLMAJIBHBIX pPOJIEH, IUIAHUPOBATH pPadoOTy
TPYIIBI, PAMOHAIBHO paCIpENeysITh O0S3aHHOCTH M IIAHUPOBAThH NIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJEKBAaTHO OLIGHUBATh BKJIQJ KaXJIOr0 U3 YYaCTHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMoi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC

No
n/n

HaumenoBanue pa3aenos u
TEM IIPOrPaMMBbI

KonnuectBo yacos

Bcero

KonTponbHbie
paboTHI

IIpakTruueckue
paboThI

DnexkTpoHHbIE (IUPPOBEIC)
00pazoBarebHbIC PECYPCHI

|Pa311e.11 1. ®PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA

11
MO3HAHUSA

®du3nka U METOBI HAYYHOTO || 2

bu6mmoreka IJOK
https://m.edsoo.ru/7f41bf72

|I/IToro o paszeny H 2 ||

[Pasnen 2. MEXAHUKA

2.1 |[Kunemarnka 5 bubauoreka LIOK
https://m.edsoo.ru/7f41bf72

2.2 ||dunamuka 7 bubmuorexa [IOK
https://m.edsoo0.ru/7f41bf72

2.3 ||3aKoHBI COXpaHEHHS B 6 1 1 bu6muotexa [IOK

MEXaHHKe https://m.edso0.ru/7f41bf72
|I/IToro 0 paszeiny H 18 ||

|P213I{e.11 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMHUKA

3.1 ||OcHOBBI MOJIEKYIISIPHO- 9 1 bubmuorexa [IOK
KWHETUYECKOH TeopHun https://m.edsoo0.ru/7f41bf72

3.2 ||OcHOBBI TEpMOAUHAMHUKH 10 1 bubmuorexa [IOK

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

3.3 ||ArperaTHbie COCTOSHHUS 5 bu6mmotexa [IOK
BenecTBa. Ma3zoBbie https://m.edsoo0.ru/7f41bf72
MePEXO/IbI

|I/IToro 10 pazueny H 24 ||

|Pa3J;[eJ1 4. JJIEKTPOJIMUHAMHUKA

4.1 ||9nexTpocTaTHKa 10 1 Bbubmmotexa LJOK

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

4.2 |[TocTostHHBIM 12 1 1 bu6mmoreka IJOK
AIICKTPUIECKHUit TOK. TOKHU B https://m.edsoo0.ru/7f41bf72
Pa3IMYHBIX cpeax

|I/IToro o pas3zeny H 22 ||

|Pe3epBHoe BpeMs H 2 || 1 H ”

OBUIEE KOJIMYECTBO 68 4 4

YACOB I10 [TPOI'PAMME

11 KJIACC

Ne || HammeHoBaHUE pa3aesioB U ‘ KommaectBo gacos OnekTpoHHBIE (ITUGPOBHIE)
/11 TEM MPOTPaAMMBI Beero|| Kontponbibre || JTaGopatopHbie oOpa3zoBarteibHBIE PECyPCHI
paboTs paboTsI

Pazaen 1. JEKTPOJANHAMUKA

1.1 |MarauTtHOE mOJIE. 11 1 2 bubmnoreka IIOK
DJeKTpOMarHuTHAs https://m.edsoo.ru/7f41c97c
WHTYKIHS

Wroro no pazneny H 11 ||



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

Ne ||HauMeHOBaHHE pa3iesioB U KonudecTBo vacoB DnextpoHHbIe (1IHPOBHIC)
/o TEM MPOTPAMMBI Beero| Kourponsusre | JlaGopatopmbie 00Opa3zoBaTebHbIC PeCypChl
paboTs paboTHI
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 ||Mexanudeckue u 9 1 Bbub6nuoreka IJOK
3JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41c97c
KoJieOaHust
2.2 ||MexaHu4ecKkHe 1 5 1 Bbub6nuoreka IJOK
3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 2 bubmorexa IIOK
https://m.edsoo.ru/7f41c97c
|I/IToro 0 pazfeny H 24 ||

|Pa3}1e.11 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 {|OcHOBHBI cienaIbHON 4 1 Bbubnuoreka [JOK
TEOPUU OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
|I/IToro Mo pasneny H 4 ||

[Pasnen 4. KBAHTOBASI ®U3UKA

4.1 |DnmeMeHTHI KBAHTOBOU 6 but6mmoreka [JOK
OINTUKH https://m.edsoo.ru/7f41c97c
4.2 ||CtpoeHue aroma 4 bubnmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.3 ||AtomHOE AP0 5 Bbub6nuoreka IJOK
https://m.edsoo.ru/7f41c97c
|I/IToro 0 pasfeny H 15 ||

|Pa3}1e.11 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOOPUIUKU

5.1 |[DmeMeHThI aCTPOHOMHUU U 7 1 bubmorexa [IOK
acTpou3uKu https://m.edsoo.ru/7f41c97c
|I/IToro Mo pazneny H 7 ||

[Pasnen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 ||O6oGmaroiee nosropeHue || 4 bubmmoreka IIOK
https://m.edsoo.ru/7f41c97c

|I/IT0ro 10 pazueny H 4 ||

|Pe3epBH0e BpeMsi H 3 || || H

OBIIEE KOJIMYECTBO 68 4 5

YACOB T10 ITPOT'PAMME

OOKYMEHT NOANMUCAH
QMNEKTPOHHOW NOAMUCHIO

Ceptucukat: 0239E90301DFB108A4419593C690359D82
Bnapeneu: Yypaiikuia Mpuna Bnagumnposxa
AevictButeneH: ¢ 02.09.2024 po 02.12.2025
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