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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTro
npeamera «®Puszuka» B oOpa3oBaTeNbHBIX  OpraHu3anusx Poccuiickoii ~ dexepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mnporpaMMmbl Mo (PU3HKE HaIpaBI€HO Ha (POPMUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusM ®I'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTb pealM3alli MEKIPEeIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1M M3y4YeHUs (U3MKU Ha YPOBHE CpeIHEro ooOIiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

peIMETHBIEC PEe3yIbTaThl MO rojlaM O0yUeHUSs;

e cozaepxanue yueOHoro npeamera «Pusnka» mo rojgam o0yueHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHAX MPUPObI, BBICTyIIasl B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKalolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUUN JJIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IIOJY4YEHHsI HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX UCCIIEOBAHUM.

B ocHoBy kypca pusuku 11t ypoBHSI CpeIHET0 0011ero 00pa3oBaHUs MOJIOXKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. BEE peanuszanus npeanosaraeT UCIoJIb30BaHUE T'yMaHUTapHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peaansyercs MOCPEACTBOM BBEIACHMS 3JIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero oodiero odpazoBaHus
SBIISAIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3aly IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaroniuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUYECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IEpeyHe J1adopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYacTHHKaMH 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUUMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyIENsAeTCsl PELIEHUI0 Pacu€THBIX M KaueCTBEHHbIX 3az1ad. [Ipu aTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjena
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyromue BbIOOpa (U3MUEeCKOW MOJeNnu IS CUTYallud MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAYyYHOro LMKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1ab0paTOpHOE 000PYIOBAHUE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
o0opyaoBaHue.

JeMoHCTpaliioHHOe 000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpALUil AJis HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
SMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYJIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HaydyHOMY H3YYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTABICHUA O HAyyHOM MeTOA€ TMO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;



dbopMUpOBaHHE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HbIX JI0Ka3aTeJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTiwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Ipolecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

nproOpeTeHNEe CUCTEMBI 3HaHUI 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, STEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHWE YMEHUH MPHUMEHSATh TEOPETUYECKUE 3HAaHUSA Uil OOBSICHEHUS
GuU3MYECKUX SBJICHWA B TPUPOJE U IS NPUHATHS TPAKTHUECKUX PEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHbIX 3aJa4 C SBHO 3aJaHHON (U3HYECKON
MOJIENIBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3mdecKon
MOJICIN, aJICKBATHON YCIIOBUSM 3a]1a4H;

NOHMMaHHe (PU3MUYECKUX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJOTUYECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUEC METOJIaMU CAMOCTOSITEIILHOTO TIAHHUPOBAHUS W TIPOBEIACHUS (DU3MUICSCKHUX
OKCIICPUMEHTOB, AaHAM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUSI
JIOCTOBEPHOCTH IMOJyYEHHOTO PEe3yJIbTaTa;

CO3JIaHUE YCIIOBHU JIJISl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESTCIILHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wusyuenue ¢usuku (6a30BbI ypOBEHH) Ha YpPOBHE CpefaHEro oOiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
U OMBITOB C YYETOM MHAMBUIYATBHBIX OCOOCHHOCTEH 00yYaronuxcs U HATMYUU MaTepUaIbHO-
TEXHUYECKOH 0a3bl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Poip m Mmecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.
Llemoncmpayuu
Amnasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe pABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHAT. ClokeHue NnepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe naBuxeHue. J[IBUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YyCKOPEHHUE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIC NIEpEJadH.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — MYTAMH,  INPOHMACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHBIE PaBHBIE ITPOMEKYTKHM BPEMEHM IPH PABHOYCKOPEHHOM [JBHKEHHH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

N3yuenue NBMKEHUS Teja, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. Ilepsbiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepuanbHOU Touku. Tpernii 3akoH HprOTOHA JUIsl MaTepraabHbBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buapl TpeHust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagoumnuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHHUM TeNA B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanyve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYXKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHIKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AepopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEPE PaCTSHKEHHS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHasi pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU MeopuU
OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBmwxkenue. [quddys3us. Xapaktep IBIKEHHS € B3aUMOJCHCTBUS YaCTHIL
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BemecTBa. MoJenu CTpOSHHUs Ta30B, >XKHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMNCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpUHU
UleaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompouecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHUSL.

Mopenb, HIUTIOCTpUPYIOLIAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOTO ra3za, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSs 3HEpPrusi TEpMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3MeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprust 0AHOATOMHOIO
UJeanbHOro raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaus paboThl rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh TIPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [IpUHIUTIBL [EeHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUN B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeictBus terioBod MamuHbl. [ukin KaphHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuuyeckue yCTpocTBa M MpPaKTUYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJMOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPTruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ JEMCTBHEM C)XaToro BO3AyXa, HarpeBaHue >Qupa B JIATyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALsA).

W3meHeHne BHYTpeHHEH sHepruu (TeMIepaTyphl) Tella Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachleHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucTau3anus. Y aelbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapoOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUd 3apsana. J[Ba Buaa >IeKTpUUYECKHX —3apsoB.
[IpoBoIHUKY, TUATIEKTPUKH U MOTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHslid  31n€KTpUyecKUid — 3aps.
OnekTpuueckoe moje. Hampsoxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro mods.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOMIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKa. VICTOYHWKH TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st y4acTKa LHenu.

DIIEKTPUUECKOE CONPOTHUBIICHHE. VnensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3JEKTPUYECKOTO TOKA.



DJIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MIOJTHOM (3aMKHYTOM) 3JIeKTpHUecKoil 1ienu. KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAs
Jucconyanus. JJIEeKTPOIIN3.

OneKkTpuuecKkuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuuyeckue ycCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIepMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBHI M (DOTOPE3HCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONEPEUHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3JeKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2JIEKTPOABWIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.

HabGnronenue snexrponusa.

MesknpenameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocCymIecTBISETCS C YUYETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (Qakr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKIMs, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHEe (PYHKLIMHU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0CMOC, TeII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIUIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEH U Ta30B, JJIEKTPUUECKUE
CBOMCTBA METAJUJIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3JlyXa, BETPhI, OapOMeETp, TEPMOMETP.
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Texnonoeus: mpeobpa3oBaHue IBUKEHUH € UCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAHOMATEepHaloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHl. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuK. KapTiHa TMHUI MarHUTHON MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIMU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cuina Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIUHU. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
ONEKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUjla HHAYKUMU B IPOBOJHUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIMH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHnuyeckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3pen 5. Kojie0aHus M BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Ko1eo0anus
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KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactota, amrumrtyna u ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MareMaTuyecknii MasTHHK. YpaBHCHUE TapMOHHMYECKUX KojieOanHui. [IpeBpaiienue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

KoneGartenbupiit  kOoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHLHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMHU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPTrUU B UICATBLHOM KOjeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIE MEXaHUYECKUE KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya M HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosib30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BbIHYXK/IEHHBIX KOeOaHUI.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMmbl — (3aBUCMMOCTA  CHJIBI  TOKa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOpA.

Mopenb TUHUY AIIEKTPOIEpEaAUN.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOa MAJBIX KOJeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL

Mexanuyeckue BOJIHBI, yciioBUsl pactpoctpadeHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHBL. [lomepeunble W mpononbHble BONHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHnranus BektopoB E, B, V B snexkrpomarnutHoi BoiHe. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJIoMJIeHUe, ToJsapu3amus, audpakius, uHrepdeperima. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJIeKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHu4eckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMATHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.
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Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEYHBIX U MPOIOJIBHBIX BOJH.

KoneoG:mromnieecs Teno Kak HCTOUYHUK 3BYKa.

HabumroneHnne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmroienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyd cBera. ToyeyHBII HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IJIOCKOM
3epKajie.

[Ipenomnenue cBera. 3aKkOHBI MpeIOMJICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONMHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPAaCCTOSHUE U
ONTHYECKasl CHJia TOHKON JHH3bL. [locTpoeHrne n300paxeHuii B cCOOMPArOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBass onrtuka. Wurepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxinuonnas pemérka. YcioBue HaAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnuyeckue ycTpoWcTBa M IpPaKTUYECKOE MPUMEHEHHE: O4YKH, Jyna, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
peméTKa, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onruueckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJiesib CBETOBO/Ia.

HccnenoBaHre CBONCTB N300pakKeHUI B JTMH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zpnen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEIBLHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHOM TEeopuun
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJSI CKOPOCTH CBeTa B BakKyyMme, MNPUHIUI
OTHOCUTEJIbHOCTH DUHINTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Heprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuia» Gororddekra.
Hasnenue ceera. Onbrtsel [1. H. JIeGenena.
XUMHYECKOE JIECTBUE CBETA.
TexHHuecknue yCTPOWCTBA W TPAKTHUECKOE NPUMEHEHHue: (poTolryeMeHT, (OTONATUHK,
coNTHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C LIMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. [locrymnarer bopa. U3nydenue u nornouieHue (GOTOHOB IpU MEPEXOE aTroma C
OJIHOTO ypOBHS B3HepruuM Ha Japyroil. Buasl cnektpoB. CHnekTp YpOBHEW 3HEpPruM aroma
BOZOpOAA.
BonnoBeie cBolicTBa yactull. Bosusl ne bpoiinsa. KopmyckynsipHO-BOJTHOBOM Ayaliu3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexkTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
HaOnroneHue muHeHyaTbiX CIEeKTPOB U3TYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGnronenue nuHeRvyaToro crexkTpa.
Tema 3. Amommnoe sa0po
OKCIIEPUMEHTHI,  JTOKa3bIBAKOIIUE  CIIOXKHOCTH CTpOEHHS  f1pa. OTtkpsITHE
panuoakTuBHOCTU. OnBITH Pesepdopna mo onpeaeneHnio coctaBa paJlioakTUBHOTO M3ITyUeHHs.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
OHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEpCHEKTUBBI sACPHON
HHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
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DnemMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYECKUE YCTPONCTBA U MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbel pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] TJIaBHOU
nocie0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE31. DTaInbl )KU3HU 3BE3L.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neuxxkenue Connua B ['anaktuke. Tunbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3inyueHue.

Macmrabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEIeNIEHUs MOJI0KEHHsI HeOEeCHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro noxymapus u sipkue 3BE3/1bI.

HaGmronenus B teneckon Jlynsl, manet, Muneunoro IlyTu.

O0o0maroniee NoBTOpeHHE

Pone (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THUYECKON cdepax JesATEIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJdb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B O0LIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCymIeCTBISieTCS C YUYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHME, HAay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXJIECTBO, BEKTOpPbI M HX
IPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHA,
MpU3HAKU 0100 TPEYTOILHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (pUryp u oobEéma Te.
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Buonozus: >nexTpuyeckue SIBICHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBM)KEHUS B
JKUBOU IIPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NECUCTBUE DPAJMALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusa: CTpOCHME AaTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPIABIX TEll,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX pyaA, (POTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonozusn: NTMHUM BJIEKTPOIIEpPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJICKTPOJABUIATEb,
UHAYKIUOHHAs IeYb, pajap, pajuoONpUEMHHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBYU-mneus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB)  MIOJDKHO  OOECMEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» HOKHBI OTpPaKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKIACHUIM, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacHIMpEeHHEe >KU3HEHHOTO OMBITa U ONbITa JACSITEIBHOCTH B MPOLECCE pean3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUM  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

NPUHITHE TPATUIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIE€ATEIbHOCTh B HHTEpEcax TpakJaHCKOTro oOIIecTBa,
y4acTBOBaTh B CAMOYIPaBIECHUHU B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) TpyaoBoOro BocnuTaHus:

UHTEpEC K pa3muuHbiM chepaM MpodecCHOHATHHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpPBl, OCO3HAHHME TJIOOANBLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

MJIAHUPOBAHUE W OCYUIECTBJICHHUE JIEUCTBHI B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3MKe;
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7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3MUECKOI HAYKU;

OCO3HAaHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYUIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3soBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 331aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKHU MOCIIECICTBUI JACSITEIILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MIPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBareibCKue 1eiCTBUA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUAMH W MeTOoAamMH (pu3mdeckoin
HayKU;

BJIQ/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
($uU3HKH, CITOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYeCKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMSI,

BIIAJICTh BHUJAMH JCSTEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMsI, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/IJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W W aKTYallM3UpPOBATh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJIe PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIE TIPH U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Paborta ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJyYeHUs] WHPOpMauu (GU3HUECKOTO COACPIKAHUS U3 MCTOUHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJM3, CUCTEMATHU3alUI0 U
WHTEPIpETAIHio HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBAa HWH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
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TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpCcOCOepEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COJNEpXKAaHUS B pa3IM4YHBIX (opmarax ¢ ydérom
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOPUH, BBHIOMpaAs ONTUMAIBHYIO (GopMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOH JEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHUI C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH ACHCTBUH, pPaCIpEelesATh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ysIbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE NPOEKTHI, OLICHUBATh HJAEU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYAILUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
pacuupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTSHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIHMA B 00IacTH (U3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTH KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalll, BBIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICITEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
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B npouiecce 1ocTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBI MO (pU3UKE AJIs
YPOBHSI CpeHEro obmero oopa3oBaHusi y 0OydYaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cdepbl, ObITh YBEPEHHBIM B ce0e€;

CcaMOperyJIMpoBaHus, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIJIEHHE K JOCTMXKCHHUIO IEeNd U YCIexy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTHMMU
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpPUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHON KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPaHMLBI NPUMEHEHUS HU3YyUEHHbIX (U3MUECKUX MojeNnel: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNN ), TEIJIOBOE PaBHOBECHE, MCIIApEHNE, KOHIEHCAlUs, JIaBJICHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, NOBBILICHUE NAaBJICHUs ra3a IIPU €ro Harpe€BaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JEeKTpU3alus Tell,
B3aMMOJIEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHUMAIbHAs DSHEPIUs, MeXaHWdeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABHJIBHO TPAKTOBaTh (U3MUYECKUN CMBICH MCIIOJIB3YEMbIX BEJIHYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUHHY
C IpyI'MMU BEJIMYMHAMU;

ONKCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XaOTHUYECKOTO JIBWYKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIMHHUIBL, HAXOAUTH (OPMYJBI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUUUHAM;

ONMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YSl GU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
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HaIpsOKEHHOCTh IMOJIS, IOTEHLHAJ, pa3HOCTh MOTEHIMUAIOB; IPU ONHCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, UX OOO3HAUCHHS W EAUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOT0 MCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBJIEHUH U TPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu d5ToM  (HopMyIHpoBaTh
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO0 000PYI0BaHUS, TPOBOAUTDH OMBIT M (JOPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX M3MEPEHMH, IPU 3ITOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUpPOBATh pE3YJIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHH B BUJIE TaOIUI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIIEI0BAHNUS;

coOnrofarh mpaBuiaa O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEILCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (IU3MUYECKON MOJIENbl0, HCIOIb3Ys
¢du3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BEIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyUYEHHOT0 3HaUeHHs! (PU3MUecKoi BEIMUHHBI,

pelath KayecTBEHHBbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOYKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHUS;

UCIOJB30BaTh NPU pPELIEHUMM Y4YEeOHbIX 3ajjad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUs y4eOHOU W
HAyYHO-MOMYJISIPHONM HMH(QOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPAaHEHHUS 3/10POBbS U COOIIOIEHNS HOPM IKOJIOTHYECKOTO TOBEJCHHS B OKpY Kalollel cpefie;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TUIAHUPOBATh PaboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYAlUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB I'PYIIbI B
peleHne paccMaTpuBaeMoN IPOOIEMBI.

K koniy oOyuenust B 11 kJjiacce npeMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSl YMEHUI:
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JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NESITEIbHOCTH JIFOJIEH, IeTI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENei: TOYeUHBIH
JJIEKTPUYECKUNA 3apsii, JIyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJIEpHAs MOJENb AaToMa,
HYKJIOHHAsi MOZIETTb aTOMHOTO sI/Ipa MPH PEeLIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIECHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3MKH: 3JEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCICTBHE MAarHUTOB, AJIEKTPOMATrHUTHAs
MHAYKUMS, JAEWCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYIIMICS 3apaf,
AIEKTPOMArHUTHBIE KOJIOAHUS M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U CKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHbIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIA,
paboTa TOKa, MHAYKLIHS MarHUTHOro Tojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTYyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJie0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHWUU MPAaBUIHHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUCHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

OMKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMnyibc (OTOHA, TMEpPHOJ IMOJypaclaga, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (PU3MUYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUHHBI;

aHaAJTM3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SIBIEHUS, UCHONB3Yys (PU3MUECKHe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENbHOIO U MAPAIEIBHOIO  COEIMHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH 9JEKTPOMarHUTHOM MHAYKLUH, 3aKOH
NPSIMOJIMHEHHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Uit (QoTodddeKTa, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
COXpPAaHEHHS MWMIIYJIbCa, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMcia, MOCTyJaTsl bopa, 3aKOH PagMOaKTUBHOIO pacmnazna, IpH 3TOM pPa3IvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBbIpAXEHHE W YCJIOBUS (TpaHMIIb,
00JacTv) IPUMEHUMOCTH,

OTIpEe/IeNATh HaIpaBJIEHWE BEKTOpAa MHIYKIWU MAarHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: TMpu 3ToM  (POpMyIHpOBaTh
npobnemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTDH OMBIT M (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpAaTh ONTUMANbHBII CIOCO0 M3MEpPEHUS M MCIOJIb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHU;
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UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yJibTaThl MOJYUYEHHONH 3aBHCHMOCTH
(Gu3nyeckux BEIMYMH B BUAE TaOmMLl W TIpaduKOB, JenaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEI0BAHMS;

coOuoiaTh IpaBuia 0€30MacHOro TPyAa IpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000py10BAHNUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONb3Ys
(Gu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBMs 337a4l BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH M1OJIyYEHHOI'O 3HaUeHUs! (PU3MUeCcKOi BEINYHHBI,

pelarb KayeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYUBYIO LIEIOYKY
paccy’KIeHUI ¢ OIIOPOi Ha N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAUH U IPEACTaBlIeHUs y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH
aHaAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHUS 3/10pOBbs U COOJIIO/IEHNS HOPM HKOJIOTHYECKOTO MOBEJCHMS B OKPYIKaIOLLEeH Cpefie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYMNIIbI, PpAlMOHAIBHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAHJAPTHBIX CUTYyalMsX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXJ0TO M3 yYaCTHUKOB TPYIIHBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoJunuecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/mm OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30BATETBHBIE
padoThbI padoThI pecypesI
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa LOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
23 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
) TEOPHUH https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnoreka [JOK
) da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41b{72
4.2 [TocTOsAHHBIN 2JIEKTPUYECKUH TOK. TOKH B 12 1 1 bubnuoreka [JOK

24




‘ Pa3IMYHbIX Cpeliax
Hroro no pazgeny
Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

22

68

‘ https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero Kontpoabubie  IIpakTuyeckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypes
Pazjnen 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nosjie. DJeKTpOMarHuTHas 1 1 3 bubmumoreka [IOK
WHIYKITUS https://m.edsoo.ru/7{41c97c¢
Htoro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3JIEKTPOMAarHuTHhIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorex K
23 Onrica 10 3 bitpeim edion /E419Te
Hroro no paszueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuorexa [JOK
’ OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE 517pO > https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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bu6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bubmumoreka [IOK
6.1 O0obumaiouee noBTopeHHe 4 https://m.edsg).ru/7f4lc97c
Hroro no pazgeny 4
PeszepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH
Jronen

Y4YuThIBaTh TPAHMIIBI TPUMEHEHUS M3YYCHHBIX (DU3UUYECKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAas CUCTeMa OTCcu€Ta, abCOIOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU
(bU3UIeCKUX 3a1a4

Pacno3naBath ¢uzndeckue sBJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHH
CTPOGHHS BeIIecTBA U  JJCKTPOJMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IMaJeHHE
TeJd, JABWKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TeI;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX Tell, M3MEHEeHHe o0bEéMa Ten TpU  HarpeBaHUU
(oxmaxkieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUS,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAKHOCTh BO3IyXa,
MOBBIIIICHHUE JIaBJICHUS ra3a MMPH €ro HarpeBaHWU B 3aKPHITOM COCYIIE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHUS Ta3a B H30MpOIeccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

OnuchiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3yd (uznueckue
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOpPEHHE,
Macca Tella, CWIa, WMIYJbC Tejla, KHWHETHUYECKas DJHEprus,
MOTEHLIMAJIbHAs JHEpPrus, MexaHudeckas paboTa, MeXaHHW4ecKas
MOIITHOCTh; IPU ONMMCAHUM NMPABUIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUsT WM €AMHHULIbI, HAXOAWUTH
(opMyJIBl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMH
BEJTMYMHAMU

10.5

10.6

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€l M TEIJIOBbIE
ABJIEHUS, UCHOJb3ys (U3NUYECKUE BEJIMYMHBL: JIaBleHHE Ta3a,
TeMIlepaTypa, CpeaHssl KHWHETUYeCKas DSHEpPrusi XaoTHYECKOIo
JBIKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSs OJHeprus, pabora rasa,
KO3 (UIIMEHT TOJEe3HOr0 JEHCTBUS TEMJIOBOIO JBUTATENs; MpHU
OMHMCaHUU MIPaBUIILHO TPaKTOBATh buznueckuit CMBICIT
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EAMHHUIbI, HaXOAUTh
(hopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU
BEJIMYMHAM

OnucelBaTh W3y4YEHHBIE DJJIEKTPUUECKHE CBOMCTBA BEILECTBA U
JNEKTpUYECKUE  SIBIEHUs  (TpOLeCChl), HCMONb3ys  (pusnueckue
BEJIMYMHBI:  DJEKTPUYECKUH  3apsii,  DJIEKTPUYECKOE  TIOJE,
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HanpspKEHHOCTh  ITOJIA, IOTEHIMAJ, pa3HOCTb IOTEHLMAJIOB; IIPH
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOJIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS U EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU

10.7

aHaM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBICHHS, HCHOJIb3YS
(bu3nyeckue 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXPaHEHMsI MUMITyJIbCA, IIPUHLUI CYNEPIO3ULIANA CUJI, TPUHLIAIL
paBHONpAaBUsS HMHEPLUUAIBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHs BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHENl KUHETMUYECKON SHEpPruu TEIJIOBOrO IBMXKEHUS MOJIEKYH C
aOCOJIIOTHON TeMIlepaTypo, MepBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHMs JUIEKTPUUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe
BBIPAKEHHUE U yCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCIOBUS UX 0€30IacHOro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimmonaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX ¥ KOCBEHHBIX M3MEPCHUN; MPH
sToM (opmynupoBaTh MpobieMy (3agady) U TUIOTE3Y Y4YEOHOro
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  IPEJIOKEHHOTO
000pyI0BaHUsl, POBOAUTH OMBIT ¥ (POPMYIIMPOBATH BBHIBOIBI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIIOCO0 U3MEPEHUS U
HCIIOIBb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIONB30BAaHUEM TMIPSIMBIX HW3MEPEHHM; TMPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pE3yJbTaThl MMOJTYYEHHOH 3aBUCUMOCTU
(bU3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BHIBOJIBI 11O
pe3yabpTaTaM UCCIEeI0BAHMS

CoOnromate mpaBumia  0€30MIaCHOrO  TpyJa TMpU  MPOBEJIECHHUH
UCCIEIOBaHUM B paMKax Y4eOHOTro SKCIIEpUMEHTa, Y4yeOHO-
HCCIIEIOBATENbCKON M INPOEKTHON AEATEIBbHOCTU C HCIIOJIB30BAHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

Pemate pacu€rHple 3a/auu ¢ SBHO 3a/laHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7aud  BBIOMpaTh  (PU3UYECKYI0 MOCNb, BBIACIATH
¢du3nueckre BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pEIICHUs,
MPOBOJIUTH PACUETHl M OIEHHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI

PemraTe KauyeCTBECHHEBIE 3aJ1a4u: BBICTpanBaTh JIOTHYECKH
HETIPOTHUBOPEUUBYIO TETIOYKY PACCYKJICHUHM C OMOPOM HAa M3YUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SIBICHUS

Hcnonws3oBath Tpu  pemIeHWH  y4eOHBIX 3aJad  COBPEMEHHBIC
WH(OPMALIMOHHBIE TEXHOJOTMHU [UIsl TIOMCKA, CTPYKTypUPOBAHHS,
WHTEPIPETAIIM M TIPEJCTABICHUs Yy4eOHOW W HAyYHO-TOMYJISIPHOMN
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10.16

10.17

uHpOpMaIMY, TOTYYCHHON M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(POpMaIUIO

[TpuBOaUTHE TpUMEPH! BKJIAAa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEAHEBHOM
KU3HU JUTsl o0ecriedueHus 0€301aCHOCTH NP OOpalieHuu ¢ prudopaMu
M TEXHUYECKHMHU YCTPONCTBAMH, JUIS COXPAHEHHS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBE/ICHHS B OKPYKaIOIIEH cpefie

10.18

11 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
[JIaHUPOBaTh  paboOTy  TpyIIbl, pPalMOHAIBHO  pacHpeneisiTh
00S3aHHOCTM U IIJJAHUPOBAaTh JEATEIbHOCTb B HECTAHIAPTHBIX
CUTyallMsX, aJleKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB
IPYIIIbI B pELIEHUE paccMaTpUBaeMOM MpoodIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBaHusi

11.1

11.2

11.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax poOJdb W MeCTo (HU3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOUN IESATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTh U €AMHCTBO (PM3MYECKOM KapTHHBI MHUpa

Y4YuTBIBaTh TPaHMIIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN IEKTPUYECKUH 3apsl, AlepHas MOJENIb aTOMAa, HYKJIIOHHAs
MO/IeJIb AaTOMHOTO siipa MPH pelIeHNH (PU3nIecKux 3a1a4

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkwm:
JIEKTpUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
JIEKTPOMArHuTHas WHAYKUUS, [JeHCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIXKYIIMHCS 3apsl, JJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuMs, audpakuus u
MOJISIpU3alLusl CBETa, AMCIEpCUsi CBeTa, (HOTORIEKTPUUYECKHH APPeKT
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palnOaKTHBHOCTD

11.4

OnuceiBaTh  W3yYCHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO ITPOBOAMMOCTD Pa3INYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHuuanoB, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
oy, cuiaa Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTYILKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKA B MpoIiecce
rapMOHHUYECKHUX 3IEKTPOMATrHUTHBIX KoJeOaHui, bokycHoe
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11.5

paccTosiHuE U ONTHUYECKas CWJIA JIMH3BI, IPU ONHUCAHUU IPAaBUIBHO
TPaKTOBAaTh (PU3UYECKUIl CMBICA HCHOJB3YEMBIX BEJIMYUH, HX
0003HAYCHUsT W EIUHMIbI, YKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BETUUYHUHY C IPYTMMH BeTUUUHAMU

OnuceiBaTh M3y4eHHBIC KBAHTOBBIC SIBJICHHSI U TPOIIECCHI, UCIOIB3Ys
(U3UYEeCKUe BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIUHA
BOJIHBI M 4YacTOTa CBETa, DHEPrHs W UMIYJIbC (OTOHA, TEPUOJ
moyypacmaaa, OJHEprus CBS3M aTOMHBIX sJIep; MPH  OINUCAHUU
MPaBHWJIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIINYHH,
WX O00O3HAYCHHS WM EAWHUIILI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
TaHHYI (GU3NYECKYIO BEJIMYUHY C JPYTHMH BEIMYMHAMHU, BRIYUCIISATD
3Ha4YCHHE (PU3NUYECKON BETUIMHBI

11.6

11.7

AHanu3upoBaTh (PU3NYECKHE TPONECChl W SBICHUS, HCIOJIb3Ys
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCTIEIOBATEIBHOTO W TapajuIeIbHOTO COCTUHEHHUS IPOBOJIHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MIPSIMOJIMHEHHOTO PacCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpAaHEHHsT  MaccoBOIO  4YHCNIA, MOCTynarel bopa, 3akoH
paJIMOAKTUBHOTO  pachajga; TMpH 3TOM pa3jinyaTh CJIOBECHYIO
(hOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBHIPAKCHHUE U YCIOBHS
(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

OnpenensTh HalpaBl€HHWE BEKTOpa HWHAYKIMH MarHUTHOTO OIS
MIPOBOJIHMKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBAaTh HW300pa)KEHHE, CO3[aBAEMOE TUIOCKUM
3€pKaJiOM, TOHKOW JIMH301

11.9

Brimonaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/ISI/ILIGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynupoBaTh TMpobieMy (3amady) U THUIOTE3Y YYEOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBObI

11.10

OCYHICCTBJ'ISITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPpU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCITIOJIB30BaTh U3BCCTHHIC METO/IbI OIICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

11.11

HccnenoBath 3aBHCUMOCTH (PU3WYECKUX BEJTUYHH C HCIIOIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcupoBaTh pPe3yIbTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BHJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI M0 pE3yIbTaTaM
HCCIEIOBaHUS

11.12

11.13

CobGmogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUH
UCCIeOBaHUNH B paMKax YydeOHOTO JKCHepUMeHTa, y4eOHO-
HCCIIE0BATENbCKON U MPOEKTHOU JEATEIbHOCTH C MCIOJIb30BAaHUEM
M3MEPHUTENBHBIX YCTPONCTB U Ta0OPaTOPHOTO 000PYI0BAHUS

Pemate pacu€rHple 3a/auu ¢ SBHO 3a/laHHON (DU3UYECKON MOJIEIBIO,
UCTONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSl  3aJaud  BBIOMpaTh (PU3UUYECKYIO MOCNb, BBLICIATH
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¢usnyeckue BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
HIPOBOAMTH PACUETHI U OLCHUBATh PEAbHOCTD IOJyYSHHOTO 3HAYCHUS
(hU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpO Ha M3yYeHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp30BaTh Mnpu  pelleHUM y4yeOHBIX 3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTypUpPOBaHMS,
WHTEPOpPETAllMd M MPEACTaBICHHUA y4eOHOW W Hay4YHO-IOIYJISIPHON
nH(pOpMaLIUY, MOJYYSHHON U3 Pa3NUYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAJM3UPOBAThH MOJyyaeMyto HHPOPMAITUIO

11.16

OOBSICHSITh TPUHIUIBI JACHCTBHUS MAIINH, MPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pasinyaTh YCJIOBUS HX OE€301aCHOTO HCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
KU3HM 111 o0ecrieueHuns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXPAHCHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEICHHUS B OKPYIKAIOIIEH cpejie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpEAENATh
0053aHHOCTM M  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB
IpYMIIbI B PELIEHUE paccMaTprUBaeMoi pooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3neia

2.1

Konx nposepsiemoro

3JIEMCEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunbie
METO/bl TO3HAHUSl OKPYKArOUIEro MHpa.
Ponp skcnepuMeHnTa M TEOpuM B IpouLecce
MO3HAHMS  NPUPOABL.  ODKCIEPUMEHT B
¢busnke

1.2

2.1.1

MogenupoBanue (U3NYECKUX SBICHUA U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
@usnueckue 3aKoHbl U Teopuu. ['paHuisl
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBua. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IIPAKTHUYECKOU
JESATEIHOCTH JIIOJEH

MEXAHUWKA
##HPari#KMHEMATHUKA

Mexanuueckoe JBUKEHUE.
OTHOCHUTEIBLHOCTD MEXaHUYCCKOI'O
nBukeHus. Cucrema orcuéra. TpaekTopus
[Iepememenue, CKOpOCTb (cpenuss
CKOpPOCTb, ~ MTHOBEHHas  CKOPOCTb) U
YCKOpPEHHE  MATEpUAIbHOM  TOYKH, MX
MPOEKIIMM HA OCH CHUCTEMBI KOOpAMHAT.
CrnoxxeHue TmepeMelleHUud U  CII0KEHHE
CKOpOCTEU

PaBrOMepHOE u PaBHOYCKOPEHHOE
npsiMojuHeiiHoe  nBwkeHue.  ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOpEHUs, IIyTM WU  IEepEeMEIICHUs
MaTepuaabHON TOYKH OT BPEMEHHU

CBobOoHOe majieHune. Y CKopeHue
CBOOOIHOTO MaJeHUS

KpuBonnnuelinoe nBuxeHne. PaBHOmMEpHOE
IBUKEHHE  MAaT€pUAJbHOM  TOYKHM IO
OKPY’KHOCTH. YTJIOBasi CKOPOCTh, JIUHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.
[{eHTpOCTpEMHUTEIBHOE YCKOPEHHE

TexHuueckue  yCTpOWCTBA:  CHUIAOMETP,
JBHKEHUE CHApSOB, LIEMIHBIE U PEMEHHbIE
nepeayu

[IpaxkTrueckue paboTHI. N3mepenne
MIHOBEHHOM  ckopoctd. MccienoBanue
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2.2

23

221

COOTHOILIICHUA MCKOY nyTiaMHU,
MPOMICHHBIMH TEJIOM 3a I10CJIeI0BATEeIbHbIC
paBHBIE  IIPOMEXYTKM  BPEMEHU  IIpHU
PaBHOYCKOPEHHOM [IBIDKEHHH C HAadaJIbHOM
CKOPOCTBIO, paBHOM Hym0. M3yudeHue
IBIKCHUS IIApUKa B BSA3KOH JKHIIKOCTH.
W3ydenue nBUKEHUS Tena, OpPOIIEHHOTO
TOPU30HTAIEHO

#H#HPari## IMHAMUKA

[Ipunuun  otHocutenbHOCTH  [amuiies.
[TepBriii 3axkoH Hprorona. HMHeprumanbHble
CHUCTEMBI OTCUETA

222

223

Macca Tena. Cuna. [TpuHumn
CYNEPIO3UIHN CHI

Bropoii 3akon HeloToHa a5 MaTepranbHOM
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa ans
MaTepHATBLHBIX TOUEK

22.4

3akoH BcemupHoro Tarorenus. Cuna
TsokecTd. IlepBas kocMuueckas CKOpPOCTb.
Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuia TpeHus
CKOJBXKEHUSI M CHJa TPEHUS TIOKOS.
Koadduruent TPEHUSI. Cuna
COMPOTHUBIICHUS TP JBIDKCHHHM Tela B
KHUJIKOCTHU WU Ta3e

[ToctynaTtenbHoe 51 BpallaTeIbHOe
JBIKEHHE a0COJIIOTHO TBEPIIOTO Tela

2.2.8

Moment CUJIBI OTHOCHUTEIILHO ocH
BpAaLEHHUS. [Ineyo CHUJIBI. YcaoBus
paBHoBecus TBEpAoro Tena B UCO

229

2.2.10

TexHuyeckue yCTpOMCTBA: MOAUIMITHHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

IIpaxTueckue paboTHI. N3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IJIOCKOCTH MO JIEWCTBUEM HECKOJIBKHUX
cwi. HMccnenoBaHne  3aBHCHMOCTH — CHII
YIPYIOCTH, BO3HMKAIOIIUX B
nepopMUpyeMOil TNpYyKUHE U PE3HMHOBOM
oOpasue, OT BEJIWYMHBI HMX JedopMaluu.
Hccnenosanue yCIIOBUH paBHOBECHS
TBEPAOIO TeJIa, UMEIOLLET0 OCh BpaICHUS

###HPar#t##3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
MaTepualbHBIX TOuYeK. Mmmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tella
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3.1

3akoH coxpaHeHus wummnyinsca B HCO.

232
PeakTuBHOE ABMKEHHE

233 Pa6ora cuibl

234 MomHoCTb CUJIbI

235 Kunernueckass  sHeprus  MaTepHAIBHOU
TOYKH. Teopema 0 KHHETUYECKOW YHEPTUU
Ilorenunanpnas sHeprus. lloreHumanbHas

236 SHEeprus yIpyro nepopMUpOBaHHON
npyxuHsl. lloreHnumanbHas »Heprus Ttena
BOJIM3M IOBEPXHOCTHU 3eMITU
[loTeHumnanpHple ¥ HENOTEHUUAJIbHbIE
cuibl. CBA3b pabOThl HENOTEHLUAIBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEpPIrun
CUCTEMBI  Tell. 3aKoH COXPaHEHHUS
MEXaHUYECKON JHEPTUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHMUSI

239 TeXHI/It{eCKHe YCTpOMCTBA: ABIKCHNE PAKET,
BOJOMET, KOIIEp, IPY>KUHHBIN MHCTOJIET
[Ipaktnyeckne paboTsl. M3yueHwe cBs3u

23.10 CKOpPOCTEM Tela Mpu HEyIpyroM ynape.

WccnenoBanue cBsizu pabOThl  CUJIBI  C
M3MEHEHHEM MEeXaHMUYECKOW SHepIruu Teja

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-
KUHETHUYECKON  TEOpHH. BbpoyHoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JIBUKEHMS] M B3aMMOJIEWCTBUSA  YaCTHIL
BELIECTBA

Mopnenu cTpoeHusi Tra3oB, XHIKOCTEH H
TBEPABIX Tel U OOBACHEHHUE CBOMCTB
BEIIECTBA HA OCHOBE ATHX MOJIENEN

Macca wmounekyn. KonudecTBo BeliecTsa.
IToctrosiHHass ABoragpo

TemmoBoe paBHOBecue. Temreparypa u €€
n3mepenue. [llkana temneparyp Llenscus

Mopnens wuneanbHoro raza. (OcCHOBHOE
YpaBHEHHE  MOJIEKYJIIPHO-KHHETHUYECKON
TEOPHH UACATHHOTO ra3a

AOcomoTHasE  TemmepaTypa Kak — Mepa
CpeHEe KMHETUYECKON SHEPrUM TEIJIOBOTO
nBwkeHus yactuil ra3a. [llkama remmnepatyp
KenrBuHa

VYpaBuenne Kianeiipona — Menaeneesa.
3akoH /lampToHA

T"a30BEIE 3aKOHBI. N3onporeccer B
HIeAILHOM rase c NOCTOSSHHBIM
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3.2

KOJIMYECTBOM BEIECTBA: U30TEPMA,
n30xopa, u3obapa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,
OGapomerp

3.1.10

3.2.1

322

3.23

3.24

3.2.5

[IpakTnuyeckue pa®otbl. M3mepeHue macchbl
BO3/yXa B KJIACCHOU KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXTY
IapamMeTpamMM COCTOSIHUSL  Pa3pesKEHHOTro
rasa

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamuueckas cucremMa. BHyTpeHHs s
SHEPTUsl TEPMOJUHAMUYECKOW CHUCTEMBI U
CrocoObI €€ N3MEHEHHUS

Komnuectso TEILIOTHI u palora.
BryTtpeHnHss SHEPIUs OJIHOATOMHOTO
HJ1eaIbHOrO0 Tra3a

Bunpl Temonepenauu: TEIIONPOBOAHOCTD,
KOHBEKIIMs, H3inydeHue. TemroémkocTs
Tena. YJenbHas TEIIOEMKOCTh BELIECTBA.
Pacuér  konmyecTBa  TEIUIOTBI  IIpHU
TeIlonepesade

[IepBb1it 3aKOH TEPMOJAUHAMUKH.
[Ipumenenune IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K U30IIPOLECCAM.
I'paduueckas uHTEpIIpeTans paboThl raza

TennoBele MamuHbl. [IpuHIMOBL AEHCTBUS
TEIIOBBIX MalIMH. [IpeobpaszoBanus
SHEPrUU B TETIOBBIX MalinHax.
Koaddunuent nonesHoro nercreus (nanee
— KIIJT) rennoBoit mamuusl. ukna Kapro u
ero KIIJI

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoGpatumocTs mpoleccoB B MpUpPOJE.
TennoBple  ABUTATENU.  ODKOJIOTHYECKHE
pOoOJIEMBI TEIIOHEPTETUKU

Texnuueckue  ycTpoiicTBa:  JBHUrareib
BHYTPEHHETO CTOpaHus, OBITOBOM
XOJIOAUIIBHUK, KOHAULIMOHEP

IIpaxTrueckue paboTHI. H3mepenue
YIEIbHOU TEIUIOEMKOCTH

3.3

###Par### Al PEIATHBIE COCTOSAHUWA BEIHLIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

332

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenne u kureHue. YenbHas TEIUIOTa
napooOpa3zoBaHUsI. 3aBUCUMOCTD
TEMIIepaTyphbl KUTIEHHUs OT IaBJICHUS

AOCOII0THASE U OTHOCHUTEIIbHAS BJIAXKHOCTH
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BO3ayxa. HacelmenHslil nap

333

334
3.35

3.3.6

3.3.7

Teépmoe Teno. Kpucrammmueckue u
amop¢Hble Tena. AHH30TPOIUS CBOWCTB
KPUCTaJUIOB. Kunkue KPHUCTaJUIBL.
CoBpeMeHHbIE MaTepHaJIbl

[InaBnenue u Kxpucramusauus. Y JIelbHas
TerioTa miasieHus. CyOnumanus

ypaBHeHI/Ie TEII0BOro OajaHca

TexHuueckue yCTpPOWMCTBA: TUTPOMETP U
MICUXPOMETP,  KaJIOPUMETpP, TEXHOJOTUHU
MOJIy4€HHUs COBPEMEHHBIX MAaTepuajoB, B
TOM qucIie HaHOMAaTEpHUaJIOB, u
HaHOTEXHOJIOTUU

[IpakTuueckue paboTHI. H3mepenue
BJIQ)KHOCTH BO3/1yXa

OJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

4.1.1

OnekTpu3auusi Tell. DJEKTPUYECKUN 3apsi.
JIBa BUJIa SIEKTPHUUECKUX 3apsiIOB

4.1.2

4.13
4.14

4.1.5

[IpoBoaHMKH, TUDJICKTPUKU H
MTOJTYTIPOBOTHUKHU

3aKOH COXpaHEHUsI JIEKTPUUYECKOTO 3apsia
Bzaumopeiictue 3apsnos. 3akoH Kynona
DnekTpuyeckoe mosie.  Hampsok€HHOCTH
JIIEKTPAYECKOTO OIS, [TpuHIIMO

Cynepro3nuunu. JInaumn HaHpH)KéHHOCTI/I
QJICKTPHUYICCKOIO I10JIA

PaGotra cun 2reKTpOCTaTUYECKOTO TOJS.
Tlorenuuan. Pa3HoCcTh NOTEHIIHATIOB

HpOBO}IHI/IKI/I U JUBJICKTPUKHU B IMMOCTOAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJICKTpI/I‘ICCKaH
IMPOHUITACMOCTb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

4.1.10

TexHndeckue ycTpoicTBa: 3IIEKTPOCKOTI,
JIEKTPOMETP, DIEKTPOCTATUUECKas 3allNTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KOH/IEHCATOp, KCEPOKC, CTPYHHBIN MPUHTED

[IpaxkTrueckue paboThI. H3mepenne
NMEKTPOEMKOCTH KOHJEHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcnoBUsS  CYIIECTBOBAaHUS  MTOCTOSTHHOTO
INEKTPUYECKOTO TOKA. VICTOYHUKH TOKA.
Cuia Toka. [TocTOSIHHBINH TOK
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11 KJIACC

Kon
pasneia

422

Hanpsokenne. 3akon Oma 17151 yyacTka Lenu

423

424

4.2.5

DNEKTPUUECKOE CONPOTUBIICHUE. Y I€TbHOE
COIPOTHBIICHUE BEIIECTBA
[TocnenoBarenbHoOE, napajuieIbHOE,
CMEIlIaHHOE COEMHEHNE TPOBOIHUKOB
PaGora »snexkrpuyeckoro Toka. 3aKOH
Jxoyia — Jlenua

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

anexTponaBxkymas cuna (gaiee — SC) u
BHYTPEHHEE COIPOTUBICHHE HCTOYHHKA
ToKa. 3akoH OMa JuIsl IOJHOU (3aMKHYTOM)
aeKTpuyecKoi mernu. KopoTkoe 3aMplkaHue

DJeKTpOHHAsT  TPOBOJMMOCTh  TBEPIBIX
METAJJIOB. 3aBUCHUMOCTHh  COMPOTUBIICHHS
METaJUIOB oT TeMIIepaTyphl.
CBepXITpoBOJIUMOCTh

Koanposepsiemoro

3JIEMCHTA

429

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

OnexTpuueckuid ToKk B BakyyMme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

[TomynpoBoaHUKH. CobcTBeHHas u
MIpUMecHast MPOBOAUMOCTh
MOJyIIPOBOJIHUKOB. CaoiicTBa p-n
nepexojia. [lomynpoBoJHUKOBBIE TPHUOOPHI

ONEKTpUYECKU TOK B  DJIEKTPOJIMUTAX.
DNEeKTPOIUTHYECKAS JIUCCOLIMAIIHS.
DneKkTponu3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENILHBIE M HECaMOCTOSITENLHBIN
paspsa. Paznuunbie THUTBI
CaMOCTOAITEJIBHOTO  paspsiga.  MoyHUSL.
IIna3zma

TexHnyeckue  ycTpONCTBA:  amIepMeETp,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIC npuoopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
INOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
MIOJIyIIPOBOTHUKOBBIN MO/, TaJIbBaHUKA
[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.
N3mepenune 3JIC MCTOYHMKA TOKa M €ro
BHYTpPEHHET0 conpoTusieHus. Habmonenue
IEKTPOIH3A

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS
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OJIEKTPOAMMHAMUKA

4.3

##HPariH#M AT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA

4.3.1

432

433

WVHIYKLNS

ITocTostHHBIC MAarHuThlI.
BSaHMOHeﬁCTBHC IIOCTOAHHBIX MarHuTOB

MaruutHoe mnoJsie. BekTop MarHUTHOM
uHayKuud. [lpuHIMn — cynepno3uiuu.
Jluaum marauTHOM MHAyKiuu. Kaptuna
JIMHAM MAarHUTHOM MHAYKUMHA  TIOJIS
ITOCTOSIHHBIX MarHUTOB

MaruutHoe 1moJjie MpOBOJAHUKA C TOKOM.
Kapruna  7auMHMN  1Oias  JUIMHHOTO
MPSMOT0 MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOI'O TMPOBOJHUKA, KATYIIKH C
tokoM. OnbIT Dpcrena. Bzaumopelicreue
MIPOBOJIHUKOB C TOKOM

434

4.3.5

Cuna Amnepa, €€ MOILyJIb U
HallpaBJIEHUE

Cuna  Jlopenua, e€  monyib "
HarpaBjeHue. JIBMKeHue 3apsyKeHHOU
4acTUIl B OAHOPOJAHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna

4.3.6
4.3.7

4.3.8

SIBneHue QJICKTpoMar HUTHOM HHAYKIOUH
IToTox BCKTOpa MarHUTHOM HHAYKIWU

SC MHIYKIWH. 3aKoH
AJIIEKTPOMArHUTHOM MHAYKIMU Papanes

4.3.9

4.3.10
4.3.11

BuxpeBoe anextpuueckoe mnone. IJC
UHAYKIUH B TPOBOJHMKE, JBHKYIIEMCS
MIOCTYTIATEIEHO B OJTHOPOHOM
MarHUTHOM I0JIe

IIpaBuio Jlenna

NHIyKTUBHOCTSD. SIBnenue
camouuaykiuu. IJIC caMouHIyKIIUN

4.3.12

9Hepr1/151 MAarauTHOIO IIOJIA KAaTyHIKHU C
TOKOM

4.3.13

DNEKTPOMArHUTHOE T0JIe

4.3.14

TexHudeckne yCTPOWCTBA: IOCTOSIHHBIE
MAarHuThl, JJIEKTPOMArHUTBI,
JIIEKTPOJBUTaTEb, YCKOPHTEIH
IEMEHTAPHBIX YaCTHLl, WHIYKIMOHHAS
reypb

4.3.15

[IpakTnueckne  paborel.  M3yueHue
MAarHUTHOTO TIOJI1 KaTYIIKH C TOKOM.
UccnenoBanue IeHWCTBUS IOCTOSHHOTO
MarHuta Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS
AJIEKTPOMArHUTHON MHIYKIIMH
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KOJIEBAHMA Y BOJIHBI

5.1

#HPartt#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

5.1.1

KOJIEBAHMA

Konebarenbnass cucrema. CBOOOIHBIC
KojeOanus. ["apMoHnYecKrue KoJieOaHusI.
[lepuon, wacrora, amrumtyaa u (dasa
KoJieOaHui

[IpyxuHHBIIA MAasITHUK.
MaremaTuyecKuii MasiTHUK

YpaBHEeHHE TAPMOHHYECKHUX KOJIEOAHUU.
Kunematnueckoe ¥ JUHaAMHUYECKOE
ONHUCaHUE KOJIe0ATEeNbHOIO JBUKEHUS

IIpespamenue SHEPIrUu pu
rapMOHHYECKUX  KoneOaHusix. CBs3b
aMIUTUTYJIbI ~ KOJIEOAHWW  MCXOJIHOM
BEJIMUMHBI C aMIUIUTyJaMu KoyieOaHHi
€€ CKOPOCTHU U YCKOPEHHUS

Konebarenbublii  koHTYp. CBOOOIHBIC
3JIEKTPOMAarHUTHbIE KoJsieOaHus B
UJCabHOM  KOJIe0aTeIbHOM  KOHTYpeE.
AHajioruss MeXJIy MEXaHUYECKUMH MU
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU.
®opmyna TomcoHna

3aKoH COXpAaHEHHUS  DHEPruu B
U/ICNIbHOM K0J1e0aTeIbHOM KOHTYpe

BoinyxaeHHbIe MeXaHUYECKUE
koneOanust. Pesomanc. Pe3zonanchas
KpHUBasl. BriHyX1eHHbBIE
BHGKTpOMaFHI/ITHBIC KOH€6aHI/I$I.

5.1.10

5.1.11

Ilepemennbiii  Tok. CuHYycOUIAIBHBIN
[IEPEMEHHBIN TOK.

MouHoCTb IIEPEMEHHOTO TOKa.
AMIIIUTYTHOE 51 JIEHCTBYOIIEE
3HAYEHUE CUJIbI TOKA M HANIPSHKEHUS

Tpancdopmarop. [IpousBonctso,
nepegaya u norpedieHue
AIIEKTPUUYECKON SHEPIHUu.
DKoJorn4YecKue pucKH pu
IIPOM3BOJICTBE JIEKTPHUUECKONW SHEPTUH.
Kynberypa WCTIOTH30BaHUS
AJIEKTPOIHEPIUHU B MIOBCEIHEBHON KU3HU
TexHuueckue ycrpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JMHUU
AIIEKTpoIIepeaad

5.1.12

[IpakTnueckue pabotel. MccrnenoBanue
3aBHCHUMOCTH nepuoaa MaJIbIX
KojeOaHui TIpy3a Ha HUTH OT JUIMHBI
HUTH U Maccel rpysa. MccienoBanue
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MEPEMEHHOTO0 TOKa B  LENU U3
MOCJIe0BATEIHHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

52

53

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHHss ¥ JUTMHA  BOJIHBI.
HOHCpe‘IHBIe 1 IPOJAOJIbHBIC BOJIHBI

522

523

HHHP arfH# Wutepdepenmms u
nudpaxys MEXaHHIeCKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

524

525

5.2.6

ONEeKTpPOMarHUTHbIE BOJHBL. Y CJIOBUS
U3JIy4YEHUsI DIIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuenrtanus BektopoB E, B u
U B 3JIEKTPOMAarHUTHOM BOJIHE B BAKYyyMe

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaxKeHHeE, HpeJIOMIICHUE,
HOJISIpU3aIys, mudpaxuus,
uHTEpPepeHIus. Ckopoctb
AIIEKTPOMATrHUTHBIX BOJIH

Ixana SJICKTPOMArduTHBIX BOJIH.

[IpumeHeHne >IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaagruoCBA3HU U TCICBUACHUA.
Panunonokanus. DIEeKTPOMarHuTHOE
3arpsA3HEHUE OKPYKAIOILLEH Cpe/Ibl

5.2.8

5.3.1

TexHuueckue YCTpOMCTBA:
MY3bIKAJIbHbIE MHCTPYMEHTBHI,
YJIbTpPa3BYKOBad JUArHOCTHKA B TCXHUKC
U MEQUIUHE, pajaap, paguonpHUEMHUK,
TeneBu3op, aHrteHHa, tenedon, CBU-
1eyb

##HPar#HOIITUKA

[IpssmonuHeitHOe pacrnpocTpaHeHHe
CBeTa B OAHOPOJIHOM cpene. JIyu cBeTa

532

533

534

535

OtpaxkxeHre cBeTa. 3aKOHBl OTPaKEHHS
cera. [loctpoenne wm300pakeHuii B
TUIOCKOM 3€pKajie

[Ipenomnienne cBeta. 3aKOHBI MPETOMIIEHHUS
CcBeTa. AOGCOIOTHBIH MOKa3aTelb
MPEJIOMIICHUS

[onnoe BHYTpPEHHEE OTpaXKEHHE.
[IpenenbHbIl yroJl IIOJTHOTO
BHYTPEHHETO OTPAKEHUS

Hucnepcust cera. CnoxxHbI CcOCTaB
oenoro ceera. [{Ber
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5.3.6

Cobuparonye U pacCeHBAIOIINE JTHMH3BI.
Tounkas nun3a. GOKYyCHOE PAaCCTOSIHUE U
ONTHYECKass CUJla TOHKOW  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMPAIONINX U PACCEUBAIOIINX JIMH3AX.
®opmysia TOHKOW JIMH3BI. Y BEJIUYEHUE,
JlaBaeMoe JIMH301

5.3.7

53.8

IIpenemnst [IPUMEHUMOCTHU
reOMETPUYECKOM ONTUKU

Wntepdepennust cera. KorepentHbie
UCTOYHUKHU.  YCJIOBUS  HaOJIOJCHUSA
MaKCUMYyMOB 51 MHUHHMMYMOB B
UHTEpGEPEHIIMOHHON KapTUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

539

Hudpakmuss  cBera. JudpakmuonHas
peméeTKa. YcnoBue HaOIIOAEHUS
[JIaBHBIX MAaKCHUMYMOB MpH IMaJCHUHU
MOHOXPOMaTH4ECKOT 0 cBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHu4eckue yCTpOMCTBA: OYKH, JIYIa,
¢doroanmnapar, NPOEKLMOHHBIA anmapar,
MHUKPOCKOII,  TEJECKOI,  BOJIOKOHHAas
ONTUKA, JU(PPAKUMOHHAS  pelETKa,
HIOJISIPOU T

5.3.12

[IpakTnueckue pabotel. M3mepenue
rokasaress IPEIOMIICHUS.
HccnenoBanue cBOICTB M300pa’keHUN B
nuH3ax. HabmoneHue aucnepcuu ceera

SJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHubl NPUMEHUMOCTH KJIACCUYECKOM
MEXaHHMKHU. IToctynatsl TEOpUH
OTHOCHTEIBHOCTH: WHBAPUAHTHOCTh
MOJIYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUATT OTHOCUTEIHOCTH DUHINITEHHA

6.2

OTHOCHTEILHOCTh OIHOBPEMCHHOCTH.
3aMe,Z[J'IeHI/Ie BpPpEMCHU U COKpaALICHUC
JJINHBI

6.3

6.4

OHeprus ¥ HUMIYJIbC  CBOOOJHOM
YaCTHUIIBI

CBsi3b MaccChl C SHEpruerd U UMIYIbLCOM
CBOOOJIHOM YAaCTHUIIBI. DHEPTHsl TOKOS
CBOOOIHOM YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna Ilnanka cBs3u
sHepruu  ¢GOTOHA C €ro YacTOTOMH.
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7.2

7.3

OHeprus 1 uMIyibe GOToHa

OTtkpbiTHE 51 HCCIIEN0BaHUE
dotoaddekra. Onpitel A.I'. CTonerona.
3akonsl hoTodddexTa

7.1.4
7.1.5

7.2.1

YpaBHeHue OUHINTENHA IS
dorordpdekra. «KpacHas  rpaHuna
dboTodrddekra

JlaBnenue cBera. OnbiTel [1.H. JIeOGenena
XUMHAYECKOE IEUCTBUE CBETA
TexHnuueckue YCTPOMCTBA:
¢dororneMeHT, (GOTOAATYUK, COJTHEUHAS
Oarapesi, CBETOAHO]]

CTPOEHHME ATOMA

Monpens atoma TomcoHa. OnbITE
Peszepdopaa no uccienoBanuio
crpoeHus aroMa. [ImanerapHas Moenb
aToMa

7.2.2

7.2.3

ITocrynater  bopa.  U3nyuenue wu
HoryomeHne (POTOHOB MpU IEpexone
aToMa C OJHOIO YPOBHS DJHEPIrUM Ha
apyroi.  Bunpbr  cnektpoB.  Crektp
YPOBHEH 3HEPIUM aTomMa BOAOpoJa

BonHoBele cBolicTBa yactul. BoisHbl ne
Bporis. KopnyckynsipHo-BOJIHOBO#M
nyanusM. Jludpakius S1€KTpOHOB Ha
KpHUCTaJuIax

7.2.4

CrionTanHoe u BBIHYKJICHHOE
U3Jly4eHHe. YCTPOWCTBO U IPUHIUII
paboTHI J1a3epa

7.2.5

TexHuueckue YCTpOMCTBA:
CHEKTpPalbHbIM aHaIM3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIN KOMITBIOTED

7.2.6

[IpakTnueckue pabotsl. HaOmonenue
JUHEWYaToro CreKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaONIOIEHUST M perucTpanuu
AJIEMEHTAPHbIX YaCTHI]

OTkpbITHE PATUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
panmoakTUBHOrO w3nydeHus. CBolicTBa
anbda-, oera-, ramMmma-u3JIydeHHUs.
BnusiHrEe pagroaKTUBHOCTH Ha JKUBBIC
OpraHU3MbI

7.3.3

OTkpbITHE TPOTOHA M  HEUTpPOHA.
Hyxnonnas moznens sinpa ['eiizenOepra —
WBanenko. 3apsin siapa. MaccoBoe 4rciio
siapa. M3oTonbl
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7.3.4

7.3.5

Anbda-pacna. ONEeKTPOHHBIN u
MMO3UTPOHHBIA  OeTa-pacrian. ['amma-
U3NyyeHue. 3aKOH  PaJUOAKTHUBHOIO
pacrnaga

OHeprusi CBsI3M HYKIOHOB B sjpe.
Snepusie cuibl. Jledhekt Macch sipa

7.3.6

SAnepuele peakiuu. JleqeHwe W CUHTE3
sanep

7.3.7

7.3.8

7.3.9

7.3.10

Snepusiii  peaktop.  TepmosaepHsbIi
cuHre3. [IpoGiieMbl M IEPCHIEKTUBBI
AJIEPHOM DSHEPreTUKU. OKOJIOTMUYECKUE
aCIEKTBI SIEPHOM SHEPTETUKH

DneMeHTapHble  4acTuilpl. OTKpbITHE
[I03UTPOHA. @yH1aMEHTAIIbHbBIE
B3aUMOJICHCTBUS

TexHuyeckue YCTpPOHCTBA: JO3UMETP,
Kamepa BuibcoHa, sepHBId peakTop,
aToMHasi 6omba
[TpakTueckue pabotel. MccienoBanue
TPEKOB JaCTHUIL (o TOTOBBIM
dboTorpadusam)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro neba. Co3pe3ausi, spKue
3BE31bl,  IUIAHETBl, HMX  BHJIHUMOE
JIBIDKCHUE

8.2

8.3

Conneunas cucrema. IlmaHeTsl 3eMHOI
rpynmbl.  [lmaHeTel-ruranTel W HUX
CITyTHHKH, KapJINKOBbIE TJIAHETHI.
Mamngsre Tena CoJIHEYHON CHCTEMBI

Connue, ¢Qortochepa u armocdepa.
ConHevHast akTHBHOCTD

8.4

Hctounuk sHeprun ConHua U 3BE311

8.5

8.6

3BE31IbI, X OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJycC, TEMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTB.
3BE3Abl TJIABHOM MOCIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JJIst
3BE3/1 TJIaBHOM MOCIIEA0BATEILHOCTH

H#i#HPar###BHyTpeHHee CTpoeHue 3BE3.
CoBpeMeHHbBIE TIPEICTABIICHHS 0
MPOUCXOXKICHUU U 3Bononmu ComHIa U
3BE3. DTaIkl )KU3HU 3BE3]

8.7

Mneunstii Ilyte — Hama ['amakTuka.
CnupanbHas  crpykTypa [amaktukw,
pacnpezeneHue 3BE3M, Ta3a M IBUIN.
ITonoxxenne u paBmwxkeHue CosHua B
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8.8

8.9

lanaktuke. Ilmockas u chepudeckas
noacucTtemsl ["alakTuku

Tunel ramakTuk. PanguoramakTuku U
KBazappl. UYEpHbIE IBIPBI B AApax
TraJakTUK

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO0ma. PaszOeranme rajiakTuk.
Bospact u paguyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Mognenb «ropsideit
Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast cTpykTypa BceneHHOi.
MeraranakTuka. Hepeménnsie
po0IeMBbl ACTPOHOMUH
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