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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B oOpa3oBaTeldbHBIX  opraHu3amusax Poccuiickoit  dDenepanuw,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUH C:

—  ®enepanpHbiM 3aKOHOM OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoit

Denepaunn»
— TlopsinkoM oOpraHm3aliid M OCYIIECTBJICHHS 00pa3oBaTEbHOW JEATEILHOCTH IIO
OCHOBHBIM 00111€00pa3oBaTebHBIM MporpaMMaM — 0Opa30BaTEeNbHBIM MPOTpaMMaM

Ha4YaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO M CPEHEro 00IIero o0pa3oBaHus;

— (enepanbHBIM TOCYIAapCTBEHHBIM O00Opa30BATENbHBIM CTAaHAAPTOM CPEIHETO OOIIETro
oOpasoBanwus, yTB. mpukazoM Munnpocsemenus Poccun ot 12.08.2022 Ne 732 (manee —
dI'oC COO0);

— (enepanbHOl 00pa30BaTEIbHOM MPOTpaMMOil cpeAaHero oOmero oOpa3oBaHUS, YTB.
npukazoM Munnpocsemenus Poccun ot 18.05.2023 Ne 371:

— nonoxenueM «O CTPYKType, MOpsiiKe pa3pabOTKH U YTBEPKACHUS paboyuxX Mporpamm
y4eOHBIX MPEIMETOB, KypcoB, nuctuuiuind (moayneir) MBOY «CIL Ne 9.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTuHbI Mupa obyuarouiuxcsa 10—11 kimaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeIbHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeaMEeTHbIe (Ha
6a30BOM ypOBHE).

[Tporpamma no (pu3smKe BKIIIOYAET:

e [UIAHUpYEMbIe Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpEeMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHus.

®du3nka Kak HayKa 0 HauOoJiee 00INX 3aKOHAX MPUPOJIbI, BBICTYIAasg B Ka4eCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Vzydyenue puU3uKku BHOCUT OCHOBHOW BKIIAJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY Kkypca GU3MKH A1 YPOBHS CpeaHEro o0mero o0pa3oBaHUs MOJIOXKEH PsJ UIICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B cOOTBETCTBUM C Hell MaTepuall Kypca (pu3nKu 0O0beIMHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHpPOBAHHME MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus NpeanosaraeT UCIoJIb30BaHUE TYMaHUTapHOTO
noTeHIrana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C ITMPOKHM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX NPHIIOKEHUH N3y4EeHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHus po0IeM palnoOHaIbHOTO PUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMHU Kypca (M3WKHA Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABISIIOTCS  (pu3uyeckue Teopuu (GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYype MOCTPOCHMS
¢usmueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0/ B Kypce (DU3MKU peau3yercs MPexe BCEro 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAILHON NEATeIbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paldoT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJICHHE OOYYAIONIMMHUCS YMEHUSMH IPOBOJIUTH KOCBEHHBIC W3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 3alaHHON (PU3HUECKON MOJIENbIO,
HO3BOJISIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE TMpPOTeKaHWs (U3NYECKUX SBICHUM M MPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepHaabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEJAMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpalMOHHOE 000py/oBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W O0ECHEUMBAET IMOCTAHOBKY MEPEUNCIICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTeuMBaeTCs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

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



dbopMupOBaHHE HWHTEpeca W CTPEeMIICHUS OOYyYaIomUXCs K HAaydHOMY HW3YYCHHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOoJe TMO3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHSATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUM.

Joctuxenne 3TUX Leseld 00ecleurBacTCsl pELICHUEM CIEAYIOLUX 3a7ad B Ipoliecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero oopa3oBaHus:

NpPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, STEKTPOJUHAMHKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECCKUE 3HAHUS I OOBSICHCHHS
buU3MYECKUX SBJICHWA B TPUPOJE U IS NPUHATHS TPAKTHUECKUX PEIICHUH B
MIOBCEIHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a/Ja4 C SBHO 3aJaHHON (HU3MUYECKOU
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE CO3JaHue (HU3HYECKON
MOJICIN, aJICKBATHON YCIIOBUSM 3aJ1a4H;

MOHWMaHWe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIILHOTO IJIAHUPOBAHUS W TPOBEICHUS (PU3UUIESCKHUX
OKCIICPUMEHTOB, AaHAllM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUS
JIOCTOBEPHOCTH IOJYYCHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBUH JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JESTCIILHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBoguTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Heznento), B 11 kinacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOPHBIX M MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JI€laeT BbIOOp MpOBeAEHUs 1a0opaTOpHbBIX paldoT U
OTIBITOB C YUYETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP/KAHUE OBYYEHUA

10 KUIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupoje. Hayuneie Meroasl mo3HaHUsA OKpyXkaromero mupa. Pomnb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI Y TEOpUH. ['paHUIIbI MPUMEHUMOCTH HU3UYECKUX 3aKOHOB. [IpHUHIINIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnasiorossle 1 HU(PPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTeMBbl KoopauHaT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon wu
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBH)XKCHHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCTIOIb30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

HamnpagsneHnne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMHM,  INPOHMACHHBIMM  TEIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM JBHKEHHH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIIBHO.

Tema 2. /lunamuka

[TpuHumn otHocutenbHOCTH ['anmuites. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Bropoil 3akoH HberoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 WM3MEHEHMHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tella Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHUE.
BbpoynoBckoe nBmwxkenue. [Auddys3usa. Xapakrtep HABWKEHHS € B3aUMOJEHCTBUSI YaCTHII
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BelecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pazMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHUHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactuy ra3a. [llkama temneparyp KenbBuHa. ['a30Bble 3aKOHBL.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECCOB: U30TEPMa,
u30Xxopa, nzobapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCICTBHUA.

Monens, WUTIOCTpUPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH cOocy/a.

OnBbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpeHH 00bEéMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
uJeanbHOro ra3a. Bujpl Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[Tonsstue 00 ammaGatHOoM mponecce. IlepBbrii 3akoH TepMmoaumHamukH. IlpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30mpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MpoOLEecCOB B IPUPOJIE.

TenioBeie MamuHbL. [IpuHIMIIBL 1eiicTBUS TenaoBbIX MaluH. [IpeoOpa3oBaHus S3HEPTUH B
TeruIoBbIX MamuHax. KoadduumeHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJI JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke MyTéM
TpeHUsl (BUICOJIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIieparypsl) Tea Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATEls BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpazoBanue u KkouzaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId nap. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa U IPAKTUUYECKOE NPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
OnekTpuueckoe moje. Hampsk€HHOCTh diekTpudeckoro mojis. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratudyeckoro modsi.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkoctb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHOOPOB, KOHAECHCATOP, KOMUPOBAJIBHBIM
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3neKTpUKU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 2meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.



DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoil renu. KopoTkoe 3aMbIikaHueE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOJUMOCTbH IOJYIPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpU4ecKUii TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpssMoe m3MepeHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3amMblKaHME TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOI0 COEIMHEHHs PE3UCTOPOB.

W3mepeHue  AJIEKTPOABMIKYIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe JBUKEHHE B KMBOU Mpupoae, 1uddys3us, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW W Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, dJIEKTpOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmpoMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJeE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykuu. Kaptuna aiuHui MarHuTHOM MHTYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. B3anmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOlyJib ¥ HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIEKTPOABMKYILAS CUJIA MHIAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapanes.

BuxpeBoe siekTpuueckoe Mmose. DNEKTPOJBMXKYIIAas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKHU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM TOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBumno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3gen 5. Kojie0anus M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus
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Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kojnebanusa. [apmonmueckue
koneOanus. Ilepumon, wacrora, ammutyna W (asza koneOanuid. [IpyXKUHHBIT MasSTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE rapMOHHMYECKHX KojeOanwii. [IpeBparienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeJIbHOM ~KOHType. AHAJOTUSl MEXIYy MEXaHWYECKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMAIbHBIM NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U MOTPeOICHUE SIEKTPUUYECKON HSHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosbp3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBaHnne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHbvle 60JIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMEHEHHE 2IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeleBUACHUA. Pagronokanuys.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIeH Cpeibl.

TexHuuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, panap, paguoNnpHUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.
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Jlemoncmpayuu

O06pa3oBaHune U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeliHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpeNOMIIEHHS CBeTa. AOCOMIOTHBIA  MOKa3aTelslb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIf yrosn IMOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CiioxkHbli cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBaronie JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJIa TOHKOW JMH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
auH3ax. PopMyIia TOHKON JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuuss cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIECHUH MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoWcTBa M INpaKTHUYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToamnmapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHMOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOopBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJiesb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI cIeMAJILHOM TEOPHUH OTHOCUTEJIBHOCTH
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I'paHuLBI IPUMEHUMOCTH KJIACCHUECKOW MEXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B  BAaKyyMe, IPUHIUI
OTHOCHUTEJIBHOCTH DWHIITENHA.

OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLEHUE JITIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI

dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTorneMeHT, (OTOIATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTo3¢(eKT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl crnexktpoB. CHnekTp ypOBHEW 3HEpruM aromMa
BOZIOPOZA.

BousinoBeie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eitsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peaknnu. [lenenue u CUHTE3 SAED.

Snepubiii peaxktop. Tepmosnepublii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKH.
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OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOJEHHUS U PETUCTPALIMH YIEMEHTAPHBIX YaCTHULL.

OyHpaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHHYEeCKHEe yCTpPOMCTBA U NPAKTHYECKOE NPUMEHEHHE: IO3UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBHKEHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuky u kBazapel. YEpHbIE ABIPHI B SApaxX ralakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumonenns HeBOOpYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHHUH
JUIsL OIIpEJIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM U acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKON cdepax JesATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
IpeJICTaBICHUN 0 (U3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00LIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (YHKIHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU 0100 TPEYTOJIbHUKOB, ONPE/IesIeHHE TUIOIA U TUIOCKUX QUTyp U 00bEMa Tel.
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buonoeusn: snexrpuyeckue SBICHUS B JKMBOM mIpupoze, KojeOaTenbHbIC IBIKEHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBICHHS B JKUBOM NIPUPOJE, ACUCTBHE paJAWAllMM HA JKHUBBIE
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTaJUIM4ECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE NOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozusn: NTMHUM DJIEKTPOIIEpENad, TE€HEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOJBUIaTElb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBILEI'O OBPA3OBAHUS

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE PE3yJabTaThl OCBOCHUS y4eOHOTo mpenmera «Du3nKa» HOHKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMi, TO3UTHUBHBIX BHYTPCHHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacuMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTU3allud OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3WUIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOT0 00IIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEILHOM OpPraHU3aIliu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UIACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTFDKCHUSM POCCUHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIUI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHONICHUE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
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TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

Cc(OPMHUPOBAHHOCTb HKOJOTMUYECKOM KyJIbTYphbl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBAaHUE M OCYLIECTBIEHHE JEHCTBUM B OKpY’Kalolled cpelle Ha OCHOBE 3HAaHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuiMpeHue OIblTa JEeATEIbHOCTH 3KOJOIMYECKOW HalpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3HuKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (prU3HYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jjornueckue 1elcTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIQ/IETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETHLHOCTH B 00JacTU
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIpETaIuH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMUYHBIX YYE€OHBIX CHUTYyallUsX, B TOM 4HCIE TNpU
CO3/IJaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHUYECKH
OIIEHUBATbH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.
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Pabora ¢ nnopmanmeii:

BJIAJI€Th HaBBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COJACpPXKAHUSA U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiW3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU pa3IMUHbIX BUJIOB U ()OPM MIPEJICTABICHMS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHLBIX 3aJa4d C CO6JIIOI[CHI/ICM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEP)KAaHUS B pasMyHbIX (opmaTax ¢ ydéToMm
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IPEJCTaBICHUS U BU3yalIU3alHH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUHOU JIeITEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSA C HCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHHs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuMpsaTh paMKH y4eOHOTO MPpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B 00NACTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;
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UCTIOJIb30BaTh MPUEMBI peIIEKCUU IS OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
PUHUMATH ce0sl, MOHMUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporecce OCTHXKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oluiero oopa3oBaHus y OOydYarOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEJUICKT, MPEAIOaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBIATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYrHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yilbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJeH: MaTepuallbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANbHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUYECKUM 3apsi]l IPU pELICHUU
bu3nueckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIIEHUs (MIPOILECCh) M OOBSCHATh UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PpaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLus, B3auMmopeWcTBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE AABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHHMS Ta3a B H30IPOLECCaX, DIEKTPU3ALMS TEll,
B3aUMO/ICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIOJNb3Ys (PU3UYECKUE BEIWYMHBI: KOOPIUHATA,
IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tena, CHIIA, UMIYJbC Tejld, KMHETHYeCKas
SHEprus, MOTEHIMAJbHAs HJHEPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUILIBI, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NUYECKYIO BEITHUUHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usznueckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHasi CKOPOCTb MOJEKYJ, KOJIHMYECTBO
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TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KO3(pQHUIMEHT MOJE3HOr0 IEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONHUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMIL, HAXOAUTHb (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3NUYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC SJCKTPUUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mporecchl), UCNONIb3ysl (PU3NYECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsil, 3JIEKTpUYECKoe IOJIe,
HaNpsOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTh IOTCHLUMAIOB;, MpPHU ONHCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYNHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HproTOHa, 3aKOH coxpaHeHuUs
MEXaHUYECKOM PHEpPIUuu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIO3ULMH CHUJI, TPUHLIUI
PaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETMYECKOW 3HEPru TEIJIOBOIO JIBUKEHHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUI U IPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEpPEHUs (GU3UYECKUX BEIWYHMH, INPH STOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUS M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSMBIX H3MEPEHUHl, IMpH 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DUKCHpPOBATh pPE3YJIbTaThl
MOJTYYCHHOHW 3aBUCHUMOCTH (PM3MYECKHUX BEIWYHMH B BHJE TaONHIl U IpaduKOB, J1EIaTh BHIBOIBI
10 pe3yNnbTaTaM HUCCIIEIOBAHUS;

coOnrofarh mnpaBuia O€30MacHOrO TpyAa IMPU MPOBEIACHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENIbCKOM UM  TMPOEKTHOM JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4l BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUSHHsI (PU3MYECKON BEIMYHMHEI,

pelaTh KayecTBEHHBIE 3a/1aYM: BBICTPaMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH U TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMAaIMM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIo;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 0OBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEJAHEBHOW KM3HM JJIs
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, TS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYIIE C BHIIOJHEHUEM PA3IMUHBIX COIHABHBIX POJIEH, TUTAHUPOBATh PadOTy
TPYMNIbl, palMOHAIBHO paclpelneNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
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HECTAHJIAPTHBIX CUTYAlUsIX, aJICKBATHO OIICHWBATh BKJIAJ]] KAXJIOTO M3 yYACTHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IMPAKTHUECKOI
JESTEIILHOCTH JIFOJIEH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOW KApTUHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBIA MCTOYHUK CBETA, SJACpHAsl MOJEIb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si/[pa MPH pelleHnr GU3NYECKUX 3a/1a4;

pacrno3HaBath (pU3MYECKHE SIBICHUS (MPOILECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs
WHAYKLNS, JCWCTBUE MAarHWTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JIBIKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUSg  CBETa, JUCIEepCUsi CBeTa,
doroanekrpudeckuii 3pdekt (porodddexr), CBETOBOE JaBlICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMNUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPell) U PIEKTPOMArHUTHbBIC SBIIEHUS (TPOIIECCHI),
UCTIONB3YS  (U3MYCCKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHJIa TOKa, SJICKTPHUECKOE
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJICKTPOABUKYIIIAsl CHUIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJICW, MEepUOoJ] W 4YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B TPOIECCE TAPMOHHUYECKUX AJICKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWUYCCKUI CMBICT HCIOIB3YEMbIX BEIIMYMH, WX OOO3HAYCHHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYJIbC (POTOHA, TIEPUOJ TOJypacnajza, SHEPrusi CBSI3W AaTOMHBIX sJ€p, MPU OMUCAHUU
MPAaBUIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, HUX OOO3HAYCHHS U
€IMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYMHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAJTM3UPOBaTh (PU3MYECKHE TPOIECCHl W SIBIICHHS, MCTONB3Yys (PU3UUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENIbHOTO U MAPAIJIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH J[koyms—JIeHna, 3akoH 3JIEKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUs] CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qortodrddexra, 3aKOH COXPAHEHUS] HHEPTUU, 3aKOH
COXpaHEHHsS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUs
MacCoOBOTO YHCJA, MOCTyJaThl bopa, 3aKOH pajMOaKTHUBHOTO pacmaaa, MpU ATOM pas3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TPaHMIIBI,
00JyacT) IPUMEHUMOCTH;

OTIPE/ICNIATh HAIpPaBJICHWE BEKTOpAa MHAYKIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOW JIMH30M;

BBITIOJTHSTh DKCIEPUMEHTHI TI0 HMCCIEIOBAaHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
UCTIIONb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (GopmMymupoBath
npobnemMy/3amady W TUMOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;
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OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M MCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yNIbTaThl MOJYYEHHON 3aBHCUMOCTH
¢Gu3nyeckux BeIMYMH B BUAE TaOmMLl W TpaduKOB, JAedaTh BBIBOABI 110 pe3yiabTaTaM
UCCIIEJOBAHNS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBATEIbCKOM U  IMPOEKTHOW JESATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBMS 331a4M BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (pU3MUecKoi BEJINYHHBI,

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi HAa N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCTIONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMaIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMH U IpPEICTaBIeHUs yuyeOHOH u
HAYYHO-TIOMYJIIPHONW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAlINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HAaYKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLIEHMBATH BKJIAJ KaXKAOTNO U3 YYACTHUKOB IPYIIBLI B
peleHre paccMaTpUBaeMOM POOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATEIBHBIE
padoThI padoTsbI pecypesI
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa HOK
' AIbL HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kitnematiia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

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

[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B

bu6mmoreka [JOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 06PA30BATETBHBIE
padoTbI padoThbI pecypebl
Paszpnen 1. JIEKTPOINHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 5 1 bu6nuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 DJ1eMEHTHI KBAHTOBOW OITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Cpoerye atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;I(SH_I;I/OTeIBa I_[OK/7 £41c97
PS.//M.edso0.ru cy/C

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

01 Obobwatomee nosTopetike 4 Eggg:?/(;;.ee%as.ci(.)rﬁ?f4lcg7c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

» ®usuka, 11 knace/ Mskumes I'.41., IlerpoBa M.A., Yroasuukos O.C. u npyrue,
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODAY»; AKIMoHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA

®duswmka. 10-11 kmacc. Metonuueckoe nocodue aBTopsl: CunsasuHa AHHA AdaHacbeBHa,
Xonuna CBeTiiana AjleKCaHIpOBHA

[A®POBBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPCBI CETH
WHTEPHET
PDIII; MDIII
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