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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanussM OI'OC COO Kk TUIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaIlpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CpEaHEro oOIIero oO0pa3oBaHMs, IUIAHHPYEMbIe
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [IJITaHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE

IPEMETHBIC PE3YJIbTATHI IO TO1aM O0YYCHHUS;

e coziepkaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
IkosnbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM ONpejAessieT XapakTep M pPa3BUTHE Pa3HOOOPA3HbIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa 00y4aromuxcs, B GopMUpoBaHHEe YMEHUN
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢buznueckux Teopuidl. Bexymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUU O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HUKU C Pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMH Kypca (M3MKHA Ha ypOBHE CpeaHero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX HNPUMEHHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4aCTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJHKEH M3y4daThCs B YCJIOBHAX NPEIMETHOrO KabwHeTa (pU3MKH WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHUS JOJIKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e hopMupoBaHWE WHTEpeca M CTPEMJICHHS OOYYaIONIMXCS K HAayYHOMY H3YYCHHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TIPEACTABICHHH O HAyJYHOM METO/A€ TIO3HaHUS W  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



¢ popmMHupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa MU3y4eHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e hopMupoBaHre YMEHUN OOBICHATH SBICHUS C UCIOJIH30BAHUEM (PU3UUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

e hopMupOBaHHE MPEICTABICHUN O POIM (U3UKHU A PA3BUTUS JPYTUX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTUH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPUOOPETEHNE CHCTEMbl 3HaHU 00 00X (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e hopMupoBaHHE YMEHUH NPUMEHATh TEOPETUYECKHE 3HAHUSA I OOBSICHEHUS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUS PAa3IMUHBIX 33/1a4 C SIBHO 3aJJaHHON (PH3HUECKON MOJIEIBIO,
3a1ad, IO/Pa3yMEBAIONIMX CaMOCTOATENBHOE CO3/aHue (U3MYECKOH MOJEINH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

e IOHMMaHHE (U3MUYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEIY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUA (PUIUYECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCJIOBUHM Uil pa3BUTHS YMEHHH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepeyeHb JJabOpaTOPHBIX U MPAKTUYECKUX paboOT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloXKeHHe NepeMeIleHU U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BHkeHHe MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEPEAyN.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPHUMEHEHHWE: IMOJIIUIIHUKY, JABH)KCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHHUs UMIyJbca. PeakTuBHOE ABMKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHUE: BOAOMET, KONEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yiapa € TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHeld KUHETHYECKOM >SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHe U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIUIOTHI IPHU TEIUIONEepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpo1eccoB B MpUpPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue YCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAaHHUsI, PEaKTUBHOTO JABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXxa. HachlmeHHblil nap. YaenbHas TEIioTa nmapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu NOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaexkTpoauHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnose. Hanpsok€HHocTh anexTpuueckoro mnoss. [lpuHuun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOnpuOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTHBJICHUE. VY nensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJNIEKTPOABUKYILAsA CHJIAa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa Jiist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TMPUMECHas IPOBOJUMOCThH IOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITENbHBIN pa3psa. MoaHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBINH AHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IAeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCYyHIECTBISIETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sIBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIOJECHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

T'eoepaghus: BTaxXHOCTH BO3IyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUU TTOIYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHayKud. KapTrHa TuHuN MarHUTHOM WUHTYKIIUU TTOJIS] TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO NPSIMOIO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzauMmozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DIIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHIYyKIMU Dapajes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HHE CAMOMHIYKIIMH. DJIEKTPOABHKYILAsL CHJIA CAMOMHYKIIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHOW UHYKITHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE IapMOHMYECKHUX KoseOanuil. IIpeBpaiuenue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B UCAIBHOM KOJeOaTelbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM )KU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIWHEHUN PE3UCTOpPA, KATYIIKM WHIAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMH M3 I[OCJIEIOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W januHa BoONHBL [lomepeunble W mpomosbHbIE BONMHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJIOMIICHUE, mojsapu3anus, audpakus, wuHTepdepeHnus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoucTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DIIEKTPOMArHUTHBIX — BOJIH:  OTPa)X€HUE, MPEIOMIICHHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUW B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUd MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakiuuu cBerta.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHUN B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» gorodpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl cnektpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockorIt), 1a3ep, KBAaHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHMs  sfpa. OtkpeiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHE TpoTOHa W HeWTpoHa. Hykimonnas mopnens siapa ['eitsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

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

Snepusle peakuuu. [lenenue u CUHTES sSAED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sAPAX TAIAKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukuM m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJOTHYCCKOW, COIUAIBHONH H
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3HUECKON KapTHUHBI MUpPA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OMPE/IeNIeHNE TUIOMIAIHU TIIOCKUX PUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOINEpenad, T€HEPaToOp MEPEMEHHOIO TOKA, 3IEKTPOJBUTATEID,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTpaXkaTb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIBHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUICKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSM POCCHUCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATCIHHOCTH, B TOM YHCIIES
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBUM B OKPY)KAaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTHUBOPEYHS B pAaCCMaTPUBAEMbIX (PU3HUCCKHX SBJICHHSIX

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICACTBUI JCSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQJIeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATUSAMU U METoJAamMH (pu3udecKon
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W U aKTyaJu3HpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/ISI/II-ICCK0FO COACPpKaHUA M3 NCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJIEHUE B Pa3IMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAULMHU B 0OO0NacTH (PU3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce qOCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE JAPYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUW, B MPAKTHUUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUECKUHN 3aps]l MPU PELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIDKEHHE, CBOOOJHOE TaJieHHe Te,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00bEMa Tel MpHU HarpeBaHUU
(oxJ1axIeHUN), TEMJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILNE JAaHHYI (PU3HMUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XAOTHYECKOT0 JBM)KEHUSI MOJIEKYJ, CPEIHEKBAIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHHUILBL, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh  I0JI, MOTEHLMAJ, Pa3HOCTh IOTCHLUAIOB; IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TPOIECCHl W SIBICHUS, WUCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI I10 HCCIIEOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH 3TOM KOHCTPYHMPOBaTb YCTAHOBKY, (DHKCHPOBaTh pe3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3aJlaud BHIOMpATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4Yd: BBICTPAUBAaTh JIOTHYECKU HEMPOTHMBOPEYMBYIO LENOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMalMy, NOJYYEeHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEIHEBHOW JKU3HM IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B IPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SIIpa MIPU pelIeHnH (PU3HUECKUX 3a1au;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAsS
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (GpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX Cpell) U AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TokKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, IPU OMHMCAHWU TMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIME JNAHHYIO (DU3MYECKYI0 BEIHUHUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDxoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPaHEHHS OJJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpa MHAYKIUH MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUi: Tmpu 3TOM  (QOpMYIHUpPOBAThH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpYA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKux BENWYMH B BHAE TaOmUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJICJIOBAHMUS,

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0paToOpHOTo 000pyJOBAHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(du3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJN3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOAMMBIC UIsI €€ pelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMauy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTydaeMyl0 HHPOPMAIIHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3]I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKpYXKaroleil cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HanmenoBanune KosauvecTB DJIeKTPOHHbIE
;') pa3uesioB u 0 YacoB (undposbie) Buanl nessTeJLHOCTH.
" TeM oOpa3oBaTe/ibHbIE XapakTepucTuka
t NPOrpaMmblI Beero pecypcsl BU/I0B 1eATeJILHOCTH

Pa3pea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

duzuka n
METObI

1.1
Hay4YHOT'O

IIO3HAaHUs

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7

2

N3yuenue Hay4HbIX
(AMOUPHUYECKUX U
TEOPETUUECKUX )
METOJIOB MO3HAHUS
OKpY’KaroIllero Myupa.
OOcyXaeHue rpaHuil
MPUMEHUMOCTH
(bu3MUeCKUX 3aKOHOB U
TEOPHUH.

Pabota B rpymnmne no
MOATOTOBKE KOPOTKHX
COOOILIEHUH O POJIH U
MecTe (U3UKH B HAyKE U
B IIPAaKTHYECKOU
NEeSITeNIbHOCTH JIOJIEH.
JemoncTpanus
aHAJIOTOBBIX U

U (HPOBBIX
M3MEPUTENBHBIX
puoOOpPOB,
KOMIIBIOTEPHBIX
JATYHKOB.

. OcBoeHue
OCHOBHBIX IIPUEMOB
paboThI ¢ G poBOH
naboparopueit o
¢usuke . becena,
dhopmupyromas
OCO3HaHME JINYHOTO
BKJIa/Ia B TIOCTPOCHHE
YCTONYHMBOTO OyIyIIEro.

Hroro no pazneny

Paszpen 2. MEXAHUKA

2.1 Kunematuka

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41bf7
2

IIpoBenenue
JKCIEPUMEHTA:
H3y4YeHUe
HEPaBHOMEPHOTO
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JBUKEHUS C LIETBIO
onpeaeneHus
MIHOBEHHOM CKOPOCTH;
Hccaea0BaHue
COOTHOIICHUS MEXITY
MyTSIMU, TPOUIEHHBIMU
TEJIOM 32
[10CJIEI0BATEIbHbIE
paBHbIE TPOMEKYTKU
BPEMEHU IIPU
PaBHOYCKOPEHHOM
JBUKEHUU C HAaYaJIbHOU
CKOPOCTBIO, PABHOU
HYJIIO; U3yUYEHUE
JBIKEHUS 1IapUKa B
BA3KON KUIAKOCTH;
M3y4YeHUE JBUKEHUS
Tena, OPOIIEHHOTO
TOPU30HTAIIBHO.
OO0bsicHEHHEe OCHOBHBIX
MPUHIIUIIOB JECHCTBUSA
TEXHUYECKUX
YCTPOMCTB, TAKUX KaK:
CIUJOMETP, LEIHbIE U
pEeMEHHBIEC nIepeaaYn
JBUKEHUS; U YCIOBHI
nx 0e301acHoOro
WCII0JIb30BaHUS B
MMOBCEHEBHOW KU3HU.
Pemenne pacuérHbix
3a/a4 ¢ SIBHO 3aJIaHHON
¢bu3nveckoil MosIeNbIo ¢
WCTIOIb30BAaHUEM
OCHOBHBIX (hOpMyI
KUHEMATUKH.
[TocTtpoeHue u ananus
rpadukoB
3aBUCUMOCTEN
KUHEMATHYECKUX
BEJIMYUH OT BPEMEHHU
TSl pAaBHOMEPHOTO

U PaBHOYCKOPEHHOT'O
MPSIMOJIMHENHOTO
JBUKEHUSL.
PacnioznaBanue
(hu3HUECKUX SIBJICHUN B
y4eOHBIX OIBITaX U
OKpPY>KaIoIleH KU3HU:
pPaBHOMEPHOE H




PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE
IBIDKEHIE, CBOOOIHOE
MajieHue Tel, JBUKCHHE
10 OKPY>KHOCTH.
Onucanue
MEXaHHYECKOTO
JIBUKCHHUS C
HCIIOJIb30BaHUEM
(bu3HYECKUX BEIUYHH:
KOOpJUHATa, MyTh,
nepemMelieHue,
CKOpPOCTbh, YCKOpEHHE.
. Pa6ota B rpynmax
MIpY IUIAHUPOBAHUH,
MIPOBEJICHUU U
HWHTEPIIPETAIIAH
PE3yJIbTAaTOB OIBITOB U
aHamn3e
JIOTIOTHUTEIBHBIX
HMCTOYHUKOB
nH(OPMALIUU TIO TEME .
[IpakTukym,
dhopmupyromui
TOTOBHOCTb U
CIOCOOHOCTH K
00pa3oBaHHIO U
camMo00pa3oBaHUIO B
obmacti pU3MKHN HA
MPOTSHKEHUH BCE
KU3HU.

2.2

JlmHaMuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7

2

CpaBHeHHE Macc
B3aUMO/JICHCTBYIOIINX
TeN.

W3yueHue 3aBUCUMOCTH
CHJIBL YIIPYTOCTH OT
nepopmanuy;
CpaBHEHHE CUJI TPEHUSI
MOKOS, KaUeHUs U
CKOJIBJXXCHU.
OOBbscHeHME
HEBECOMOCTH.
IIpoBenenue
9KCHEPUMEHTA:
HCCIIEJOBaHKE

3aBUCUMOCTH CHUII
YIPYTOCTH,



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

BO3HUKAIOIINX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT ux
nedopManuu; u3ydyeHue
JBUKCHHS OpycKa 1o
HaKJIOHHOM IUIOCKOCTH;
HCCIIEA0BAHUE YCIOBUHI
paBHOBECHS TBEPIOIO
TeJa, UMEIOLIEr0 OCh
BpaIllCHMUS.
OO0ObsicHeHUE
0COOEHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O
HPSIMOJIMHENHOTO
JBUKEHHSI, CBOOOTHOTO
TaJIeHus TeJ, JIBYXKCHUS
110 OKPYXHOCTH Ha
OCHOBE 3aKOHOB
HreroTona, 3akoHa
BCEMUPHOTO TATOTCHHUSI.
OO0bsicHEHHEe OCHOBHBIX
MPUHIIUIIOB JECHCTBUSA
MOAIIMITHUKOB U UX
MPaKTUYECKOTO
MIPUMEHEHHUS.
OO0ObsicHeHHE ABMKECHUS
HCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenne pacu€THbIx
3a/1a4 C SIBHO 33JIaHHOM
(hbU3UIECKOI MOJIETIBIO C
WCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
(dhopMyI JMHAMUKH.
Pacno3naBanne
(bu3nuecKux sIBICHUN

B YUEOHBIX OMBITAX U
OKpY>Karollen KU3HHU:
WHepLus,
B3aHMOJICHCTBUE TEII.
AHanmn3 GpU3HYECKUX

MPOLIECCOB U SIBIICHUM C
HCIOJIb30BAHUEM
3aKOHOB U NPUHIOUIIOB!:
3aKOH BCEMHPHOTO

tarorenus, I, 11 u III
3akoHbl HptoTOHA,




IIPUHLMNII CYIIEPIIO3ULIUN
CHJI, TIPUHIIATI
paBHOHpaBHOCTI/I
HWHEPIUAIbHBIX CUCTEM
oTcuéTa.

2.3

3aKOHEBI
COXpaHCHHUSI B
MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7

2

IIpoBenenue
JKCHEPUMEHTA:
n3ydeHue abCOITIOTHO
HEYHpyroro yaapa c
IIOMOLIBIO ABYX
OJIMHAKOBBIX HUTSHBIX
MasITHUKOB;
HCCIIE0BAaHUE CBS3U
pabOThI CHITBI C
HM3MEHEHHUEM
MEXaHUYECKON IHEPTrUn
TeJa Ha MpUMepe
pacTsbKeHus
PE3UHOBOIO JKI'yTa.
Onenka abCONMIOTHBIX U
OTHOCHUTEIIbHBIX
MOrPEMTHOCTEN
U3MepeHul PU3NYeCKuX
BEJIMYUH.

Pemenne pacuétabix
3a/1a4 C SIBHO 33JJaHHOM
(bu3nuecKoil MOJIEINbIO ¢
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1 IMHAMHUKYU U
3aKOHOB COXPAaHEHUS.
Pemienune kauecTBEHHBIX
3a/1a4 ¢ OIOpOH Ha
M3Y4YECHHBIE B pa3Jiene
«MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTH U
¢buznyeckue sSBICHUS.
Ornucanue

MEXaHHYCCKOT'O
JABUXXCHUSA C

HCIIOJIb30BaHUEM
(hU3HYECKUX BEIUYMH:
HAMITYJIBC TEla,
KHHETUYECKasi JHEPTHsl,
IIOTCHIOUAJIbHAsA
JHEPTusi, MEXaHu4YecKas
paboTta, MexaHUYeCcKas
MOIIHOCTb.
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AHanmn3 GpU3HYECKUX
MPOILIECCOB U SIBJICHUI C
HCIIOJIb30BAHUEM 3aKOHA
COXPaHEHHUS
MEXaHUYECKON YHEPTHH,
3aKOHA COXPaHECHHUS
HMITYJIbCA.

OOBsiCHEHHE OCHOBHBIX
MIPUHLMIIOB JEHCTBUS U
IIPaKTUYECKOIO
IIPUMEHEHHUS
TEXHUYECKHUX
YCTPOMCTB, TAKUX KaK:
BOJIOMET, KOTED,
NPYKUHHBINA [TACTOJIET.
OOBsiCHEHHE ABUKEHUS
pakeT ¢ onopoy Ha
U3y4eHHbIE (PU3NUECKUe
BEJIMYMHBI U 3aKOHBI
MEXaHHKHU.
Hcnons3oBanue npu
MIOJITOTOBKE COOOIICHUM
0 IPUMEHEHHUH 3aKOHOB
MEXaHUKHU
COBPEMEHHBIX
MH(pOPMaLMOHHBIX
TEXHOJIOTUM JJIs
IIOMCKa,
CTPYKTYPUPOBaHMUS,
VHTEPIPETALVN U
MIpEeACTaBICHUS
uH(pOpMaInH,
KPUTHYECKUI aHAJIN3
M0JIy4aeMOou
nHpopmanuu
IIpoBeneHne KOCBEHHBIX
U3MEPEHUN
HCCIIEI0BAHUMN
3aBUCUMOCTEN
(bu3NYEeCKUX BEJTUYHUH,
IIpOBEPKA
MIPEIIOKEHHBIX
runores. [Ipaktukym,
PacCIIUPSIOLIUI OIBIT
NEATEITbHOCTH
JKOJIOTUYECKON
HaIlpaBJICHHOCTH Ha
OCHOBE UMEIOLIUXCS
3HaHUN 10 PU3UKe.
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Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

[IpoBenenue
IKCIIEPUMEHTA:
oTpezieNIeHue Macchl
BO3/lyXa B KJIIACCHOI
KOMHATE Ha OCHOBE
n3MepeHuit oobEma
KOMHATBI, JaBJICHUS U
TEMIIEpaTypbl BO3/1yXa B
HEH; UcCiIeI0BaHue
3aBHUCHUMOCTHU MEXY
rnapameTpamu
COCTOSIHUS
pa3peKEHHOTO Ta3a.
Onenka abCONMIOTHBIX U
OTHOCHUTEIIbHBIX
MOrpENIHOCTEN
M3MEpEeHUH (PU3NIECKUX
BEJIMYMH.

OOBsSICHEHHE OCHOBHBIX

OcHOBBI MPUHLHUIIOB JEHCTBUI
bubnauorex K
Gmaotexa O TEpMOMETpa U

MOHEKYILPHO™ 9 https://m.edso0.ru/7f41bf7 | gapomerpa 1 yenosuit

3.1

KUHETHYECKOH
2 ux 6€30MacHOro

HUCIIOJIL30BaHUS B
MOBCEIHEBHOM KU3HH.
Pacno3naBanue

Teopun

(bU3UYECKUX SBICHUN

B YU4E€OHBIX OIBITAX U
OKPY’KaloIlleH KU3HU:

muddy3us,
OpOYHOBCKOE
JIBH)KEHUE.
Onucanue TEeIIOBbIX

SIBJICHUH C
HMCIOJIb30BaHUEM
(hU3MYECKUX BEIUYHH:
JTaBJICHUE Ta3a,
TeMreparypa, CpeIHss
KUHETHYECKast SHEPTUSI
Xa0THYECKOT'O
JIBUKEHUS MOJIEKYJL,
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3.2

OCHOBBI
TEPMOIMHAMHK
u

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7

2

CpeIHEKBaIpaTUIHAS
CKOPOCTb

MOJIEKYI. AHanu3
(hU3UYECKUX TIPOIIECCOB
U SIBJICHUHU C
ucroyb3oBanueM MKT,
ra30BBIX 3aKOHOB, CBS3H
cpeaHel KHHETUYECKOM
SHEPTUH TEIUIOBOTO
JBIKEHUSI MOJIEKYIT C
a0COJIIOTHOM
TeMIepaTypou.
Pemenne pacu€rHbIx
3a7a4 C SIBHO 3aJJaHHOM
(bu3nIecKoil MOJIEIBIO C
HCIIOJIb30BAHHEM
OCHOBHBIX ITOJIOKCHHI
MKT, 3aKOHOB 1
(hopMyIT MOJIEKYIISIPHOM
(bu3ukm.

Pabora B rpynmnax npu

IUTAHUPOBAHUH,
IIPOBEACHUU U
UHTepHpeTanuu
pe3yabTaTOB OIBITOB U
aHaImn3e
JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB
nH(pOpMaILIUK 1O TeMe

IIposBencHue
JKCIIEPUMEHTA:
U3MEpPEHUE YAEIbHOU
TEIUIOEMKOCTHU
BELIECTBA.

Onenka abCONMIOTHBIX U
OTHOCHUTEIbHBIX
IIOIPEIIHOCTEN
M3MepeHull PU3NIecKux
BEJIMYUH.

N3yuenune monenen
MapoBOi TypOUHBI,
JBUTATENS] BHYTPEHHETO
CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.
OO0BsicHeHHE

IIPHUHOHUIIOB HeﬁCTBHﬂ u
ycIoBUil 6€3011acHOTO
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HUCIIOJIB30BaHUA

B [I0BCEJHEBHOM KU3HU
JIBUTaTelsl BHYTPEHHETO
cropanusi, ObITOBOTO
XOJIOAUIIbHUKA,
KOHJUIIMOHEpA.
Onucanue CBOWCTB Tell
U TEIUIOBBIX SIBJICHUI C
UCIOJIb30BAHUEM
(U3NYECKUX BETUYNH:
JlaBJICHUE rasa,
TEMIEPATYypa,
KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS SHEPT U,
pabora rasa.

Pemenne pacu€rHbIx
3aJa4 C SBHO 3a/laHHON
(bu3NIEeCKOil MOJIEIBIO C
UCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
(bopMys1 MOJIEKYIIIPHOI
¢busuku u
TEPMOJIMHAMUKH.
Pemenne kauecTBEHHBIX
3aJa4 ¢ ONOpoi Ha
W3Y4YEHHBIE B pa3Jiene
«MonexynspHas
¢busnka u
TEPMOIMHAMHKAY
3aKOHBI,
3aKOHOMEPHOCTH U
(u3nueckue BICHHUS.
Pabota B rpynmnax mnpu

aHaJIn3¢C

JIOTIOJTHUTEIIBHBIX
HMCTOYHUKOB
uH(pOpMaIMK 1O TEME

3.3

ArperaTHble
COCTOSTHUS
BEIIECTBA.
®dazoBbIe
Mepex0/ibl

but6mmorekxa [JOK
https://m.edsoo.ru/7f41bf7
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. becena,
dhopmupyromas
JKOJIOTUYECKYIO
KYJbTYpY, OCO3HAHUE
rI100aNBFHOTO XapaKkTepa
9KOJIOTHYECKUX
npobem.
[IpoBenenune
JKCIIEPUMEHTA:!
U3MEpEeHUE
OTHOCHUTEIbHOM
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BIIQYKHOCTH BO3/1yXa.
Onenka abCOMIOTHBIX U
OTHOCHUTEIIbHBIX
MOrpEeNIHOCTEN
U3MEpEeHUH (PU3NUECKUX
BEJIMYHH.

N3ydenue cBoicTB
HACBILIEHHBIX TapOB,
CIOCO0O0B U3MEPEHUs
BJIQKHOCTH
Habmroienue kuneHus
P MIOHUKEHHOM
JaBJICHUH, HATPEBAHUS
U TUTaBIICHUS
KPUCTALITUIECKOTO
BEIIEeCTBA.

OO0bsicHeHUE
MIPUHIIUIIOB JCHCTBUS U
yCIIOBUH 0€3011acHOTO
WCIIOJIb30BaHUS B
MMOBCEAHEBHOM KU3HU
TUTPOMETPA,
TICUXPOMETPA,
KaJlopuMeTpa.
N3ydenune TexHonorui
MOJIy4eHUs
COBPEMEHHBIX
MaTepHuasoB, B TOM
YHCIIe HAHOMAaTEPHAJIOB.
Pemenne pacuéTHbIix

3a/1a4 C SIBHO 33JIaHHOMN
¢bu3nveckoil MosIeNbIo ¢
WCIIOJIb30BAHUEM
ypaBHEHUS

TEIUIOBOTo OaaHca.
Pemrenne kauecTBEHHBIX
3a/1a4 ¢ OIOpOH Ha
W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(buzmvecKue SBICHUS 11O
TeMeE.

PacnioznaBanue
(u3HUYECKUX SBICHUU B
y4eOHBIX OIBITaX U
OKpYKaroIlen KU3HU:
nedopmarust TBEPIABIX
T€J, HarpeBaHue u
OXJIaKJEHHE Te,




Uroro no pazneny

Paznea 4. JIEKTPOJUHAMUKA

24

W3MEHEHHE arperaTHhIX
COCTOSIHUM BEIIeCTBA U
00BsACHEHHE UX HA
OCHOBE 3aKOHOB H
(hopMyI1 MOJIEKYISIPHOM
(buszukm.
Hcmonns3oBaHue

MH(POPMAIIMOHHBIX
TEXHOJIOTUH IJIS
MOKCKa,
CTPYKTYpUPOBAHUS,
WHTEPIpETAINH U
MIpeICTaBICHUS
uHpOpMaLUU TIPU
MOJIrOTOBKE COOOIICHUIA
0 MMPUMCHCHHUH 3aKOHOB
MOJICKYJISIPHOH (U3HKH
Y TEPMOJMHAMUKH B
TEXHHUKE U
TEXHOJIOTHSIX.

4.1

DNEeKTpOCTaTUK
a

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7

2

IIpoBenenue
IKCHEPUMEHTA:
n3MepeHue
JIEKTPOEMKOCTH
KOHJIEHCATOopa.

OrneHka abCONIOTHBIX U
OTHOCHUTEINbHBIX
IIOIPELIHOCTEN
M3MepeHull PU3NYeCKuX
BEJIMYUH.

N3yueHnne npuHIUIIOB
JEUCTBUSA
3JEKTPOCKOIA,
AJEKTPOMETPA,
KOHJIEHCATOopa.
W3y4yeHne npruHIMIIOB
JEUCTBUSA

U YCJIOBH 6€3011acHOro
MIPUMEHEHUSI B
MIPaKTUYECKON KHU3HHU,
KOIHUPOBAJILHOTO
anmnapara, CTpyHHOI 0
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HIpUHTEpA.
PaccmoTpenue
(hU3HYECKUX OCHOBAHHIA
3JEKTPOCTATHYECKOU
3alLUTHI U 3a3€MJICHUS
ANEKTPONPUOOPOB.
Pemenne pacu€rHbIx
3a/1a4 C SIBHO 33JIaHHOM
(bu3nIecKoil MOJIEIBIO C
HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
hopmyn
ANEKTPOCTATUKH.
Pemrenne kauecTBEHHBIX
3a/1a4 ¢ OIOpOU Ha
W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(busnueckue sBICHUS
AEKTPOCTATUKH.
PacnoznaBanue

(u3MYECKUX SIBICHUU B
y4eOHBIX OIBITaX U
OKpY>Karollen KU3HHU:
3JICKTPU3ALIMS TEJl,
B3aMMO/ICICTBUE
3aps0B U 00BICHEHUE
WX Ha OCHOBE 3aKOHOB 1

bopmyn
3JEKTPOCTATHKHU.
Onucanue U3y4eHHBIX
CBOMCTB BEILIECTBA U
BJIEKTPUYECKHUX SIBICHUN
C UCIIOJIb30BAaHUEM
(U3MYECKUX BEJIUYMH:
ANEKTPUYECKUH 3apsiz,
HaIpsHKEHHOCTD
3IEKTPUYECKOTO T10JI,
MOTEHILIAAJ, pa3HOCTb
ITOTEHIMAJIOB,
JIEKTPOEMKOCTb.
AHanu3 pu3nYecKux
MPOLIECCOB U SIBIICHUM C
HCIIOIb30BAHUEM
(U3NYECKUX 3aKOHOB!
3aKOHA COXPaHEHUs
JJIEKTPUYECKOTO 3apsia,
3akoHa Kynona.




Pabota B rpymnmax mnpu
aHamn3e
JOTIOJTHUTEITBHBIX
HUCTOYHHUKOB
nHpOpMaLINK U
MOJITOTOBKE COOOIICHUIA
O TIPOSIBJICHUU 3aKOHOB
JJIEKTPOCTATUKHU B
OKpY>KarOILEH )KU3HU U
MPUMEHEHHUH UX B
TEXHUKE .

4.2

ITocTossHABIH
ANEKTPUYECKUAMN
TOK. TOKM B
Pa3IMYHBIX
cpenax

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7

2

[IpoBenenue
IKCIIEPUMEHTA:
M3Y4YEHHUE CMEIIAHHOTO
COCTUHEHUS
PE3UCTOPOB; U3MEPEHHE
OJIC nctouHuKa TOKA U
€ro BHYTPEHHETO
COTIPOTHBIICHUS;
HaOJIroeHue
JJIEKTPOIH3A.

Onenka abCONMIOTHBIX U
OTHOCHUTEIIbHBIX
MOrpENIHOCTEN
M3MEpEeHUH (PU3NIECKUX
BEJIMUHH.

OO0ObsicHeHHE
MIPUHIIUIIOB JCHCTBUS U
ycIoBUil 6€3011acHOTO
MIPUMEHEHHUS
amIepMeTpa,
BOJIBTMETpa, peocTaTa,
HMCTOYHUKOB TOKQ,
AIEKTPOHATrPEBATEIILHBI
X |
IIEKTPOOCBETUTEIHHBIX
npubopoB,

TepMOMeTpa
COTIPOTHBIICHUS,
BaKyyMHOTO JTHO]Ia,
TEPMHCTOPOB U
(oTope3ncTopos,
TOJTYTIPOBOTHUKOBBIX
JTNOJIOB, TAIbBAHHUKH.
Pemenne pacu€THbIX
3a/1a4 ¢ SBHO 3aJJaHHON
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(bu3nvIecKoil MOsIENbIO C
HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
hopmys TeMbI
«ITocTosiHHBIN
ANEKTPUYECKUIN TOKY.
PacniosnaBanue
(u3HYeCKUX SIBICHUN B
y4eOHBIX OIBITaX U
OKpY>Karolleu >KU3HHU:
3JIeKTpUYECKas
MIPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE,
XUMHYECKOE,
MAarHUTHOE JICUCTBUS
TOKa.

AHanu3 3JIEKTPUUECKUX
SIBJICHUU U TIPOIIECCOB B
LIETISIX TTOCTOSTHHOTO
TOKa C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKoH OMa,
3aKOHOMEPHOCTH
MOCJIeI0BATEILHOTO U
napauiebHOTO
COCIMHECHUS
MIPOBOJHUKOB, 3aKOH
Hxoynsa-Jlenna.
Ornucanmne U3y4eHHBIX
CBOICTB BEILIECTB U
3IEKTPUUYECKUX SIBICHUMN

C MCNOJIb30BaHUEM
(U3MYECKUX BEJIUYMH:
ANEKTPUYECKUH 3apsiz,
CHUJIa TOKa,
INEKTPUUYECKOE
HalpsHKeHUe,
INEKTPUUYECKOE
COIIPOTHUBIICHUE,
pPa3HOCTb NTOTEHIIMAJIOB,
D/1C, pabora ToKa,
MOIIHOCTb TOKA.
Hcnons3zoBanue
MH(POPMAIMOHHBIX
TEXHOJIOTUH I
IIOMCKA,
CTPYKTYpUPOBAHUS,
UHTEPIPETALMN U
MIpe/ICTaBICHUS
uHpopMaLuU TIpU




IMOJATOTOBKE COOOIICHUIMA
0 MMPUMEHEHHUH 3aKOHOB
IIOCTOSIHHOTO TOKAa B
TEXHUKE U TEXHOJIOTHIX
. [IpakTukym,
PaCHIUPSIIONTUAN OTIBIT
JIEATEIIbHOCTH
JKOJIOTHYECKOH
HaIPaBJICHHOCTH Ha
OCHOBE HMEIOIIUXCSI
3HaHU 10 pusmKe.

Uroro no pazneny 22
PesepBHOe Bpems 2
OBIIEE

KOJIMYECTBO 68
YACOBIIO

[TPOTPAMME




11 KUIACC

Ne
n/n

HanmenoBanue
pa3esioB U TeEM
NMPOrpamMMbI

KoanuecTtBo
4acoB

Bcero

JIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buasbl
AesiTeJIbHOCTH.
XapakTepucTuka
BH/I0B
AeATeIbHOCTH

Pazpen 1. JIEKTPOIUHAMUKA

11

MaruutHoe noie.
DJIeKTpOMarHuTHas
WHIYKIUS

11

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

[IpoBenenue
SKCIEpUMEHTA:
HU3y4deHue
MardUTHOTO IOJIS
KaTYIIKHA C TOKOM;
HCCIICIOBAHUE
IEUCTBUA
IIOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM; HCCJICIOBAaHHC
SIBJICHUS
3JIEKTPOMArHUTHOM
WHIYKIIAH.

Onenka abCOOTHBIX
M OTHOCHUTEJIHHBIX
MOrPEMTHOCTEN
U3MEpPEHUI
(buzmuecKux
BEJIMYHH.
OOBsacHeHHE
MIPUHIUIIOB JEHCTBUSA
U YCIIOBHU
0e30ImacHOro
MIPUMEHEHUS
IMOCTOSTHHBIX
MAarsuToB,
3J€KTPOMAarHuTOB,
3JIEKTPOIBUTATETIS,
YCKOpUTEIIEH
3JIEMEHTAPHBIX
YacTHII,
WHIYKIIMOHHOM TEYH.
Pemenue pacu€THbix
3a/1a4 Ha TPUMEHEHUE
(bopmyI TeMbl
«MarauTHOe 1oJe.
DNeKTpOMarHuTHas
UHAYKIM». Perenne
KauyeCTBCHHBIX 3a7a4
C OIOpoi Ha
M3Y4YEHHBIE 3aKOHBI,



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

SIBIICHUS TECMBI
«MarauTHoOE moJie.
DNeKTpOMarHuTHas
WHTYKITAS.
Ornpenenenue
HaIpaBJICHUs BEKTOpa
WHIYKIIAHA
MardUTHOI'O MOJIS
MIPOBOJIHUKA C TOKOM,
CUJIBI AMITEpa U CUIIBI
Jlopenua.
Pacno3naBanue
(U3HYECKUX SBICHUM
B Y4E€OHBIX OIBITaX U
OKpY>Karollen KU3HHU:
B3aUMOJICHCTBUE
MariuToB,
3JICKTPOMarHUTHAS
WHAYKIUA, TEUCTBUE
MarHUTHOTO MOJII Ha
MPOBOJIHUK C TOKOM U
JBUKYIIHICS 3apsl.
Ananuz
3JIEKTPOMArHUTHBIX
SIBJICHUH C
HCIIOIb30BaHUEM
3aKOHa
3JICKTPOMArHUTHOM
WH]TYKIIAH.
Omnucanue
W3YYEHHBIX CBOMCTB
BEIICCTB U
3JIEKTPOMArHUTHBIX
SIBJICHUH C
HCIIOIL30BaHUEM
(buznuecKkux
BEJIMYWH: UHYKIIUS
MarHuTHOTO MOJI,
cuia Amnepa, cuia
Jlopenua,
WHTYKTUBHOCTD
KaTyIIKH,

SHEPTH
3JEKTPUUYECKOTO U
MarHUTHOTO ITOJICH
[IpakTukym,
dhopmupyromuit
TOTOBHOCTH U
CIIOCOOHOCTE K




00pa3oBaHUIO U
caM000pa30BaHUIO B
obmacti pU3MKHN Ha
MPOTSKEHUU BCEH
KU3HU.

Hroro no pazneny

11

Paznea 2. KOJIEBAHUSA U1 BOJIHBI

2.1

MexaHn4ueckue 1
AIEKTPOMArHUTHBIE
KoJIeOaHus

bu6nuoreka [IOK
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HUccnenosanue
rnapameTpoB
KoebaTeIbHON
CUCTEMBI — IEPHO/Ia,
YaCTOTHI, AMIUTUTY/IbI
U (a3wl koseOaHu
(Ipy>KUHHBIN W/ UIu
MaTeMaTHYCCKUMN
MasITHUK).
HaGmonenue
3aTyXarolux
KOJIcOaHM.
HccnenoBanue
CBOICTB
BBIHYKICHHBIX
KoJIcOaHMiA.
HaOmronenue
pe3oHaHca.
IIposencnue
JKCTIEpUMEHTA:
HUCCIEI0BAHNE
3aBHCHMOCTHU
MepHoJa MaJbIxX
KojeOaHuii rpy3a Ha
HHUTHU OT IJINHBLI HUTH
Y MacChl Tpy3a;
HUCCIEI0BAHNE
MEPEMEHHOTO TOKA B
LICTIH U3
IOCJIEJOBATEIILHO
COE€TMHEHHBIX
KOHJIEHCATODA,
KaTYIIKA |
pesucropa.

Ornenka a0COIIOTHBIX
1 OTHOCHUTEJIBHBIX
MOrPEMTHOCTEN
A3MEPEHUN
(buznuecKux
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BCINYHH.

OObscHEHUE
MIPUHITUATIOB JCHCTBUS
U yCIIOBHM
0€e3011acHOTO
MIPUMCHCHHUS
AIIEKTPUIECKOTO
3BOHKA, TEHEpaToOpa
MePEMEHHOTO TOKa,
JIMHUH
3JIeKTpornepeay.
Pewenne pacu€rHbix
3aJ1a4 ¢ SIBHO
3aJJaHHOM
(dbuzngeckoi
MOJICIIBIO C
HCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U
opmyu,
OITHCBLIBAIOIIHX
MEXaHUYECKHE U
3JICKTPOMAarHUTHBIC
KOJICOaHHS.
Omnucanue
MEXaHHUYECKUX U
3JICKTPOMArHUTHBIX
KoJcOaHuii ¢
HCIIOIb30BaHUEM
(buznyecKkux
BEJIMYUWH: IEPUO U
JacToTa KoJicOaHu,
amIuintynaa u ¢asa
KoJieOaHuH, 3apsia u
CuJjia TOKa B
TapMOHHYECKHX
AMEKTPOMArHUTHBIX
KOJICOaHMSIX.
Pemenue
Ka4eCTBEHHBIX 3a7a4
C OIIOpOM Ha
W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,
OIMCHIBAIOIINE
MEXaHUYECKHE U
IIEKTPOMArHUTHBIC
KoJIe0aHusl.

Pa6ora B rpynmax
MIpH IJIAHUPOBAHUH,




MIPOBEICHUU U
HUHTEpIpEeTaNU
pe3yabTaTOB OMBITOB,
U aHaJu3e
JIOTIOJTHUTEIIBHBIX
HMCTOYHUKOB
nH(pOpMAIMU TIO TEME
Jlpaktuxym,
bopmupyromuit
CIIOCOOHOCTh
OLIEHUBATh CUTYAIHIO
Y IPUHUMATh
OCO3HaHHBIE
pelieHus,
OPUEHTHUPYSCH Ha
MOpaJbHO-
HPaBCTBEHHBIE
HOPMBI U LIEHHOCTH, B
TOM YHCIIE B
JeSITeIbHOCTH
Y4€HOTO.

2.2

Mexanuueckue n
ANEKTPOMATrHUTHBIE
BOJTHBI

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

N3yuenne
oOpaszoBaHus U
pacrpocTpaHeHus
MONEPEYHBIX U
MPOIOJIBHBIX BOJIH.
HaOmronenue
OTpaKEHUS

U MIPEJIOMIIEHUS,
UHTEpPEepEeHINH U
T paKn
MEXaHNUYECKHX BOJIH.
Habmoaenue cBsizu
TPOMKOCTH 3BYKa U
BBICOTHI TOHA C
aMILIUTYI0N U
4acTOTOH KOJeOaHUH,
3BYKOBOTO PE30HAHCA.
HccnenoBanue
CBOMCTB
AMEKTPOMArHUTHBIX
BOJIH: OTpa)Ke€HUE,
MpeoMIIeHUE,
TIOJISIPHU3AITUS,
nudpaxius,
uHTEpPepeHIus.
N3yuenue ycnosuii
W3ITyYCHUS
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3JE€KTPOMArHUTHBIX
BOJIH, B3aUMHOM
OpUEHTALINU
BekTOpoB E, B, v B
3JIEKTPOMArHUTHOMN
BOJIHE.

N3yuenne
MIPUMEHECHHUS
3JEKTPOMArHUTHBIX
BOJIH B TEXHUKE U
OBITY.

OO0wbsicHeHue
MPUHIUIIOB JEHCTBUSA
U YCJIOBUI
0€301acHOTO
MIPUMEHECHHUSI
MY3bIKAJIbHBIX
WHCTPYMEHTOB,
YIIBTPa3ByKOBOM
JTUarHOCTUKHU

B TEXHUKE U
MeIUIIMHE, pajapa,
paxuoNpUEMHUKA,
TEJIEBU30Pa,
aHTEHHBI, TenedoHa,
CBY-neun.
Pemenne pacu€rHbix
Y Ka4eCTBEHHBIX
3a/1a4 ¢ OIOpou Ha
W3y4YEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH,
OMUCHIBAIOLINE
pacrpocTpaHeHue
MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX
BOJIH.
Hcnons3zoBanue
MH(OPMAITMOHHBIX
TEXHOJIOTUH I
MOUCKA,
CTPYKTYPUPOBaHMUS,
WHTEpIIpEeTaluu U
MpeACTaBICHUS
uHpoOpMaIUU IpU
MOATOTOBKE
cooOuieHuit 06
WCTIOTh30BaHUN
3J€KTPOMArHUTHBIX
BOJIH B TEXHUKE.




VYuyacrtue B JUCKYyCCUU
00
ANEKTPOMArHUTHOM
3arpsi3HEHUN
OKPYKarOILE Cpebl.
Pabota B rpynmax
MIpY IUIAHUPOBAHUH,
MIPOBEJICHUU U
HMHTEPIPETAIAH
PE3yJIbTaTOB OIBITOB
U aHajm3e
JIOTIOTHUTEIbHBIX
HMCTOYHUKOB
nH(pOpMaIIUU 110
teme. J(nanor o
LIEHHOCTHOM
OTHOIICHHUH K
roCy/1apCTBEHHBIM
CHUMBOJIaM,
JOCTUKECHUSIM
POCCUMCKHX yYEHBIX
B 00s1acTu (QU3UKH U
TEXHHKE.

2.3

OnTtuka

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

N3yuenue siBieHus
MOJIHOTO
BHYTPEHHETO
OTpaKEHUs, €ro
MIPUMEHEHUSI B
CBETOBOJIE.
N3yuenue Mmonenen
MHKPOCKOIIA,
TEJIECKOIIA.
[Tonyuyenue cnekrpa ¢
TTOMOIIIBIO TTPU3MBI 1
TG PaKIIMOHHON
pEeLIETKY.
N3mepenne

IMOKa3aTes
MPEIOMIICHUS CTEKIIA.
Hccnenosanue
CBOICTB
n300pakeHU i

B JIMH3aX.
OObscHEHUE
MPUHIIUTIOB JEHCTBUSA
U YCIIOBUM
0e301acHOTO
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MIPUMEHEHHUS OYKOB,
nymel, poToarnmapara,
MPOEKIIUOHHOTO
anmapara,
MHUKPOCKOIIA,
TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,
T (HpaKIMOHHON
PEETKH, MOJSIPONA.
Pemenue pacyéTHbix
3a/1a4 ¢ SIBHO
3aJaHHOU
¢buznyeckoi
MOJEJIBIO C
HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
hopmy
F€OMETPUUYECKON
OTTHKHU.
ITocTpoenue u
OTHMCaHue
Hn300pakeHHUS,
C03/1aBa€MOr0
IIJIOCKUM 3€pKaJIoM,
TOHKOM JINH30M.
Paccmotpenue
1101 (S (0):!
MIPUMEHUMOCTHU
reOMETPUYECKOMN
ONTHKHU.
Pacno3znaBanue

(bU3UYECKUX SBIECHUN
B OTIBITAX U
OKpY>Karollen KU3HHU:
MIPSAMOJIMHENHOE
pacrpocTpaHeHue
CBETa, OTPAXKECHHE,
MIpeIoMJIEHHE,
uHTephepeHIys,

TG paKIus 1
MOJIIPU3ALIUs CBETa,
TIMCTIEPCHSI CBETA.
Nzyuenue ycnoBuit
HaOII0eHUS
MaKCUMYMOB U
MUHHMYMOB B
UHTEp(HEPEHITUOHHOMN
KapTHHE




OT JBYX CUH(a3HBIX
KOT'€PEHTHBIX
HMCTOYHUKOB.
VYcnosue
HaO0JII0ICHUS TJIABHBIX
MaKCHUMYMOB MpU
MaJCHAN
MOHOXPOMAaTHYECKOI0
CBETa Ha

T (HPaKIMOHHYIO
pelETKY.

AHanu3 ONTUYECKUX
SIBJICHUH C
HCIOJIb30BaHUEM
3aKOHOB: 3aKOH
NPSAMOJIMHEHHOTO
pacmpocTpaHeHus
CBETa, 3aKOHBI
OTpakKCHHUS CBETA,
3aKOHBI PEJIOMIICHHS
CBETa.

Onucanue
ONTUYECKUX SIBICHUN
C UCMOJIb30BaHUEM
buznuecKux
BEJIMYMH: (DOKYCHOE
paccrosiHue u
OTITHYECKAs CHUTa
JIUH3HI .

becena,
bopMHpyIOLIHii
IPaXJaHCKYIO
MO3UILIHIO
oOyyaromerocs Kak
aKTHBHOTO H
OTBETCTBEHHOTO
YJIEHA POCCUICKOTO
o0rmiecTBa

Hroro no pazneny
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Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

OCHOBEI

CIIeIaIbHON

3.1
TEOpUHU

OTHOCHUTCIIBHOCTHU

bu6mmoteka [IOK
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Pewenue
KauecTBEHHBIX 3a7au
C OIIOpPOK Ha
W3Y4YEeHHbIE
noctynarsl CTO.
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Hcnonw3oBanue
MH(POPMAIIMOHHBIX
TEXHOJIOTHH IJI
IOMCKa,
CTPYKTYPUPOBaHMUS,
HWHTEpIIPETAIIUU U
MpeACTaBICHUS
uHpOpMaLU TIPU
IIOJATOTOBKE
CO00I1IeHHI O
rpaHuIax
MIPUMEHUMOCTHU
KJIaCCHYECKOMH
MEXaHHUKH U
ocHoBax CTO .
Hwuanor,
bopmupyromuit
OCO3HaHHE
LIEHHOCTU HAay4YHOU
eITEIbHOCTH,
TOTOBHOCTH B
rpoliecce U3yueHust
(107537041

Uroro no pazneny

4

Pa3znea 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI

4.1

KBAHTOBOU OIITUKHA

bubmmoreka [IOK

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

HaGmonenue
dotorddexra Ha
YCTaHOBKE C
IUHKOBOM
MJIACTHHOM.
HccnenoBanue
3aKOHOB BHEIIHETO
¢dorosddexra.
OOrbsacHEHNE
OCHOBHEIX
MIPUHINIIOB JEHCTBUSA
TEXHHYECKUX
YCTPOMCTB, TAKUX
Kak: ()OTORJIEMEHT,
(dboTomaryuk,
conHe4Has Oatapes,
CBETOJUOI;, U
YCJIOBUU UX
0e301acHOTO
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MPUMEHEHUS B
MPAKTUYECKOMN
KU3ZHHU.
Pemenue pacyéTubix
3a/1a4 C SIBHO
3aJaHHOU
¢buznyeckoi
MOJIETIBIO C
HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U
(hopMyI1 KBAHTOBOI
OIITHKH.
Pemenue
KaueCTBEHHBIX 3a7a4
C OIIOpOM Ha
M3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH
KBaHTOBOU OINTHKH.
Pacnio3naBanune

(buzmuecKux
SIBJIGHUN B y4EOHBIX
OTIBITAX:

(hOTOdICKTPUYCCKHIA

a¢dekr, cBeTOBOC

JIaBIICHHE.
Ornucanue

M3YYEHHBIX
KBAaHTOBBIX SIBJICHUN
1 TIPOLIECCOB C
UCIOJIb30BAHUEM
(buznuecKkux
BEJINYMH: CKOPOCTh
JIEKTPOMAarHUTHBIX
BOJTH, JUTHHA BOJHBI
Y 9acTOTa CBETa,
SHEPIHs U UMITYJIbC
¢dbotona .

Hwnanor,
(bopmupyomuit
OCO3HaHME
LIEHHOCTU HAay4YHOU
JeSITeTbHOCTH,
TOTOBHOCTH B
mporecce N3ydeHHs
buzuku

Crpoenue atoma bubnmoreka [JOK

N3zydenue Mmoaenu




https://m.edsoo.ru/7f41c97¢c ombita Pesepdopna.
[IpoBenenue
SKCIEpPUMEHTA MO
HaOJIFO JEHUTO
JMHENYaTOro
CIEKTpa.
Onenka abCONFOTHBIX
Y OTHOCHUTEIIbHBIX
IIOIPELIHOCTEN
U3MEpEHUI
(busznuecKux
BEJIMYHH.
N3yuenne monenu
aroma: ToMcoHa,
IUIAHETAPHOU MOJIEIIN
aToMa, MOJIEJIM aToMa
bopa.
N3yyenue crnektpa
YPOBHEW dHEPrUu
aToMa BOJOpOa.
OObsicHeHue
MIPUHIIUIIOB JEHCTBUS
U yCIIOBHU
0e301acHOTO
MIPUMCHCHHUSI
CHEKTPOCKOIIA,
Ja3epa, KBAaHTOBOTO
KOMIIBIOTEpA.

Pemenue
KaueCTBEHHBIX 3a]1a4
C OMOpOM Ha
N3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
¢busnyeckue sIBICHUSA
o Teme «CTpoeHue
aTomay.
Pacno3naBanune
(bu3nUecKux sIBICHUN
B y4€OHBIX OIbITAX:
BO3HUKHOBEHHE
JMHENYaTOro CreKkTpa
n3NydyeHus. AHaIn3
KBaHTOBBIX
MPOLIECCOB U SIBJICHUI
C HCIIOJIb30BaHUEM
nocrynaroB bopa
becena,

¢dopmupyromas
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4.3

ATOMHOE PO

bu6mmoteka [IOK
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IKOJIOTHYECKYIO
KYJIbTYpPY, OCO3HAHUE
r100aIbHOTO
xXapakTepa
9KOJIOTHYECKUX
pooJIeM.

Nzyuenue
SKCIEPUMEHTOB,
JTIOKa3bIBAKOIINX
CJIO)KHOCTh CTPOEHUS
aTOMHOTO si/pa.
HccnenoBanue
TPEKOB YacTHII (IO
TOTOBBIM
dhoTorpadusm).
N3yuenne ssaepHbIxX
CUJ1, SIIEPHBIX
peaKkuuii CHHTE3a 1
pacnana,
TEPMOSIICPHOTO
CUHTE3A.

N3yueHne HyKIOHHOU
MOJEIH s11pa
Ieiizenbepra-
HBaneHnko.
OObsicHeHue
YCTpOMCTBA U
MIPUMEHEHUS
JI03UMETpa, KaMephbl
Bunbcona, sanepHoro
peakTopa, aTOMHOM
OOMOBI.

Pemenue 3anau ¢
Onopoi Ha
MOJTyYEHHbIE 3HAHNUS,
B T.4. O 3apsjie U
MacCOBOM 4HCIIE
siapa.
PacnoznaBanue
(bu3nUecKux sIBICHUN
B YU€OHBIX OIBITaX U
B OKpYy>Karoen
YKU3HH: €CTECTBEHHAS
Y UCKYCCTBEHHAs
PaTMOAKTUBHOCTb.

Onucanue KBaHTOBBIX
SIBJIEHUW U MPOLIECCOB



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

C UCIOJIb30BAaHUEM
(buzmyecKux
BEJIMYUH: NIEPUOJ
noJiypacnaja,
SHEPTHUsl CBS3U
aTOMHBIX sep,
ne(eKT Macchl spa.
AHanu3 IporeccoB u
SIBJICHUH C
HCIOJIb30BaHUEM
3aKOHOB U
MOCTYJIaTOB: 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO
3apsia, 3aKOH
COXpaHEHHUS
MacCOBOI'0 YHUCIIA,
nocrynatel bopa,
3aK0H
PaAMOaKTUBHOTO
pacnana.

VYyactue B padote
KpYTJIOTO CTOJIa
«DyHIaMeHTaIbHbIE
B3aMMO/ICHCTBUA.
EnuncrBo
(bu3nyecKoil KapTUHBI
MHUDPay.
Hcnonb3oBanue

MH(}OPMALIMOHHBIX
TEXHOJIOTUH I
MTOMCKa,
CTPYKTYpUPOBAHH,
VHTEPIPETALVN U
MIPEICTaBICHUS
uHpopMalnu Ipu
MO/ATOTOBKE
cooOuieHuit o
MIPUMEHEHUN 3aKOHOB
KBaHTOBOH ()M3UKHU B
TEXHHUKE

U TEXHOJIOTHSIX,
JKOJIOTUYECKHUX
acCIeKTax sAEepPHOU
SHEPTEeTHKHU.

Hroro no pazneny
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DIIeMEHTHI
ACTPOHOMHHU U
acTpou3uku

bubmuorexa [JOK

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

IToaroroBka
cooO1eHuii 00
JTanax pa3BUTHS
aCTPOHOMHUHU, O
MPUKIATHOM U
MHPOBO33PEHUECKOM
3HAYCHUU
aCTPOHOMHUHU, O
METO/IaX MOJy4YCHUS
Hay4YHBIX
ACTPOHOMHUYECKUX
3HaHUH, OTKPBITUAX B
COBPEMEHHO
ACTPOHOMHUHU.
Nzyuenue
COBPEMEHHBIX
MpeJICTaBICHUN O
MIPOUCXOKACHUHN U
spoaronuu CoJiHIa U
3BE3/I.

H3yuenue tunos
rajlaKTHK,
paaudoraiakThK U
KBa3apoB.

N3yuenune nBukeHus
HEOCCHBIX TEll,
JBOJIIOLMY 3BE3 U
Bcenennoi,
MPOIIECCOB,
MIPOUCXOSIINX B
3BE€3/1aX, B 3BE3THBIX
CHCTEMaX, B
MEKTaJaKTHUCCKOU
cpene, MacTaOHOM
CTPYKTYpPBI
BceneHnnolif.
OObscHEHUE
pacimpeHus
Bcenennoii Ha OCHOBE
3akoHa Xa0O0ua.
IToaroroBska k
00CyXICHUIO
HEPEIICHHBIX
npobiem
ACTPOHOMHUHU.
[IpoBenenue
HaOIIOIeHUH
HEBOOPYKEHHBIM



https://m.edsoo.ru/7f41c97c
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Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

rJ1a30M C
HCTIOJIb30BAHHEM
KOMITbIOTEPHBIX
MPUIIOKEHUN J1J15
onpeeaeHus
ITOJIOKCHUS
HEOECHBIX 00BCKTOB
Ha KOHKPETHYIO JIaTy:
OCHOBHBIC CO3BE3IUS
CeBepHoro
MOTyIIApUs U SIPKUe
3BE3IBI.
IIpoBencnue
HaOJIIoIeHUil B
Teneckol JIyHsl,
miaHeT, MueyHoro
IIytn. Yuacrue B
JUCKYCCHUHU O
HEPEIICHHBIX
npodeMax
ACTPOHOMHUH .
Jmnamor o
LIECHHOCTHOM
OTHOIIICHUHU K
roCcyJIapCTBEHHBIM
CHMBOJIaM,
JIOCTHIKCHHSM
POCCHUUCKHX yUEHBIX
B oOsactu pu3uKH u
TEXHHKE.

6.1

O06o0maroree
MTOBTOPCHHE

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

VYyacTtue B AUCKyCCUU
0 poiu (PU3KKU U
ACTPOHOMUU B
pas3nu4YHbIX chepax
JIEATEIBHOCTH
YyeJIoBeKa.
ITonroroBka
COOOIIIEeHUI 0 MecTe
(bu3nUecKOil KapTHUHBI
MHUpa B pSAY
COBPEMEHHBIX
MIpeICTaBICHHUH O
MIPUPOJIC.
Brmonnenue



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

yueOHBIX 3aJaHUH,
JEMOHCTPHUPYIOIINUX
OCBOEHHE OCHOBHBIX
TOHATHH,
(buzmyecKux
BEJIMYHH U 3aKOHOB
Kypca ¢uszuku 10—

11 kmaccos .
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 kmace/ KacessHoB B.A., O011ecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» ®usuka, 11 knacce/ KacbssHoB B.A., O011ecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«IPODAY; AktnonepHoe obmectBo «M3natenscTBo «IIpocBemnieHne»
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET
https://educont.ru

https://resh.edu.ru

https://myschool.edu.ru



