MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MyHununajabHoe 010/:KeTHOE 0011e00pa3oBaTeibHOE YUpPesKIeHne

MBOY CHI Ne9 r. Hopuibck
PACCMOTPEHO COT'JTACOBAHO VYTBEPX/IEHO
PykoBoautens IIMO 3amecturens no YBP Jupexrop
Pynakosa E.B. Cycnos E.B. Hukwntna A.H.
or «31» 08 2023 r. or «31» 08 2023 . or «31» 08 2023 .
D,OKYMEHT!'IOHI'II/ICAH
SQNIEKTPOHHOU NMNOAMUCHIO
Cepmd)mk?r: 02843920708({55515!252521E33AFD7B7
B a0 08 3035 o 56,01 3034
PABOYASA ITPOIT'PAMMA
«DPuzuka»

s obydaromuxcs 10-11 kmaccoB (0a30BbIi ypOBEHB)

r.Hopuiabck
2023



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpPEAHEro o0Iero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOKCHHH M TpeOOBaHWN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpernojaBaHusl y4eOHOTro
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax —Poccuiickoii  Denepamum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

PaGouas mporpamma pa3paboraHa B COOTBETCTBHH C:

— @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit

denepaunn»
— TlopsimkoM opraHm3alii W OCYIIECTBICHUS OOpa30BaTEIbHON ACSITENLHOCTH II0
OCHOBHBIM 00I11Ie00pa30BaTeIbHBIM IMpPOTpaMMaM — OOpa30BaTEIbHBIM IPOTrpaMMaM

HAYaIbHOTO 00IIET0, OCHOBHOTO O0IIEro u cpeaHero odmiero o0pa3oBaHus;

— (benepadbHBIM TOCYIAapCTBEHHBIM 0Opa30BaTENbHBIM CTAHIAPTOM CPEJHEro OOIIEro
oOpa3oBanus, yTB. nmpukazom Munnpocsemienus Poccun ot 12.08.2022 Ne 732 (nanee —
OI'oC COO0);

— (QenepanbHONl 00pa30BaTEIBLHOM MPOTrpaMMOIl CpeAHEro oO0IIero oO0pa3oBaHHUsA, YTB.
npukazoM Munnpocsemenus: Poccun ot 18.05.2023 No 371:

— nosioxxeHueM «O CTpYKType, MOpsiiKe pa3pabOTKH U YTBEPXKACHUS paboyux Mporpamm
yueOHBIX MPEIMETOB, KypcoB, nucuuiuinH (Moayneir) MBOY «CIL Ne 9.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH kapTuHbl Mupa oOydarommxcs 10—11 kmaccoB npu o0yyenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHS, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIPEIMETHBIX
CBsizell (DM3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEr0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3nKe BKIOYAET:

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

IpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHus.

dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYECTBE yU4eOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUH, N3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. Vcnonab3oBaHWE U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOM BKJIaj B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3uKH 1751 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUY € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.



Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKHUMHU TPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHHS JJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpPoOIEMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palluOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
SBIISIOTCS (u3nMUeckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, JJIs ONKUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEXIe BCETO 3a CUET
OpraHHU3aIi IKCIEPUMEHTAIBHON NEeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKK — 3TO HCIIOJIb30BAHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOLIUN CIHCOK
YUEHUYECKUX IMPaKTUUYECKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTebHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kabuHeta (usuku. [lpu sToM
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB IO IIPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAENAETCS PELICHUI0 pacu€THBIX UM KadeCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL PacYETHBIX 3a71a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MNPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHATbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3HMKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro 1MKiIa. B xabuHere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYECHHUYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
o0opyoBaHue.

JeMoHCTpaliioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUUBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00oOpyAOBaHME ISl YUEHHYECKHX MPAaKTHYECKUX padoT ¢dopMupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4€HUs1 GPUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:



dopMHpoBaHHE HHTEpeca M CTpeMJICHHs OOydYalolMXCsl K HAyYHOMY H3yYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHHMH O HAy4yHOM METOAE TMO3HaHUS H (opmMHupoBaHHE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa W3yYeHUs OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUEe YMEHHI OOBSICHATD SBJICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUN U
HAaY4YHBIX JOKA3aTEIIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH Ul PA3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTrokeHre 3TUX Iesel o0ecreyrBaeTcsl PelICHHEM CIAYIONIMX 3aaad B IpoIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(HU3UKY U TIEMEHTHI aCTPOPHU3HUKHY;

dopMHupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUSA JUISI OOBSICHEHUS
(Gu3nyecKkux SIBIEHUH B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 33/a4 C SBHO 3aJaHHON (hU3HYECKOM
MOJIENIBIO, 3aJay, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nueckon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJAMU CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (pU3HUECKUX
SKCHEpPUMEHTOB, aHalIW3a W  UHTepHperauuu  UHPOpPMALUHU,  ONpeAeIeHUs
JIOCTOBEPHOCTH MOJyYCHHOTO Pe3yiIbTaTa;

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

Ha wusyuenue ¢usuxu (0a30BBIi YpOBEHBb) Ha YPOBHE CpPEIHEro oOmero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
ABJIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTEIb JeJIaeT BBIOOpP NpPOBEAEHHS J1a00paTOPHBIX padboT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyxarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINT COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro JABmxeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonuneriHnoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
gactoTa oOpamieHus. [[eHTpocTpeMHUTEebHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoienue nBrxeHus Tena, OpoieHHOro Mo/ YIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOUIEHUS ~ MEXAY  NYTSAMH, NOPOWIECHHBIMHM  TEIOM  3a
MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIapUKaA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIMIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpnanbHbIEe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HprooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Koapdumument tperns. Cuna conpoTUBICHHS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiIbl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IMOJUIMIIHUKH, [BUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOJIBEME U MAJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYXXUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Teaa), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss maTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPruu.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBa U NPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MosekyasipHast pu3uka 1 TepMOAHUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
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BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonndecTBo BellecTsa.
[TocrossnHast ABorajpo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUH
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpeacTaBieHe U30MPOIIECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnpiTel 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00béma
KOMHATBHI, IABJIICHUS U TEMIIEPATYypPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS Pa3pexEeHHOIo rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Buael Teronepenaun: TeIONPOBOAHOCTh, KOHBEKLUS, U3yUeHHE. Y AeNbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MpH TEIUIONEepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeiictBus terioBod MamuHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE TPOOIEeMbI TEIIIOHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEW HSHEpPrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BJIAXKHOCTb BO3AyXa. HackleHHbIH nap. YaenpHas TemoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Teépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHue W KpucTaM3anus. Y aelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saexkrtpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IOJIeH. JIMHNN HANPsSyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOpPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTHIeCKast 3allnTa.

JIN3IIeKTPUKHY B AJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hamnpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpHUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.



DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MIOJTHOM (3aMKHYTOH) 3seKTpruecKkoil nenu. KopoTkoe 3amMbIkaHUe.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTb IOIYIPOBOIHHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconyanus. JIEKTPOIIN3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Tna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MIOJIyIIPOBOJJHUKOBBIN JUOJI, FAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBJIECHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 31IeKTpOABMXKYIIEH cuiibl. KopoTkoe 3amblkaHuE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoi pa3psaa v NPpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEH  CHJIBI  HCTOYHHMKA TOKAa W €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snexTponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCymIecTBISeTCS C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMM MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TeII000MEeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BnaxKHOCTB BO3JlyXa, BETPhI, OapOMeTp, TEPMOMETP.



Texnonoeus.: mpeobpazoBaHue IBUKEHUH C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUS HMMIyJbca B TEXHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH TOJIyY€HUsI COBPEMEHHBIX MAaTepHallOB, B TOM YHUCIIE
HAHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
nHAyKIMK. KapThHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMUM MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIYJIb U HalIPaBJICHUE.

Cwia Jlopenna, e€ MOAynbp W HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu Papanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHJa HHIAYKUUMU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMHU. DJIEKTPOABUIKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUTHl, MJIEKTPOIBUTaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM T1OJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKa.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paszgea S. Kosiebanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus
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KonebGarenbnast cuctema. CB0OOOMHBIE MexXaHWYeCKHWe KoyiebaHus. [apMoHHuYeckue
konebanus. Ilepmon, wactota, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTHyecKkuii MasTHHK. YpaBHCHHE TapMOHHYECKUX Kosiebanui. [IpeBpaienue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebatenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
KOeOaTeIbHOM KOHType. AHAJOTUST MEXKIAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHUSI SHEPTrUU B UICAIBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIe MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, JIMHUU JJIeKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue CBONCTB BbIHYK/IEHHBIX KOJIeOaHUI.

Habmroenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCMMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocneaoBaTelbHOM COEIWHEHUU PE3UCTOpPA, KATYIIKH MHIYKTHBHOCTH H
KOHJIEHCATOoPA.

Monenb TUHUY SIEKTPOIIepeIadH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  IOCIEN0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHo#l BoimHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, NpeJIOMJICHUE, TMoisApu3anus, audpaxius, uHrephepenius. CKOpoCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KAIOIIEH Cpebl.

TexHU4YecKrne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3BIKAJIIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMAarHOCTHMKA B TEXHHMKE W MEIULMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.
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Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneoG:mromeecs Teno Kak UCTOUHUK 3BYyKa.

HabGntonenue otpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaK€HUE, IMpeJoMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaKeHHs cBera. [locTpoeHue HM300paKEHUH B IUIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUS CBeTa. AOCONIOTHBIA  IIOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

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

Cobuparomme W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKOW JIHH3BL. [locTpoeHne n300paxeHuii B cCOOMPArOIIUX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hubpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIAaBHBIX
MaKCHUMYMOB TIPH MaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yecKkne yCTpONMCTBA M TPAKTUYECKOE TPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onruueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmtonenue nntepdepeHnnn cera.

Habmonenue nudpakium ceera.

Habmronenue nucnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnenuanabHOM Teopuun
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHIIUI
OTHOCHUTEJIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIHLCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «KpacHas rpanumna» porodddexra.
JaBnerue cBera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoOIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
Doto3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Uznyyenne u mornomeHnue GOTOHOB MpU NEpexoje aToMa ¢
OJIHOTO YypOBHSA »Hepruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckyasipHO-BOJHOBOHM Ayaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHHueckne YCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHME: CIEKTpajbHBIA aHAIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaOGnronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3TydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. Hykinonnas monens siapa [eiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
pasvoaKTUBHOIO pacnaja.
OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuibl. Jledext maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TepCHEKTHUBBI  SAIEPHOM
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
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DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo/1bI HAONIOICHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

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

Llemoncmpayuu

CuéTurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©  MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38€31H0r0 Heba. Co3Be3aus, spKue 3BE3/bI, IJIAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ["anmaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIe AbIPHI B sApax TaaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas crpykTrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0marniee NnoBTOPEHHE

Pony ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIBHOW U
THYECKON cdepax IesATeTbHOCTH 4YeJlOoBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 (U3UUYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHNE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKUEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU OJO0HS TPEYTOJIbHUKOB, ONpeeIeHNe TIOAAN TNIOCKUX GUryp u 00bEMa Tell.
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Buonozus: »nexTpudeckue SBJIEHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBM)KEHUS B
JKUBOU IIPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NECUCTBUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB W MOJIEKYJ, KPHUCTAJLIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: NMHUM HJIEKTPOIIEPENay, TEHEPATOP IIEPEMEHHOIO TOKA, DJIEKTPOJBUTATEID,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHOro mnpeamera «DuU3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAULMOHHBIM LIEHHOCTSIM POCCUIHCKOTrO  OOLIecTBa,
paclIupeHe KU3HEHHOTO OIbITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMH OO0YyYaroIIerocss Kak aKkTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpEcax TIpakJaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEUCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paXT1aHCKON UACHTUYHOCTHU, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHUNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;
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TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUIAHUPOBAHUE U OCYLICCTBICHUE JIEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

paclIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHWS:

c(OpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B IIpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (POPMYITMpPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JeATCIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACITSIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE IPU PEIICHUH KU3HCHHBIX TTPOOJICM.

ba3oBble ucciaenoBarebCckue AeHCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UYecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
MpeoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsIX, B TOM YHCIE TpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh apTryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pEUIeHHS 3aJadd pPe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynIHpOBaTH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEICITSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIE TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISATh IOWCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEpIpeTario HHPOPMALUHU PAa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHUOHHBIX TEXHOJIOTHHA B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHusl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HayeHus: WHGOpPMAlMKM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHUE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JAraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPECTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IMPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATh
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, pPACHpElesATh POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOM pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacmMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEAOYTECHHI;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pereHwue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
¥ MBICITUTEIIFHBIX MTPOIECCOB, HX PE3YJIbTATOB M OCHOBAHHIA,
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UCIIOJIb30BATh MPUEMBI PEIICKCHHU JIJIsl OIICHKH CUTYAIIUH, BEIOOpA BEPHOTO PEIICHHUS;
YMCTH OLICHUBATHL PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUKCHUILO,
NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,
MNPpUHHUMATDH ce6$1, IIOHUMasA CBOM HEAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHAU3E PE3YJIbTATOB IS TEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 110 (pU3KKe ISt
YPOBHSI CpEAHET0 OOIIEro 00pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HATPABIICHHUS Pa3BUTHSI COOCTBEHHOM AMOIIMOHATIBHOW Cepbl, ObITh YBEPCHHBIM B ceOe;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHe NpUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJalTHPOBAThCA K SMOLMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTH)KCHHIO IIEIH U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BO3MO)KHOCT€I>1;

9MIIATHH, BKIIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh SMOIMOHAIBLHOE COCTOSHHE JIPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOIBMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKOMN
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YyYEHHbIX (PU3MYECKUX MOAEJe: MarepuanbHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUUECKHUM 3aps] IPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (uU3MYECKHUEe SBIEHUS (IIPOIECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBa M BJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumojencTBue Tein, auddys3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, MCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIM3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHE BEIUYMHBI: KOOpAUHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMIIYJIbC TeJla, KHHETHUYECKas
SHEprusi, NMOTEHLHUalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMUYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUNH CMBICH HCIIOJIB3YEMbIX BEIHYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMYNHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOICTBA TeJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
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TEIUIOThI, BHYTPEHHSISI SHEpPrusi, padora raza, Kod()PHUIMEHT MOJe3HOro AEHUCTBUS TEIJIOBOIO
JBUTATENIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

ONKCHIBATh M3yYCHHBIEC JJCKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3UYECKUE BEITMYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, pPa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HWCIONB3YEMbIX BEIWYUH, MX OOO3HAUYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHMUYECKOW SHEPTUU TEIUIOBOTO JBIIKCHHS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, Mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpPEHUi, TMpu 3TOM  (QOpMYIHUpPOBAThH
npobiemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIICCTBIISITh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHUS M HCIONb30BaTh H3BECTHBIE METOIbl OIICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEIWYMH B BUIE TaOIUI U TpadUKOB, JIENaTh BBHIBOIbI
10 pe3yJIbTaTaM HCCIIE0BAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OpaTOPHOTo 000PYAOBaHNUS;

pemaTrh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATh (U3NYCCKUE BEIMYMHBI W (POPMYIBI, HEOOXOJHMMBIC I €€ pEIICHUs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYUYEHHOTO 3HAYeHUS (PU3NUECKO BETMUNHBI,

pemath KadyeCTBEHHBIC 3aJ[a4d: BBICTPAWBATH JIOTHYECKH HEIPOTHBOPECUUBYIO IICTIOYKY
paccyXJIeHUM ¢ OMOpPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON WH(OPMAIIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOTydaeMyto HH(pOpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HAyKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HHM IS
obecrnieueHns 0€30MacHOCTH MpU 00paIlleHHuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, JITIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpYIIE C BHIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIBI, palMOHAIBFHO paCHpeNesTh OOS3aHHOCTH W IUIAHWPOBaTh JEATENBHOCTH B
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HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MecTo (U3UKK B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JEeSITEIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTHUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENe: TOYEeUHBIH
JNEKTPUYECKUN 3apsid, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

pacro3HaBaTh (pu3nUeckue sBIEHUS (MPoLecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKM: 3JIEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JACHCTBHE MAarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM M JBWXKYIIMWACSA 3apsi,
3JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanekrpuueckuii 3¢pdexT (poroaddekT), cBeToBOE MaBieHrne, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAS PAIMOAKTUBHOCTB;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYMHBI: DSJICKTPUUECKUN 3apsi, cuja TOKa, DIEKTPUYECKOe
HaINpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIA,
paboTa TOkKa, MHAYKLUHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJIEH, MEepHoJ M 4YacToTa KojeOaHWd B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAYEHHS M EIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTHS H
uMIynbc (OTOHA, MEpPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HWCIIOJNB3YEMbIX BEIUYMH, MX OOO3HAYEHUS |
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PU3UIECKON BEITMUMHBI;

aHaJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HMHAYKLUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPETIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa JUIsI (oTodddeKTa, 3aKOH COXPAHEHHs] SHEPrHM, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOr0 4YMCia, MOCTynaTtel bopa, 3aKOH paJuOaKTHBHOIO paclajaa, MpU 3TOM pPa3In4aTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE W YCIIOBHS (TPAaHHUIIBL,
00JacTi) IPUMEHUMOCTH,

OTIpeNeNATh HANpaBJICHHWE BEKTOpA MHIYKIIMA MarHUTHOTO TIOJSl MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

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

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIP30BAaHUEM  TIPSIMBIX W KOCBEHHBIX HW3MEPEHWH: TIpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATEH BBIBOJIBI;

20



OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEIMYMH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTh PE3yNIbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCIIEI0BaHMS;

coOmoiaTh MpaBwia 0€30MacHOro Tpyda MPH TMPOBEACHUM HCCIENIOBAaHMA B pPaMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPAaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJIyYCHHOTO 3HAYEeHUS (PH3UUECKON BEITMYMHBI;

pelaTh KayecTBEHHbIE 3a/1auM: BBICTPAMBATh JIOTMYECKM HEMPOTUBOPEUYMBYIO LIEMIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCMOJIb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHbE HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUI TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAMH U TPEACTABICHHUS y4eOHOH W
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATH NPUHIMIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IndaTh
YCIIOBHA UX 0€30IMacHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPUMEPBl BKJIAaJa POCCUICKUX M 3apyOeKHBIX YyUEHBIX-(U3MKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAaHUA 1O (U3UKE B IOBCEJHEBHOW JKU3HHU IS
oOecrnieueHus 6€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHMsI 3I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3UYHBIX COMUAIBHBIX POJIEH, INIAHUPOBATH PadOTy
IpYyNIbl, palMOHAIBHO paclpeneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYallHsiX, aJleKBAaTHO OIEHWBATH BKJAJ KaXKIIOTO W3 YYAaCTHHUKOB TPYIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThbI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlusamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubmuorexa [JOK
' TEOpHH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 Ocrosb! TEPMOIHAMIIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pa3znen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f41bf72

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

ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B

bubmuoreka [JOK

4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jaesioB U TeM (uudpossbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoTbl padoTbl pecypebi
Paznea 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJeMeHThl KBAaHTOBOM ONTHUKHU 6 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO S) bubmmorexa [TOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 EEGH_I;I/OTG? L[OK/7 4197
pS://m.edso0.ru cYy/C

Hroro no pazneny 7
Pa3znea 6. OBOBIIAIOLIEE IOBTOPEHUE

61 OSobuaiomee nostopeine 4 Pipsdim edson nUTEA1c07c
HUroro mo pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. mon penakuueii
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

» ®duswnka, 11 kracc/ Msakumes I'.51., [letpoBa M.A., Yronsuaukos O.C. u npyrue,
OO011ecTBO ¢ OTpaHUUYEHHOMN OTBETCTBEHHOCTHIO «[[PODA»; AKIMOHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

®dwusuka. 10-11 knace. Meroaudeckoe nocodue aBropsl: CunsiBuHa AHHa AQaHacbeBHA,
XonuHa CBetiiana AJeKCaHApPOBHA

U ®POBBIE OBPA30BATEJLHBIE PECYPCHI U PECYPCBHI CETH
WHTEPHET
PDIIL; MDIII
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