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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0o OO0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3oBareNbHbIX opranmzanusax Poccuiickoir  ®Deaepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanHu3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, MeETallpelMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HauOoJiee O0INX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAYE€CTBE Y4€OHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruen, gusmdeckoir reorpadueit u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAMU U JIpyrux. M3yuenue ¢pu3nKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢u3nku JUist ypOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psil UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius NpearnosaraeT UCIoIb30BaHUE TYMaHUTApHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHsI MpoOJIeM palliOHAIBLHOTO MPUPOAOIIOIE30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IIeATEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaTnu3yeTcs MpexkIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BeineneHue B ykazaHHOM IepedyHe J1abopaToOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJAZCHUE OOYYAIOUIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBEHHBIC H3MEPECHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOE 00opynoBaHHE (OPMHUPYETCSI B COOTBETCTBUM C IMPHUHLUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOIb30BAHUU AHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK PE3yJIbTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POIM (U3UKU ISl PA3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEAY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUHN /ISl pa3BUTHsI YMEHUH NMPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o GpusnKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka O npupoxae. Hayunble Meroasl IO3HaHMS OKpyxaromero wmupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MTO3HAHUS TPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBaHnue (pu3nYecKUX sBIeHUH U nporeccoB. Hayunsle runore3sl. @u3nueckue 3aKoHbl U
Teopuu. I'paHuIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHLIUII COOTBETCTBHSIL.

Poine 1 Mmecto ¢pusuku B GopMupoBaHIH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUYECKOM
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AmnHanorossle U I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC NATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro MBMKeHHs. CucremMa OTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) U  YCKOpEHHUE
MarepualbHOM TOYKM, MX HPOEKIMHM HAa OCHU CHUCTeMbl KoopauHar. CloKeHHe IepeMelleHuld u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKEHHE. [padukm 3aBHCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TIEPEMEIICHUS MaTEPHAIIbHOW TOYKU OT BPEMEHH.

CBoboaHoe nageHue. Y ckopeHrue cBOOOHOTO MaIeHHUS.

KpuBonuHneliHoe aBuxeHHE. [[BUkeHHE MaTepuanbHOM TOUYKHM MO OKPYKHOCTH C MOCTOSIHHOM 1O
MOJYJII0O CKOpPOCTBIO. YTJOBas CKOPOCThb, JIMHEWHAass CKOpocTh. Ilepmonm u yactota oOpalieHwus.
[lenTpocTpeMUTENBEHOE YCKOPEHHUE.

TexHM4eckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHUJIOMETpP, ABUKEHUE CHapsOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WUTIOCTPALNS KWHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBmxenuns tena, OpOmeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO ITaICHUS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIBIO OMIPEICTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY IYTSAMH, TPOWJIEHHBIMH TEJIOM 3a TOCIEIOBATEIHHBIC
paBHbIE MPOMEXKYTKH BPEMEHU IMPU PAaBHOYCKOPEHHOM JBMKEHHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOM
HYIIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpONIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['amunes. Ilepswiii 3akoH HeroToHa. MHepuuanabHble CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoil 3akoH HproToHaA 111 MatepuaibHOM
Touku. Tpernii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOYEK.



3akoH BceMHpHOro TsaroteHus. Cuma Tsxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibxeHus, kaueHusi). Cuna tpenus. Cyxoe Tpenue. Cuna
TPeHHsI CKOJbKEHUs M cwia TpeHus nokos. Koadduument tpenus. Cuna CONpOTHBICHUSA NpU
JBUKEHUH Tela B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOrO TeEa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: NOJAIUMIIHUKHM, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBEME U NAJCHUU.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3MHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKonbl COXpanHeHun 6 MexanuKe

Nmnyneec MaTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX ToueK. VMiynbc cuibsl u
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 U3MEHEHNN KHHETUYECKON SHEPTUH.

[lorenunaneHas sHeprus. I[loTeHumanbHas sHeprus ynpyro JaeGOpMHUPOBAHHOW MPY>KUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIBL. CBS3b pabOThl HEMOTEHIMATBHBIX CHI C
N3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNEpP, IPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[lepexos MoTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpruM Tejla Ha MpHUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. Mogekyasipaasi pu3nKa ¥ TEPMOJUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu



OCHOBHbBIE TIOJOXEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPHUHM U HUX OINbITHOE OOOCHOBAHUE.
BpoynoBckoe asmwxkenue. Jduddys3us. Xapakrep ABWKEHHS W B3aUMOACHUCTBUS YacTHUI[ BEIIECTBA.
Mopenu cTpoeHus ra3oB, >KHAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mojenei. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopens wupgeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpUH
UJeaTbHOTO Ta3a. AOCONIIOTHAs TeMIieparypa Kak Mepa CpeJHEed KWHETHYEeCKOW SHEPTHUU TETUIOBOTO
nBrkeHns yactul rasa. Illkama temneparyp KenbBuna. ['a3oBble 3akoHbI. YpaBHeHUE MeHnpaeneeBa—
Kunaneiipona. 3akon J[lanpTona. M3ompouecchl B HACaIbHOM Ta3€ C IOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue yCTpONCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJIEKYJ OpraHHYeCKUX
COCIMHECHU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mopnaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUA.

Mopenb, HIUTIOCTPUPYIOLIAsk TPUPOTY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHI 00bhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]ly TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckas cucteMa. BHyTpeHHSIsI SHEPTUsST TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3menenus. KonmuecTtBo TemioTel U pabota. BHyTpeHHssI SHEpTHsl OTHOATOMHOTO MJI€aJbHOTO Tas3a.
Bunsl Temnonepegaun: TEMJIONPOBOJHOCTb, KOHBEKLHUS, H3JIy4eHHE. YJenbHas TEIIOEMKOCTD
BellecTBa. KonnyecTBo TEMIOTHI pu TEIIONEepeaaye.

[Tonsitue 06 ammabatHOM mporecce. IlepBbiii 3akoH TepMmoauHaMuku. l[IpumeHeHUEe mepBOro
3aKOHA TEPMOJUHAMUKH K M3oImporieccam. ['paduueckas uHTepripeTays padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MpoiieccoB B MpUPO/IE.

TennoBeie MarmwmHbl. [IpUHIUIBI [EHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEpruu B
TerioBbIX MamuHax. Koaddumuent nonesnoro nedictBus TeruioBoil Mammubl. [lukn Kapuo u ero
KO2(DPUIIMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHnU4eckue yCTpPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: JIBUTaTeilb BHYTPEHHErO CropaHwus,
OBITOBOM XOJOIMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEH YHEPTUH Teja MPU COBEPIICHUH paOOThI: BBUIET MPOOKH M3 OYTHUIKH IO/
NEHCTBHEM CXAaToro BO3JyXa, HarpeBanwe »ddupa B JaTyHHOH TpyOke MyTéM TpeHHS
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH YHEPTUH (TEMIIEpaTyphl) TEa MPH TEIJIonepeaaye.

OmnbIT Mo aguabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eeujecmea. Dazosvie nepexool



[TapooOpazoBanne W KoHaeHcanus. McmapeHue u kumneHue. AOCONMIOTHAS W OTHOCHTENbHAS
BJIQKHOCTh BO3AyXa. HacklmeHHBIH map. YaenpHas TeIuIoTa NapooOpa3oBaHus. 3aBHCHUMOCTb
TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammuueckue u amopduble Terna. AHU30TPONHUS CBONCTB KpPUCTAJIOB.
Kunkue xkpucramibl. CoBpeMeHHble Martepuaibl. [lnaBiaeHne u Kpucraiuizanus. YelbHas TeIuioTa
rwianerus. CyOnumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAIIOPUMETD,
TEXHOJIOTUH MOTYYSHHSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YKCJIe HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUTaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue oTHOCUTEIHLHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

Onektpuszanus Tell. JJeKTpudyeckuid 3apsa. /[[Ba Buaa snekrpuueckux 3apsanoB. [IpoBoaHuKu,
JTUAJICKTPUKHU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsigoB. 3akoH Kymona. TodeuHBIN SJIEKTpUUECKHM 3apsii. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTD AnekTpuueckoro nois. [IpuHuun cynepno3unny 3JIeKTpUUecKUX noJiel. JInaun
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraruueckoro moss. [lotenmuan. PasHocte morennuanoB. [IpoBoaHuKN U
TUDJIEKTPUKHU B DJIEKTPOCTATHUECKOM T0JI€. JudekTpudeckas npoOHUIIaeMOCTb.

OnektpoéMkocTh.  KoHaeHcaTop. DIEKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa. DJHEprus
3apsyKEHHOT0 KOHJIEHCATOpA.

TexHudeckue yCTpOHMCTBA M TMPAKTUYECKOE TMPUMEHEHHE: JJIEKTPOCKOM, JIIEKTPOMETD,
AJIEKTPOCTATUUECKAs 3alUTa, 3a3€MJICHUE JIEKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN armapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDJIEKTPUKH B JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSIHUS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOopaA.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3mMepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannuwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBaHUA 3JIEKTprU4eckoro Toka. Mcrounuku toka. Cuiia
ToKa. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1emu.



DJIEKTPUYECKOE CONMPOTHUBIICHHUE. YJEIbHOE compoTUBieHUEe BemiectBa. [locimemoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAasi CUJla M BHYTPEHHEE COMPOTHBIICHHE HCTOYHMKAa Toka. 3akoH Owma uis
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3aMpIkaHue.

DNEeKTpOHHAsE MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTHUBIICHHS METAJJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! ¥ MpUMECHasi IPOBOAUMOCTh MOJTYNPOBOJHUKOB. CBOMCTBA P—
n-nepexoza. [loaynpoBoJHUKOBBIE TPUOOPHI.

OnexTpuueckUuid TOK B pacTBOpax M  pacilaBaX 3JIEKTPOJUTOB. JEKTPOJIUTUYECKAS
qucconuanus. JIeKTpoIin3.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATENbHBIM pa3psia. MoaHusl.
[Ina3zma.

TexHudeckue yCTpPOWCTBA W TNPAKTUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTar,
WUCTOYHUKU TOKA, SJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, IEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIM AHOM,
raJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTUBIICHHUSI LIWJIMHIPUYECKUX TPOBOJHUKOB OT JIIMHBI, IJIOIIA1 TONIEPEUHOTO
CEUEHUs U MaTepuaa.

CMmenianHoe COeJTUHEHHE TPOBOHUKOB.

[IpsiMmoe n3mepenue 3eKTPoABMKYILEH cuibl. KopoTkoe 3amMblkaHuE ralbBaHUYECKOTO 3JIEMEHTA
1 OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS] METAJIJIOB OT TEMITEPATYypPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OHOCTOPOHHSSI TPOBOJAUMOCTH AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydeHne cMeIaHHOro COeJMHEHHS pe3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3H

W3yuyenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C  Y4ETOM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAy4YHOI'O MO3HAHHUA: SBIICHUE,
Hay4HbId (akT, THUMoTe3a, (uU3MYecKas BeTWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: peuieHUEe CUCTEMbl YpaBHEHW, NHHEWHas (QyHKIWs, nmapabona, runepbona, ux
rpauKku ¥ CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMH HAa OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonoeusn: Mmexanudeckoe JBI)KEHUE B )KMBOUM Mpupoae, 1uddy3us, ocMoc, TEIUI000MEH KHUBBIX
OpraHu3MoB (BUIbI TEIUIONEpPEAAUU, TEIJIOBOE PABHOBECHE), BJICKTPUUYECKUE SBICHUS B IKUBOU
IPUPOJIE.



Xumusa: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEH U Tra3oB, DJIEKTPUYECKHE CBOMCTBA
METaJUIOB, JJIEKTPOJIUTHYECKAS] TUCCOLUALINSL, FaIbBAHUKA.

l'eoepaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHM C MCIIOJIB30BAaHMEM MEXaHM3MOB, YUY€T TpEHHUs B
TE€XHHKE, MOAIMITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITyJbca B TEXHHUKE (pakera, BOJOMET U
ApyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHusi, napoBast TypOuHa, ObBITOBOW XOJIOAMIBHUK, KOHUIIMOHED,
TEXHOJIOTUH MOJIYYEHHs] COBPEMEHHBIX MaTEpUAJIOB, B TOM YHMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
JIEKTPOCTAaTUYECKAs  3allUTa, 3a3eMJIGHHUE 3JIEKTPOIpHOOpOB, KCEPOKC, CTPYHHBIM mHpHUHTED,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3anmonelcTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnoje. Bekrtop
MarHuTHOM MHAyKUWU. [IpuHIMI Cyneprno3unvy MarHUTHBIX MoJjed. JIMHUM MAarHUTHOM HMHIYKLIHH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMU TOJIS IOCTOSSHHBIX MarHUTOB.

MarnuTHOE 10J€ MPOBOJHUKA ¢ TOKOM. KapThHa TMHUN MHAYKIIMM MarHUTHOTO TOJIsl JJIMHHOTO
MPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IMPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3aumMopeiicTBre MPOBOITHUKOB C TOKOM.

Cuinia AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenma, e€ Moaynb W HampapiieHue. [[BrkeHHE 3apsKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cusl JlopeHia.

SBneHue  SNEKTPOMAarHUTHOM  MHAYKIMU. [loTOK  BekTOpa  MarHUTHOW  MHAYKIIMH.
DNEeKTPOABUKYIIAs CHJIa MHAYKITUU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anekTpuueckoe Tmosie. OJEKTPOJABWKYINAs CUJa WHAYKIMA B  TPOBOJIHHUKE,
JBUKYILIEMCS IOCTYNATENbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DNIeKTpOMarHuTHOE MoJIe.

TexHuueckue  yCTpPOMCTBA U MPAKTUYECKOE  NPUMEHEHHUE:  IOCTOSHHBIE  MarHWThI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MarHUTHOTO TIOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBiieHNE CAMOMHIYKLIUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

N3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.



HccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHYKITHH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Koj1eOanus

Konebartenbnast cucrema. CBoOOAHbIE MexaHW4yeckue KosneOanus. ['apmoHunueckue kosjeOaHuUs.
[Tepuon, vactora, amruntyaa u (asza xonebanuii. [IpyXUHHBIN MasSTHHK. MaTeMaTUYeCKUil MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoJjebanuii. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIeOaHUS B  HJCAIBHOM
KoJ1e0aTeJIbHOM KOHTYpe. AHAIOTHUs MEXIYy MEXaHUYECKUMHU U 3JCKTPOMArHUTHBIMH KOJIEOAHUSIMHU.
dopmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBieHre o0 3aTyXamOMMX KoyeOaHUSIX. BBIHYXICHHBIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii TOk. CHHYCOMAQIbHBIA TNEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HANIPSKECHUS.

Tpancpopmarop. IlpousBoacTBo, mepemadya U MOTpeOJIEHUWE DIEKTPUUECKOW IHEPTHUHU.
OKOJIOTMYECKME PUCKM TIpPU  MPOU3BOJACTBE  3JeKTpo3Hepruu. KynbTypa  MCHOJIb30BaHUS
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTHYECKOE NPHUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyieOaTeNnbHOM cUCTeMBbl (TPYKUHHBI WM MaTeMaTU4eCKUi
MasITHHK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HAPSDKEHHST OT BPEMEHHM ) TS DJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mocCienoBaTEIbHOM COECOUHEHUM PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTH U
KOHJIEHCATopa.

Moaenps TUHUAH 3JIEKTPOIIEPEIAYn.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCHMMOCTH MEPHOJIa MANIBIX KOJeOaHUH Tpy3a HAa HUTU OT JJTUHBI HUTH M MacChl
rpysa.

HccnenoBanme nmepeMEHHOr0 TOKa B LEMHM W3 MOCIEAOBATEIbHO COEAUHEHHBIX KOHIEHCATOpPA,
KaTYUIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnndeckre BOJIHBI, yCiOBUs pacnpocTpaHenus. [lepuoa. CKopocTh pacnpocTpaHEHHS H
mHa BoJIHBL. [lomepeuynsie u mpomonbHBIE BOJIHBL. WMHTEepdepeHtns n audpakius MEXaHHUYECKHX
BOJIH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS HW3JIYYCHHS JJICKTPOMArHUTHBIX BOJIH. BzammHas
opueHTanus BekTopoB E, B, V B anekrpomaruutHO#l BosHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHUe, MperoMIIeHHe, oNsapu3anus, nudpakius, narepdeperius. CKopocTh EKTPOMATHUTHBIX
BOJIH.

[kana sneKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMnB pagroCcBs3u U TeNEeBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.



TexHudeckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTBHI,
YIbTPa3BYKOBast JUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paauonpuéMHHK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Konebnronieecs T€10 Kak UCTOUHUK 3BYKa.

HaGmotenue oTpakeHus U IPeIOMIICHHUS MEXaHUIECKIX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGumoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAKEHHUE, IPEIOMIICHUE, IOJISIpU3ALINS,
mudpakus, HHTepdepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamosiMHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOIHOU cpexne. Jlyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n3o0paskeHui B MIIOCKOM 3€pKalie.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIOTHBIA MOKa3aTelb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKECHMUS.

Hucnepcus cseta. CioxxHbIi cocTaB Oenoro ceera. Lser.

Cobuparonue u pacceuBaromue JUH3bI. ToHKas jauH3a. DOKYCHOE pPACCTOSIHHME M ONTHYeCcKas
cwiia TOHKOM nuH3bL. [locTpoenue nzobpaxkeHuii B COOMparOIIUX U paccenBaronmx auH3ax. Gopmya
TOHKOU JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepenuus cera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS HAOIIOIEHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(EpPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxius ceeta. Judpakunonnas pemeéTka. Y ciioBue HabI0IeHUs TTIaBHBIX MAaKCUMYMOB NIPU
MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTpoMCTBA U TPAKTUYECKOE MPUMEHEHWEe: OYKH, Jiyna, ¢oToarrmapar,
MIPOCKIIMOHHBIA amnmapaTr, MUKPOCKOI, TEJECKOI, BOJOKOHHAs OMNTHKa, AU(paKIUOHHAS pemeTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakKeHUE U IpeoMieHne ceeta. OnTudeckue mpruoopsl.

[TonHOE BHYTpeHHEe oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIa.

Hab6mronenue nnrepdepeHimu ceera.

Ha6mronenue qudpakuum cBerta.

Habmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne nokazarens NpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3aX.

HaGmronenue qucnepcuu cBerta.



Pa3znes 6. OcHOBBI crienMaILHONH TEOPUH OTHOCUTEILHOCTH
I'paHuubpl  PUMEHUMOCTH  KJIACCMYECKOM MexaHukH. IlocTynmaTel clienMalbHOM — TEOpUU
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh MOJYJISL CKOPOCTH CBETAa B BaKyyMe, IIPUHLUII OTHOCUTEIbHOCTH
OWHIITENWHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALCHUE JUIUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJICOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.

Pa3znen 7. KBanTtoBas pusuka
Tema 1. Dnemenmeol k6arnmoegoil OnMuKu

®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpeiTue u uccinenoanue ¢orodpdexra. OnbiTel A. I'. CromneroBa. 3akonsl Gorodddexra.
Ypasuenue DitnmreitHa s Gporoaddexra. «Kpacnas rpanuna» ¢poroaddexra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeckoe MpuMeHeHue: (poTosaeMeHT, POTOAATUYNK, CONHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeTOoquOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogenps atoma Tomcona. OmnbiTel Peszepdopaa no paccessauio o -gactui. [lnmanerapHas mojens
aroma. Iloctynatsl bopa. W3nydyenue u norsouieHrne GOTOHOB MPH MEPEXOJIe aTOMa C OJHOIO YpPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BosiHoBBIE cBOMicTBa yacTull. Bomubl ge bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE IMPUMEHEHHUE: CIIEKTPaIbHbIN aHaau3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue muHeRvaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTBI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHUs sapa. OTKphITHE PaguOaKTHUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHnio coctaBa paaoakTUBHOTO u3nydeHus. CoiicTBa anbda-, 6era-,
ramMmma-usiydeHus. BiusiHue paiioakTUBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpsiTHE NTpOoTOHA U HelTpoHa. Hykinonnas mozaens snpa ['elizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncio saapa. M3otomsl.

Anbda-pacrian. OJEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [‘amMma-uznyuenue. 3akoH
paZaMoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.
S nepubie peakuuu. JleneHue u CUHTES A1IEP.



Anepubiii peaktop. TepmosinepHsiii cuHTe3. [IpoOaeMbl M MEPCHIEKTUBHI SIEPHON IYHEPTETUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YACTHIL.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pM3nYecKOl KapTHHBI MUpa.

TexHudeckue yCTpONCTBa U MPAKTUYECKOE IPUMEHEHUE: N03UMETP, KaMepa BuibcoHa, saepHbIi
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Drarnbl pa3Butus actpoHoMmud. [IpukiaHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMHUH.

Bun 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE3/IbI, INIAHETHI, UX BUJIMMOE JIBUYKEHUE.

Conneynas cucrtema.

Connue. ConneuHas akTuBHOCTh. Mcrtounuk 3neprum ConHua M 3BE31. 3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKU. Jlmarpamma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTH». 3BE3NBI  TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJISl 3BE3] TJIaBHOM IOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€371. CoBpeMEHHBIE IPEICTABICHUS O POUCXOKIACHUU U 3BOoMoUMU COJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — nama [amaktuka. [lonmoxxenne u nBmwxkenne Connma B ['amaktuxe. Tumb
rajakTvk. PaguoranakTuku v kBa3zapbl. UEpHBIE IBIPHI B SIAPAX FalaKkTHK.

Bcenennas. Pacupenne Beenennoii. 3akon Xa66mna. Pas0eranue ranaktuk. Teopus bosbiioro
B3pbIBa. PEIIMKTOBOE H3ITy4YeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmtoienuss HEBOOPYKEHHBIM TTIA30M C HCIOJIB30BAHUEM KOMMBIOTEPHBIX MPHUIOKEHUN s
onpe/ielIeHUs TIOJI0KEHHsSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3usi CeBepHOro
MOJYIIAPUS U SIPKUE 3BE3]IBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maroniee NnoBTOpPeHUE

Pons pu3ukm M acTpOHOMUM B DKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMATLHON W ATUYECKOU
chepax AESITEIBHOCTH YEIOBEKAa, POJIb U MECTO (PU3MKH W aCTPOHOMHH B COBPEMEHHOW HaydHOH
KapTUHE MHpPA, POIb (U3NYECKOM TEOpuu B (POPMHUPOBAHUU MPEACTABICHUN O (U3UUYECKON KapTUHE
MUpa, MeCTO (M3MUECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPO/IE.

MexnpeameTrHblie CBSI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjgacce OCyIIeCTBIsSETCS € Y4ETOM
COJIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemmnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O MO3HAHHUA: SBIICHUE,
Hay4yHBI (akT, rumnoresza, (Qu3udeckas BeIUMYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCICPUMEHT,
MOJEJTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKHE (QYHKIIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX MHPOEKIMH HA OCH



KOOp/IMHAT, CJOXEHHE BEKTOPOB, IPOMU3BOJHBIE DSJIEMEHTapHbIX (YHKIMHA, HPU3HAKU 10a00us
TPEYyroJIbHUKOB, OIIPEEICHUE IUIOIAAN IIIOCKUX GUryp U 00béMa Tei.

Buonoeus: snekrpudeckue SBICHUS B JKUBOH NpHUpojE, KojeOaTelbHbIE ABIKEHHS B >KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE Paliallii Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpPOGHHE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: wmarHuTHBIE TONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pPyA, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MJIETPSCEHUMN.

Texnonocus: NUHUU DJIEKTPOIEpeNady, IEHEpaTOp IEPEMEHHOrO0 TOKa, JJIEKTPOABUIATEINb,
WHAYKIMOHHAs Te4yb, pajap, paauonpHUEMHUK, TeNeBU30p, aHTeHHa, Tenepon, CBY-mneus,
IIPOEKIIMOHHBIN annapar, BOJJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0mero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U IPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYarolierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBGHBIMH WHCTHTYTAMH B COOTBETCTBUU C WX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM ESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IIOBECHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON IesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymaymien
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrH4YeCKOr0 BOCTUTAHUS

c(OPMUPOBAHHOCTh DIKOJIOTUYECKOW KYIbTYpPhI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYLICCTBICHUE NIEUCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIeH YCTONYMBOIO Pa3BUTHI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HAIpPaBIEHHOCTH HAa OCHOBE
UMEoIUXCcs 3HaHUi 1o (u3uke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKHU;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUYEHUS (PU3MKU
OCYILIECTBIIATh IPOEKTHYIO U HCCIIEN0BATENIBCKYIO IEATENBHOCTh MHIANBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jloruueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYaAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

ba3oBble uccienoBaTeabCKHE JeiiCTBHS.

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMHU (U3HUUYECKOM
HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEPIpEeTallvu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TMPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHHs,, HaXOJUTh apryMEHTHl JUIsl J0Ka3aTelIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIQJICTh HABBIKAMH TOMy4YeHHS WH(OpMAIUU (PUINYECKOTO COJIEPKAHUS U3 MCTOUYHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETANIO UH(POPMALIUK Pa3IUYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3/aBaTh TEKCThl (PU3NYECKOTO COAEpKAHMS B pasNUYHbIX (opmarax c ydé€roMm
Ha3Ha4YeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpas ONTUMAIBHYIO (GOpMy
IIPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

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

pacro3HaBaTh MPEIMOCHUTKA KOH(GIUKTHBIX CUTYAIH U CMATYATh KOH(MIIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCHpPElEsATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaTbl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IMO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PELICHHUsS] Pacu€THBIX M KAayeCTBEHHBIX 3aj/ady, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JSPYIUIMH B 00macTh  (U3HKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPO.Ib, SMOIIHOHAJIbHBIH HHTE/IEKT:
JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;



BJIaJICTh HAaBBIKAMU I1O3HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B npornecce nocTHKEHMSI TMUHOCTHBIX PE3yJbTaTOB OCBOCHUS IIPOrpaMMBbI 110 GU3UKE AJIS
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOoaralouuii copMHUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSTHHE,
BUJICTh HAIpPaBJIEHUS Pa3BUTUS COOCTBEHHOM 3MOILIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U NPOSABIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHME K JOCTMXKCHHIO LEIM MU YCIEXY,
ONTUMMU3M, UHULIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C IPYTUMHU
JFOABMU, 3200THTHCS, IPOSBIISTH MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHM U TEXHOJIOTHUMH, B NPAKTUYECKOU
JESATENBHOCTH JIIOJEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MarepHhaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCUETa, aOCOJIOTHO TBEPJOE TENO, WACaIbHBIA ra3, MOJIENU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
du3nUecKkux 3anay;

pacrio3HaBaTh (u3MYEecKUe SBJIECHUS (IPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHUS BEUIecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
NBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMmozeWcTBue Ttein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHUN), TEMJIOBOE paBHOBECHE, MCIIApEHUEe, KOHIEHCAlus, IIaBJIeHHEe, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBHIIICHNE JAaBJICHUS ra3a IMPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

OINKCBIBATH MEXAaHUYECKOE JBUIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tella, KHHETUYECKas
SHEprus, MOTEHIMAJIbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX



0003HaYCHHSI U CIUHUIIBI, HAXOAUTH ()OPMYIIBI, CBS3BIBAIOIIUE JTAaHHYIO (PU3NYECKYIO BETUUHHY
C IPYTUMU BEIIMYUHAMU;

OTNHUCBHIBATh HW3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
¢bu3uYecKue BEIWYWHBL: JaBJIEHUE Trasza, TEeMIepaTrypa, CpPEIHss KHHETHYeCKas SHEPIHs
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CpPEIHEKBagpaTU4YHAs CKOPOCTh MOJICKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JIBUTATEJIS; TIPH OTIMCAHUH MTPABUIILHO TPAKTOBATh (DM3UYECKUN CMBICI HCTIOJIB3YEMbIX BEIHMYHH,
uX OO0O3HAYEHUS W EIUHUIIBI, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMHU BEITMUUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUHN 3apsisl, dJIEKTPUIECKOE TOJIE,
HanpsHKEHHOCTh  TMOJISA, TOTEHIMA, Pa3HOCTh IOTCHIIMAIOB, IPH OINHUCAHWH IPABHIHHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yEMbIX BEIUWYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMNHY C IPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYHEPIIO3ULIUN CHJI, TIPUHIUI
PaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHS
BEICCTBA, Ta30BBbIC 3aKOHBI, CBS3h CPEAHECH KHHETUYCCKOW HSHEPTHH TEIUIOBOTO JIBFKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA, €r0 MaTEeMaTUICCKOE BRIPAKEHUE W YCIOBHS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKHX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpOBATH
npoOnemMy/3ajady W TUMOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEPEHUS (U3MYECKHX BEIUYUH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS W HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BeIMUYMHAMU C HCIOJIIb30BaHUEM
OpSIMBIX U3MEPEHHH, MPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHPOBATh pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JENIaTh BBIBOJIBI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
yu4eOHOTO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M MPOEKTHOM JEATEIBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JJAOOPATOPHOTO 000PYIOBAHUS;

pemate pacuéTHbIC 3aJa4d C SBHO 3aJIaHHOM (PU3WYCCKOW MOJENBIO0, HCIOB3Ys
dbuznyeckue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACHATh (PU3NYECKUE BEIMUYMHBI M (POPMYIbI, HEOOXOIWMBbIE s e€ pelieHus,
MIPOBOJIMTH PACUEThI M OIICHUBATH PEATbHOCTH MTOJTyUEHHOTO 3HAYCHUS (DU3UIECKON BEITMUNHBI,

peliaTh KadyeCTBCHHBIC 3aaud: BBICTPAWBAThH JIOTHYSCKH HEMPOTHBOPEYHMBYIO IECMOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCTIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHHS, MHTEPIPETAMA W TPEACTABICHUS] YYCOHOU W



HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOM U3 pPAa3IUYHBIX HCTOYHHMKOB, KPHUTHUYECKH
aHAJTM3UPOBATh MOJTy4aeMylo HHPOPMAIIUIO;

IPUBOAUTH MPUMEPBl BKJIAaJa POCCUHCKMX M 3apyOeXHBIX yUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW IKH3HHM IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MTOBE/IEHUS B OKpYXKarolleil cpele;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi POOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeIICHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JAEWCTBUE MAarHUTHOTO II0JII Ha MPOBOJHUK C TOKOM U JIBWXKYIIMHCS 3apsim,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/JIa, €ECTECTBEHHAs! U CKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHbIE SIBIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOrO Mouis, cwia Amnepa, cuna JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJeH, MepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (hOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIOJB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
UMIynbc (OTOHA, TMEPHOJ IMOoJypacnaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OOO3HAUeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEIMUMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETMUMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U MAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOW HWHIOYKIUMH, 3aKOH
HOPSMOJIMHEHMHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS



CBETa, ypaBHeHHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJICKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHHS
MaccoBOI'0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE U YCIOBMs (TPaHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpeNieNATh HAIpaBJICHUE BEKTOpPA MHIYKIMHA MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHHIO (DPU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCTOJNIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3TOM  (GOPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsI M HCIOJb30BaTh W3BECTHBIE METOJBI OLICHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJYYEHHOM 3aBHUCUMOCTH
¢u3nveckux BEIMYMH B BUAEC TabmuIm W TpaduKoB, AenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCJIEJIOBAHMSI,

coOuoiaTh IMpaBuia O€30MacHOro Tpyda MpU NPOBEICHUM HCCIENIOBaHUM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (IU3MUYECKONW MOJENbIO, HUCHOJb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI M OLIEHUBATh PEATbHOCTH MOyYEHHOTO 3HAUCHUS (PU3HUECKON BEJTHMUNHBL

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJb30BaTh MPH PEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWsS, MHTEPIIPETAIMN W TIPE/ICTABICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€3011acHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA MO (HU3UKE B TIOBCEJHEBHOW KHM3HM JJIs
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHUs 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TTOBEACHHS B OKpY KalollIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IHMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh PaboOTy
TPYMNIIbl, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIECHWBATH BKJAJ Ka)XIOTO W3 yYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 O 10 1
CHOBRI TEPHOMEHAMIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4YecKHe U dJIEKTPOMarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bubmuoreka [JOK
4.1 i
UIEMEHTbI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 Ofobumaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
Tema ypoka Konrpoun Jlagoparop JlaTa usyyenust  o0pa3oBaTejbHbIE
n/n Bcero HbIE
Hble padoThI pecypchl
padoTshI
o — .
I Hayune weroms nosmanmn 1 bimorers L1OK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u MecTo pusuku B
($hOopMHUPOBaHUH COBPEMEHHOM bubnnorexa [JOK

2 . 1
HAYYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHHOCTH IO IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubnuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE ITPAMONIMHEWHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubmmnoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
K i .

BIDKCHHE MaTePHAITLHON TOUKH IT
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHIIUTT OTHOCUTETEHOCTH 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. NuepuuanbHble CUCTEMBI
otcyerta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuia. [punnun

bubnunoreka LIOK

o CYTCPTIOSHIMI CHLL. BTOpOvaaKOH https://m.edsoo.ru/ff0c3be8
Hprorona asis MatepuaibHOM TOUKU

10 Tpetuii 3akon HeroToHa nsis bu6nmoreka [IOK
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro TsaroreHus. Cuia

11 TSDKCCTH. He}i)BaH KOCMHUYecKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuunent

13 TpeHust. Cuiia COpOTUBIICHUS IPU bubmmnoreka HOK
JIBW)KEHUHU TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[locTynarensHOE U BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6nunorexa LIOK
tesa. MoMeHT cubl. [leuo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmuoreka [{OK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGoTa 1 MOIIIHOCTB CHJIBI.

16 Kunernueckas sHeprus bubmuotexa [JOK

MatepHuaabHOi ToukH. Teopema 06
W3MEHEHNH KMHETHYSCKOI OHCPIruun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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17

18

19

20

[TorennmansHas 3HEPrUsl.
[ToTeHumanbHas FHEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

[ToreHnnaneHbIE U
HEeNoTeHUUaNbHble CUIIbL. CBs3b
paboThl HENOTEHIHAIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTUn

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha MpuMepe
PaCTSKEHUS PE3UHOBOTO KTYTa»

Konrtponbnas pabora no reme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Huddyzus

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyin. KonndectBo
BemlecTBa. [locrosnHas ABoraapo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeroBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Uneansusiii raz B MKT. OcHoBHOE bubnunorexa LIOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 cpeqHel KHHETUYECKOM SHEPruun bubnnorexa [JOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

28 «HMccnenoBanue 3aBUCHMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3pexKEeHHOro ra3a
H3ompornecchl B UI€alIbHOM ras3e u bubnuoreka [IOK

29
uXx rpaduueckoe npecTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3meHnenust. KonnuectBo bubmuorexka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
raza

31 Buapl Tenonepenaun bubmmorexa [TOK

https://m.edsoo.ru/ff0c5c36

VY aenbHas TEIUIOEMKOCTH BEIIIECTBA.

32 KonunuecTBo Tennotel npu bubmuotexa [JOK

Terutonepenave. AaunadaTHBIH
nporiecc

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAMHAMUKY U

bubnunoreka LIOK

33 €ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts mnpoiieccoB B
34 npnpcr))/:[e. Bropoit I;aII(lOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpunmun nevicteus u KII1/ bu6nmoreka [IOK
TEIUTOBOM MAaIluHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOHEPTETHKU
O06o0maromuii ypok
38 «MOJIIeHKyJII;pHaZp ¢uznka. OCHOBBI bubmnorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KontponbHas padoTa o Teme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
amop(HbIe Tera. AHU30TPONUS
42 CBoflljf’)rB KpUCTAJIJIOB. }KTIfILKI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpucramuibl. COBpeMEHHBIE
MaTepuabl
43 [InaBneHue u KpucTauIM3aLus. bu6muotexa [JOK

Y;[eanaﬁ TCIJIOTA I1JIaBJICHUA.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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Cyb6numarus

44 YpaBHEeHHE TEIUIOBOrO OanaHnca bubmorexa HOK
BHCHHUC TCIIJIOBOTI" H
p https://m.edsoo.ru/ff0c6820
D .0 7
I
A A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPaHEHHS JICKTPUUYCCKOTO 3apsiia
B i .3
47 | Kynona, Tomemmatt snesmpmocat BuGanorera LIOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
SIIEKTPHUYCCKHUX TOJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pa0o
o | e e
’ tal. https://m.edsoo.ru/ff0c6f00
IIOTCHIINAJIOB
o [TpoBOIHUKY U TUANIEKTPUKH B BuGmmorexa LIOK
DIIEKTPOCTATHUYECKOM IIOJIE.
p https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6mmorexa [IOK
51 D g K
HICKTPOSMIOCTE. ROHICHCATOP https://m.edsoo.ru/ff0c7126
3 -
o | s e
g pa- p https://m.edsoo.ru/ff0c72c0
3apsHKCHHOTO KOHJICHCATOpa
53 JlaboparopHas pabota "M3mepenue



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3azemyieHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«/3y4yeHne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

PaboTta 1 MOIITHOCTB NMEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OTHOM (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe
3aMblkaHue. JlaboparopHas padorta
«3mepenne DJ1C ucTouHnKa TOKa U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

60

DIIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHAs MPOBOJIUMOCTb. 1 bubmuorexa [IOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOpPax U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DIEKTPOIUTHYUSCKAST TUCCOLIUAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPONn3
DIIEKTPUYECKHI TOK B ra3ax.

CaMOCTOSTEeTLHBIN U bubnuorexa [IOK

63 . 1
HECaMOCTOSTEIbHBINA pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmmnoreka HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora no reme
«Qnekrpocraruka. [TocTosHHBIM bubmuorexa [IOK

66 . 1
aNIeKTpuyeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

Pesepublil ypok. KonTpoiabHas bubnmnoreka [JOK

67 1
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O600maromumii 1 bu6muoreka [JOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MArHUTHI U UX
B3auMOJIecTBHE. MarHuTHOE IOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarsuTHO€E 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MaFHIleHOIEO noiﬂ KaTyHJKI/Iy: 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccmenoBanue qelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DIIeKTpOMarHuTHasT WHIYKITHUSI.

6 [ToTok BekTOpa MarHUTHOU 1

unaykuuu. DJ1C uaaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camonnykuuu. J1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKU C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonTtponbHas pabora o Teme
«MarHurtHoe 1oue.
DJeKTPOMarHUTHAS HHTYKIIHS

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHoCTh NEPEMEHHOTO TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA M HANIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUIECKOIO
3BOHKQ, F€HEpaTOpa NepEMEHHOTO
TOKa, JIMTHUH 3JIEKTpoIepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUH.

20 KynbsTypa ncnonp3oBanus
3IEKTPOIHEPTHH B MIOBCEAHEBHOU
KU3HU
MexaHnuecKue BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 I(DjKOpPOCTLppaCHpOCTpaI})Ierlﬂ u Bubmiorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIC BOJTHBI, UX
23 CBOfIC"lI“)Ba u ckopoctb. [llkana bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonnHEHOE pacpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 OT;)ZDKGHI/ISI cera. [Toctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHH B MJIOCKOM 3epKaje
28 [Ipenomiuenue ceera. IlonHoe bubmuoreka [IOK

BHYTPCHHEE OTPaKCHHUE.

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

[IpenenbHbIi yromn noaHoro
BHYTPEHHETO OTPa’KCHUS

JlaboparopHas pabota «3mepenue

bubmuorexa [JOK

29 TIOKa3aTes IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzobpaxenuii

30 B JIMH3E. CDopfqyna TOHKOprJII/IH3BI. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JIUH3bI
JlaGopaTopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paKeHHI B TUH3AX)
Hucniepcust cBera. CI0XHBIN cOCTaB

32 6enoro csera. L{Ber. JlabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33 Wurepdepennus creta. Judpaxus bubnnoreka [JOK
ceta. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH

36 KJIACCHUYECKON MEXaHHUKH. bu6mmorexa [IOK
[Toctynats! crienuanbHON TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE bubmorexa [IOK

https://m.edsoo.ru/ffOcfad2

BPEMEHHU U COKpPAIECHUE JITTHHBI

38 DHeprusi U UMITYJIbC bubnmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

pensTUBUCTCKOM yacTulbl. CBS3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprus moKost

https://m.edsoo.ru/ffOcfc68

KonTtponbHas padora «OnTuka.

bubmuoreka [JOK

39 O i
CHOBDI CHEHHATILHOM TCOpHH https://m.edso0.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ffOcfel6
" ETKpL:;ge u HcgneAOBazH; BuGmmorexa LOK
otodddexra. Oneiter A. .
https://m.edsoo.ru/ffOcffc4
CroneroBa
o | o St Son:
CHHa A OTOPOCKTA. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
o | e ommiE
Ba. XMMHUYECK HCTBU
& A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOe TPUMEHEHHE:
44
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuoreka [JOK
KBAHTOBOM OIITHKMN https://m.edsoo.ru/ff0d0302
. 1}\)/[02[@('11)5 atroMa TomcoHa. OIBITEI Bumorexa LIOK
a [0 PACCEIHUIO O-
3CPOOPAA O PAcCEARHIO O https://m.edsoo.ru/ff0d091a
yactull. [nanerapuas Moaens atoma
bu6mmoreka [IOK
47 IT b
OCTYTIATRI bopa https://m.edsoo.ru/ff0d0Oafa
48 Wznydenue u nornomenue GOTOHOB bubnmoreka [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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IIPU [IEPEXO0/IE ATOMA C OJJTHOTO
YPOBHS SHEPTUU Ha Apyroil. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE CBOMCTBa YacTull. BosHbI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CaoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacrnan. ['aMmma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. S nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUUYECKHE ACTICKTHI SIICPHOM
SHEPTEeTUKHU

DneMeHTapHble YacTullbl. OTKpBITHE
NMo3uTpoHa. MeTo bl HAOMIOICHUS U
pEerucTpaIyu 3JIEMEHTaPHBIX
yactull. Kpyrieli cron
«DyH1aMEHTAIbHbIE
B3auMoOJIeicTBUI. ENUHCTBO

bu6nmoreka [JOK
https://m.edso0.ru/ff0d1162

bubnmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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($u3nIeCcKOil KApTHHBI MUPa»

55

56

57

58

59

60

Bun 3sé3nnoro neba. Co3Be3nus,
SpKUE 3BE3/bI, TIIAHETHI, UX
BuauMoe asuxkenne. Conneunas
cHucTeMa

Counue. ConHeuHast akTUBHOCTb.
Nctounuk sHeprun CoJiHiia v 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocle0BaTeNbHOCTU. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXKJICHUU U
sBostonny CosHIa U 3BE3]1

Mieynsiii [1yte — Hama
I'anakTuka. I[lonoxenue u
neuxenne ConHna B ["anakTuke.
I'anmaktuku. YE€pHbIE OBIPHI B Apax
TaJaKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydenue.
MertaranakTuka

Hepermennsie npo6iaembl
aCTPOHOMHHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6mmaromuit ypok. Poib ¢pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON B




ITHYECKOH cepax NesTeTbHOCTH
YeJIoBeKa

63

O6o6mmaromuii ypok. Poib u Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

65

66

67

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢du3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
(bu3nUecKoil KapTHUHBI MUpPa B
o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHBIi ypok. MarHuTHOE 1oJIE.
DNEeKTpOMAarHuTHas MHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopu3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






