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IHOACHUTEJIbBHAS 3AIINCKA

[TporpamMma 1o ¢usuke 6a30BOr0 ypoOBHS Ha YPOBHE CpPEIHEro o0IIero oopazoBaHus pa3padoTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON IPOrpaMMBbl,
npeacrarieHHbx B ®I'OC COO, a takxe ¢ yu€roM deaepanbHOil pabodeil mporpaMmMbl BOCIIUTAHUS U
KOHIENIMK TpernoaaBaHus ydyeOHoro mpenmera «®Pusnka» B 00pa3oBaTENbHBIX OpraHU3AIUIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepxanue mnporpamMmbl 1Mo (U3MKEe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYWHOM
KapTuHbl Mupa oOyyatonuxcs 10—11 kinaccoB npu o0yyeHun ux (usnke Ha 6a30BOM YpOBHE HAa OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm ®I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEJAMETHBIM U METANpeIMETHBIM pe3ylbTaTaM OOydYeHHUs, a TakkKe
VYUTHIBAET HEOOXOJMMOCTh pEaM3allMd MEXIPEIMETHBIX CBsI3€i (U3UKH C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenenstoTcss OCHOBHBIC LENH U3y4eHHs] (U3UKU HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE peE3yJlbTaThl OCBOEHUS Kypca (QHU3UKH: JIMYHOCTHBIE,
MeTarpeIMETHbIE, IpeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMbIC PpEe3yJbTaThl OCBOEHHsS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

O®u3uka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMas B KauyecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHUCTEMY 3HAaHMA 00 OKpYXKalIIeM MUpe.
[IkonpHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOMIUK JUISi €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MMOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u acrponomueil. Microns3oBanue U akTUBHOE MMPUMEHEHHE (DU3UUECKUX 3HAHUUN
OTpe/IeNsieT XapakTep U Pa3BUTHE DPA3HOOOPA3HBIX TEXHOJIOTHH B cdepe PHEPreTHKH, TPAHCIOPTa,
OCBOCHHSI KOCMOCA, TOJIYYCHHS HOBBIX MaTEPHAJIOB C 3aJaHHBIMH CBOWCTBAMHU W Jpyrux. N3yuenue
(hU3UKH BHOCUT OCHOBHOH BKJIaJl B (hOPMHPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00yUYaOIIUXCA,
B (GopMUpOBaHHWE YMEHUI MPUMEHSTh HAYYHBIH METOJ TO3HAHWS TPU BBINOJIHEHUH HMU Y4eOHBIX
HUCCIeJOBaHUH.

B ocHOBY kypca ¢hu3uku a5 ypoBHS CpeHEro o01iero o0pa3oBaHus MOJIOXKEH Pl UIeH, KOTOPhIS
MOYHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TTOCTPOCHHS.

Hoes yenocmumocmu. B COOTBETCTBHHM C HEH Kypc SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
CONIEP’KUT MaTepuall U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK H
COBpEMEHHOM (pU3HUKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (QU3UKH OOBEIWHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBisercs (OpPMHUPOBAHUE MPEACTABICHHI O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanus MpennojaraeT HUCHOJb30BaHUE TI'yMaHHTApHOTO
noTeHIMana (pU3nYecKor HayKu, OCMBICIICHUE CBS3U Pa3BUTHA (U3UKU C PA3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIEMaMH.

Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeanonaraetr 3HakOMCTBO C ITUPOKUM KPYTroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKAHMS, MOCBSIIIEHHBIX
9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH M TEXHOJIOTHH, a
Takke 00CYKIEHHS MPoOIeM PaIMOHATBFHOTO MPUPOAOTIOIB30BAHUS U IKOIOTUYECKOM O€30MacHOCTH.

CTep:KHEBBIMU DJIEMEHTaMU Kypca (pU3UMKHU Ha YpPOBHE CpEIHEro oOIero oopa3oBaHUs SBISIOTCS
¢busnueckue teopun (popmMupoBaHHE NPENCTABICHUNH O CTPYKTYpE MOCTPOEHHUS (PU3NYECKOW TEOpUH,
posii hyHAAMEHTAIBHBIX 3aKOHOB M TIPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MIPUPO/JIE, TPAHHUIAX
MIPUMEHUMOCTHU TEOPUH, JJIs ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIA TIOIX0J B Kypce (U3MKH peaqu3yercs MpekKIe BCEro 3a CYer
OpraHM3aliK SKCIEPUMEHTAIBHON AesTenbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca pU3UKU —



3TO HMCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M J1a0OPaTOPHBIX padoT,
KOTOpBIE B MporpaMMme 1Mo (u3uKe OObEAMHEHBI B OOLIUI CHHMCOK YYEHHYECKUX MPAKTUYECKUX padoT.
Bbinenenne B yKazaHHOM NepedHE JIAOOPATOPHBIX pabOT, MPOBOIUMBIX Ui KOHTPOJIS U OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKaMH 00pa30BaTEILHOTO MPOIecca UCXOI U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHamleHus1 kaOunera ¢usuku. [Ipu sToM oOecrieunBaeTcs OBJIAJCHUE OOYYAIOIIMMHUCST YMEHUSMH
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEMYMH U TOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHME yAESETCS PEUICHUIO PAacdETHBIX M KaueCTBEHHBIX 3a1ad. [Ipm stom s
pacuy€THBIX 3a/7a4 TPUOPUTETOM SBIAIOTCS 3adadd C SBHO 3aJaHHOM (DU3MYECKOH MOJIEIBIO,
MO3BOJISAIOINE PUMEHSTh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PA3HBIX pa3zaesoB. s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSCHEHNE NPOTEKaHWs (PU3MYECKUX SBJICHUH M TIPOIECCOB B OKPYKAIOIIEH >KHU3HHU, TpeOyromue
BBIOOpA (PU3UUECKON MOJIENH JUTS CUTYAIlH IPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu OPI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIEUYCHUIO
yaeOHOro mporiecca 0a30BbIii YPOBEHb Kypca (U3MKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus JOHKCH
U3y4aThCsl B YCIOBUSX NMPEIMETHOro KabuHeTa (pU3MKM WM B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa
IPEJMETOB ECTECTBEHHO-HAyYHOTO0 LUKiIa. B kaOuHere Qu3uKkH AOKHO OBITH HEoOXoxumoe
nabopaTopHoe 00OpYAOBaHUE JJsl BBIMOJHEHHS YKa3aHHBIX B MpOrpaMMe MO (PHU3MKE YYEHHIECKHUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOE 000pyJ0BaHHE (POPMUPYETCS B COOTBETCTBUH C NMPHHIMIIOM MHHUMAIbHOM
JIOCTaTOYHOCTH M O0ECHeyrBaeT IOCTAHOBKY MNEPEYUCIICHHBIX B MpPOTrpaMMe IO (HU3HMKE KIIFOYEBBIX
IEMOHCTpAMKA sl MCCIENOBAaHUS HM3yYaeMbIX SBJICHMH HM  TOPOIECCOB, OMIMUPHUYECKUX U
(byHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JlabopaTopHoe 00OpyIOBaHUE ISl YUYECHHMYECKHX MPAaKTHUECKHX padoT (opmMupyeTcs B BHIEC
TEMaTHYECKUX KOMIUICKTOB M OOECICUMBAETCS B PacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOy4YaroIIuXcs.
Temarndeckue KOMILIEKTHI JJAOOPATOPHOTO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
WCTIOJIF30BAaHUH aHAIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUI.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHE WHTEpecCa W CTPEMIJICHHs OOYYAIOMMXCS K HAYYHOMY HW3YYEHHUIO TPUPOIHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHHUE HUCCIIE0BATENIBLCKOTO
OTHOIICHMSI K OKPY’>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepUH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMuUpoBaHME YMEHHH OOBSICHATH SBJICHUS C HCIONb30BAHHEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKA3aTEeIbCTB;

e (opMHUpOBaHME MPEICTABICHUA O ponu (U3MKM JUISL Pa3BUTHUS JAPYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTmKeHrne ATHX IieNiell oOecreunBaeTcsl peleHneM CIIeIYIONNX 3a1ad B MPOIecce H3ydeHUs

Kypca (pU3UKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

e MpUOOpETeHHE CUCTEMbI 3HAaHUM 00 OOMIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
BKJIIOYAss MEXaHHKY, MOJIEKYIApHYIO (U3MKY, DJIEKTPOAMHAMHKY, KBAaHTOBYIO (GHU3UKY H
3JIEMEHTHI ACTPOPUUKH;

e (opMHUpOBaHME YMEHHMH HPUMEHSTh TEOPETUUYECKHUE 3HAHMS i OOBACHEHHMS (U3NYECKUX
SIBIICHUI B IPUPOJE U JIJIsl IPHHSTHUS MPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KH3HH;

® OCBOCHHME CHOCOOOB pEIICHUs PA3JIMYHBIX 3aJad C SIBHO 3aJaHHOM (U3UYECKOHl MOAENbIo,
3a7ad, TMOJAPa3yMEBAIOMINX CaMOCTOSTEIbHOE CO3AaHUE (HU3MYECKOM MOJENH, aJleKBaTHOM
YCIIOBUSIM 33JIa4H;

® T[OHMMaHWE (HU3MYECKHX OCHOB U TIPHHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOMCTB W
TEXHOJOTNYECKUX MPOLECCOB, UX BIMSHHUS Ha OKPYXKAIOUIYIO CPEIy;



® OBJAJCHWE METOJaMH CaMOCTOSITEIBHOTO IUIAHHUPOBAHUS W MPOBENCHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHajW3a M WHTEPIpETalud WHPOPMALUU, OIpPEICICHHs] JTOCTOBEPHOCTH
MOJTYYCHHOTO Pe3yIbTara;
® CO3/aHWE YCIIOBHH JUISI Pa3BUTUS yMEHHH TPOEKTHO-HCCIICOBATEIILCKOM, TBOPYECKON
NEeSTEIILHOCTH.
Ha u3yuenne ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE CPEIHETO OOLIero 0Opa3oBaHMs OTBOJIUTCS
136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).
[Ipemiaraemerii B mporpamMMe Mo (HU3UKE MEpevYeHb JTaOOpaTOPHBIX M IMPAKTHYECKUX pPadbOT
SIBIIICTCS. PEKOMEHIOBAaHHBIM, YUUTENb JIEaeT BBHIOOP MPOBEACHHS JIAOOPATOPHBIX padOT U OMBITOB C
y4€TOM HHIMBHIyaTbHBIX OCOOCHHOCTEH 00YJIarOIINXCSI.



COJEPKAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®uznka u MeTObI HAYYHOI'0 MO3HAHUS
dusznka — Hayka o npupone. Haydneie MeTOABl MO3HAHUS OKpYyXaromero wmupa. Poub

AKCIIEPUMEHTA U TEOPHUH B IIPOLIECCEe MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Gpu3MUecKuX SBICHUNA U mpoiieccoB. Hayunbie rumoTe3bl. GU3NYECKUE 3aKOHBI U
Teopuu. ['paHuIlbl IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B MPAKTUYECKOM
NesITeNIbHOCTH JIFOJICH.

Jlemoncmpayuu
AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXAaHWYECKOTro JBMKeHus. Cucrema oOTcuéra.
Tpaexropus.

[lepemerienue, CKOPOCTh (CpeqHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MaTepHalbHOM
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE NTEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPCHHOE TNPSIMOJMHCHHOE JBIOKCHHE. [ padukud 3aBHCHUMOCTH
KOOPJWHAT, CKOPOCTH, YCKOPEHUS, IYTH U NMEPEMEILICHUS MATEPUAIBHON TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneliHoe nBrxeHue. J[BUKEHUE MATEpUATbHON TOYKHU IO OKPYXHOCTH C IOCTOSIHHOM IO
MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JHWHEHHas cKopocTh. llepumom ¥ Yactota oOOparicHwHs.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHUAOMETp, IBUKEHUE CHApAJIOB,
LIETIHbIE U peMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPAIUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HalGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXIY MYTSIMU, IPOUAEHHBIMH TEJIOM 3a MOCIEA0BATEIbHBIE PABHBIE
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun orHocutenbHOcTH ['anmunes. Ilepseit 3axkoH HproroHa. MHepuuanpHblE CHCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [lpunmun cynepno3unuu cuii. Bropoit 3akoH HbroToHa misi MatepuaibHOM
To4kHu. Tpernii 3akoH HprOTOHA 111 MaTEpHATTBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, ckoibxkeHus, kaueHus). Cumna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIBKEHUS U cuia TpeHus nokos. KoaddumuenT tpenns. Cuna conmpoTUBIICHHSI TIPH IBIKCHUH Teja B
XKUJKOCTHU WIH raze.

[ToctynarensHOe U BpamareabHOE ABMKCHHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cuiIbl OTHOCHUTENBHO OCH BpalleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.



TexHUYecKne yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: TOAIINITHUKH, IBHKEHNE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT Je(pOopMaLnu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIMX B MPY)KUHE U PE3HHOBOM 00pasIie, OT
ux aepopManuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexanuKe

Nmnynee maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUalbHBIX ToueK. VIMIylnbc CHIIBI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUu.

[lorenumanpHas sHeprus. [loTeHnManpHas >SHeprus ynpyro AepoOpMHUPOBAHHOW NPYKUHBI.
[TorennuanbHas SHEprus Tesia BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnanpHble U HEMOTEHLIUANbHbIE cUiIbl. CBA3b pabOThl HENOTEHIUATIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIA MUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHME.

Ilepexosa moTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHMEM MEXAaHMYECKOW PHEPruM Tejla Ha IpUuMepe
PacTSDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Moaekyasipuasi pu3nka 1 TepMOIUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYISIPHO-KMHETHYECKOW TEOPHUM W MX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe apwkenue. uddysus. Xapaktep IBHKEHUS U B3aUMOACHUCTBUS 4YacTHUI] BEIIECTBA.
Mogenu cTpoeHHsl ra30B, KUIAKOCTEH U TBEPABIX Te U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozenen. Macca u pazmepsl Mosekyin. KomnuectBo Beniectsa. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN UIEAIBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeIHed KHHETHYECKOHM SHEprMM TEeIJIOBOTO JBMKEHUS
yactul rasza. [llkana temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—Kianeipona.
3axoH /lanbToHa. M30mpoliiecchl B H1ealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYeCTBOM BenlecTBa. [ paduueckoe
MIPEJICTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BeIllecTBa, GoTorpaduu MOJIEKYJT OpraHuYecKHX
COCIMHECHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaeinb, HIUTFOCTPUPYIOLLAs IPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

OmnpeneneHre Macchl BO3QyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK]ly TApaMEeTPaMU COCTOSIHUSL Pa3pEkKEHHOTr0 Iasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoanHaMuveckas cucreMa. BHyTpeHHss SHeprusi TEePMOJMHAMUYECKON CUCTEMBI M CITIOCOObI €€
n3MeHeHus. KommuecTBo Teruiotsl M pabora. BHyTpeHHsISI HEpPTrus OAHOATOMHOI'O HICaTbHOTO rasa.
Buasl Teronepenayu: TemIONPOBOIHOCTh, KOHBEKLIMS, U3IIyUYE€HUE. Y IeJIbHAS TEIIOEMKOCTh BEILIECTBA.
KonunuecTBo TemioTel npu Temionepeaaye.

[TonstTne 00 ammabatHOM mporecce. IlepBblii 3akOoH TepMoAMHAMHKH. [IpUMEHEHHE IEepPBOTO
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas nHTEprpeTanus paboTs rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTs mpoieccoB B IpUpo/Ie.

TennoBeie Mammubl. [IpuHIUOBL AeicTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TeroBelXx MamuHax. Koadduument monesnoro aevictBus TemioBod Mammumubel. Lukn Kapao m ero
KOX(PHUIUEHT MOJIE3HOTO ACHCTBUS. DKOJOTHIECKUE POOIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOHWCTBA M MPAKTHUUYECKOE NPUMEHEHHWE: JBUraTeilb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHENW SHEPIUM Tella PU COBEPILIEHUU pabOThl: BbUIET MPOOKU U3 OYTHUIKH O]
NeCTBHEM  CXaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOM TpyOke MyTEM  TpEHHUS
(BUI€OAEMOHCTpAIIHS ).

V3MeHeHMne BHYTpEHHEH sHEprun (TeMIiepaTypsl) Teia Ipu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHET O CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcaius. lcnapenwme u kuneHue. AOCONIOTHAsS W OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHblii mnap. VYaenbHas Temiora napooOpa3oBaHUs. 3aBUCHUMOCTD
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Tépnoe teno. Kpucrammueckue n amopdHbie Tena. AHU30TPOINHS CBOMCTB KPUCTALIOB. JKukue
kpuctaybsl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpuctamuzanus. Y aenpHas TEIuloTa IJIaBIeHUS.
Cybnumarus.

YpaBHeHHE TEIIOBOTrO OaaHca.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habntonenue HarpeBaHUs U TUIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol



N3MepeHrie OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.
Paznen 4. DaekTpoamHaMuka

Tema 1. Inexkmpocmamuka

Onektpuszanus Teia. ONEeKTpUYeckuid 3apsia. JlBa Buaa syekTpuueckux 3apsanoB. [IpoBoaHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. TodeuHbIN 3JE€KTpUYECKHM 3apsii. DIEKTpUUYECKOE
nosie. Hanpsok€HHOCTB 3iIeKTpUUYecKoro noiid. IIpuHomn cyneprno3uuuu 3JIeKTpUYecKUX mojed. Jlnnuu
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro mnoss. [lorenuman. PazHocts moreHiuanoB. IIpoBonHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM IoJI€e. JuaneKkTpudyeckas NpOHULAEMOCTb.

Onekrpoémkocth.  KonumeHncarop.  DJeKTpOEMKOCTh  IJIOCKOTO  KOHJIGHCATOpa.  DHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBA M HPAKTHUUYECKOE IMPUMEHEHHWE: 3JEKTPOCKOM,  AIIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE SJIEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIMUIT ACHCTBUS 3IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30OBAHHBIX TEI.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM II0JIE.

DNeKTpOoCTaTUYECKas 3allUTA.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOWIAAH TUIACTUH, PACCTOSIHUS MEXTY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

ONEKTPUYECKUH TOK. YCIIOBHS CYHIECTBOBAHMSI JJIEKTPUUYECKOTO Toka. Mcrounumku Toka. Cuna
TOoKa. [ 1oCTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma 15 ydacTka LETu.

DNeKTpUUecKoe CONPOTHUBIECHUE. YJEbHOE COMNpOTHBIEHHE BemlecTBa. [locienoBarenbHoe,
NapajuIeJIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNeKTPOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa JIsl OJIHOM
(3aMKHYTOM) 51ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs MPOBOJMMOCTb TBEPIABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJUIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTprYecKHil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTD MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoza. [loaynpoBogHHKOBbBIE TPHOOPHI.

DNEeKTPUUYECKUH TOK B PACTBOPAX M PaCIlIaBaxX NIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs AMCCOLUALIMSL.
DIIEKTPOJIN3.

DneKTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHuyeckue ycTpolcTBa M NPAKTHUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHHUKHU TOKa, DJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, IJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYIMPOBOAHUKOBBIA JHOJ,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUSL.



3aBUCHUMOCTh CONPOTUBIICHUS IMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAAN ONEPEYHOTO
CCUCHUA U MaTCpuala.

CMeranHOe coeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe n3MepeHue 3MeKTPOABUKYIIeH cuiibl. KopoTkoe 3aMblkaHKe ralbBAHUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBHCHUMOCTh COIIPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3yuenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CHUITbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmonenue anekrposnusa.

Me:knpeaMeTHbIe CBS3H

Wzydyenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kimacce OCYyHIECTBISCTCS C  y4ETOM
COJIEPKATENIbHBIX MEXIIPEJIMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OWOJIOTMH, XUMHUH, Teorpaduu u
TEXHOJIOTHUHU.

Mescnpeomemmusie nowsamus, CBSI3aHHBIE C M3y4YE€HHEM METOJIOB HAYYHOTO IMO3HAHWUS: SIBIICHHE,
HAy4YHBI (akT, Tumnoresa, (QHU3MUECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, HKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, NMuHeiHas (QyHKuus, napabomna, rumepOoiia, UX
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC, OCHOBHOE
TPUTOHOMCTPHYCCKOC TOXIACCTBO, BEKTOPHI U UX IMPOCKIHUU HA OCHU KOOPJAUHAT, CJIOKCHHUC BEKTOPOB.

buonocus: mexannyeckoe ABIKEHUE B KUBOW mpupone, nuddysus, ocMoc, TeI000MeH KUBBIX
OpraHu3MoOB (BU/BI TEIUIONEPEIAuH, TETUIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBa, CTPOSHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAS
Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEJ, XUJKOCTEH M Tra3oB, JJIEKTPUUYECKUE CBOWMCTBA METAJIOB,
AIIEKTPOIUTUYECKAs JUCCOLIMAINS, TATbBAHHKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: ipeodpazoBaHKe ABMKEHHUM C UCTIONIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, MCTIOJb30BaHUE 3aKOHA COXPAaHEHHUsS MMIYJbCa B TEXHHKE (pakeTa, BOAOMET U JAPYTHUE),
JBUTAaTeIb BHYTPEHHErOo CropaHusi, IapoBas TypOMHA, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJy4YeHHs COBPEMEHHBIX MaTEpUaJIOB, B TOM UYHCIIe HAHOMATEpPHUAaJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKas  3alUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH HpPUHTEp,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTEHHBIE TPUOOPHI, TaThBAHUKA.

11 KIIACC
Paznen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKYUA

[ToctossHHblE MarHuThl. B3anMoJelcTBHE TOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. BekTtop
MarHuTHOM WHAYKUUU. [IpuHUMI Cynepno3ulMyd MAarHUTHBIX ToJield. JIMHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHuit MarHUTHOM MHAYKIIMH TOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe ToJie MPOBOAHUKA ¢ TOKOM. KapTuHa JUHUN MHIYKIIMA MarHUTHOTO TIOJIS JJTMHHOTO
MPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KAaTymIKH ¢ TOkoM. OmbeIT Dpcrena.
B3aumMogeiicTBre MpOBOIHUKOB C TOKOM.

Cuna AMniepa, €€ MOJyJIb U HAallpaBIICHUE.

Cuna JlopeHia, e€ mMoaynp M HampaBlieHHE. J[BMKEHHE 3apssKeHHOM YacTUIBI B OJHOPOJIHOM
MarHuTHOM noJie. Paborta cumer Jlopeniia.

SIBnenue  dnekTpoMarHuTHOM — mMHAyKuu.  [loTOK  Bekropa  MarHUTHOM  HMHIYKLHH.
DNEeKTPOABUKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuK Dapajes.



Buxpesoe anexkrprueckoe nosue. DIeKTPOABUKYINAS CUJla HHIYKLIHUHA B POBOJAHUKE, IBHXKYIIEMCS
MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM TIOJI€.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. fIBI€HNE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue yCTponucTBa U MPAKTUYECKOE TPUMEHEHUE: MOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIAYKIIMYM MarHUTHOTO MOJIS.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBiIeHNE CAMOMHTYKILINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJIL KATYIIKH C TOKOM.

UccnepoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMAarHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle K01ed0anus

Konebarenbnas cucrema. CBOOOAHBIE MexaHWuYecKue koiebanus. ['apMoHMUeckue KoseOaHus.
[lepuon, yactora, ammnutyna u ($aza xkonedbanuit. [IpykxuHHBI MasSTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHue rapMoHHUecKuX kosiebanuid. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOIHBIE  DJIEKTPOMArHUTHBIE KojeOaHUS B WACATBHOM
Koje0aTeNbHOM KOHType. AHAJIOTHUS MEXIy MEXaHWYECKUMHU U DJIEKTPOMATHUTHBIMHU KOJICOAHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HI€aIbHOM K0J1€0aTeIbHOM KOHTYDE.

[IpencraBinenre o 3aTyxaroUmMx KojeOaHusAX. BbIHYXIeHHbIE MeXaHMYeCKHue KoseOaHus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHyCOMJANbHBIM TEPEMEHHBIH TOK. MOIIHOCTP NEPEMEHHOrO0 TOKa.
AMIUTUTYIHOE U JACHCTBYIOIIEE 3HAYEHNE CUJTbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpouwsBojacTtBo, mepenaya U TOTPeOJICHUE  DIEKTPUUYECKOW  DHEPTHUH.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTposHeprun. KynbTypa uCronb30BaHUs 3JIEKTPOIHEPTUU
B ITOBCETHEBHOW KU3HMU.

TexHudeckue yCTpOHMCTBA M IPAKTHYECKOE IPHMEHEHME: JJIEKTPUYECKUN 3BOHOK, TE€HEpaTop
MEPEMEHHOTO TOKa, JIMHUH JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeNbHON cHCTeMbl (NMPYKUHHBIA WM MaTeMaTUYeCKHA
MasITHHK).

Hab6mronenue 3aryxaronux Kojie0aHuu.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcrumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHHM) NSl DJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mocienoBaTEIbHOM COCOUHEHUM PE3UCTOPa, KaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.



Mopenb TuHUN NEKTPOIIepeaayH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanmne 3aBUCHIMOCTH MEPUOJIA MATBIX KOJEOAHU Tpy3a HA HUTH OT JJTUHBI HUTH U MACCHI
rpy3a.

HccnenoBanue nmepeMEHHOTO TOKAa B LENU W3 IOCIEIOBAaTEIbHO COECIMHEHHBIX KOHIEHCATOpa,
KaTyILKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHuyeckue BOJIHBI, ycloBuUs pactpoctpanenusd. [lepuon. CKkopocTs pacnpoCTpaHeHUs U JITIMHA
BousiHbI. [lonepeunsie u npoaonbHbIe BoHBL. UHTepdepenius u nudpakinus MeXxaHn4ecKUX BOJH.

3ByK. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBHUSL M3JIYy4EHMs] DJEKTPOMAarHUTHBIX BOJH. B3aumHuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHO# BonHe. CBONCTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHue, MpejoMieHue, noyspusanus, audpakuusa, uaTepdeperus. CKOpocTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeNEeBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yIIbTPa3BYKOBasi JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, pajiuONpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

Habmtoienue oTpaskeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue untepdepeHnu u AUPpakiui MEXaHU4eCKUX BOJH.

3BYKOBOI pe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIIEHHME, MOJspU3aus,
audpakus, nHTepEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHeiHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBeTa. TOYeUHBbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHuil B IIIOCKOM 3epKale.

[Ipenomiienne cBeTa. 3aKOHBI TPENOMIIEHUS CBeTa. AOCONIOTHBIA MOKazaTeidb MPEeTOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccerBaromye TUH3bI. ToHKas muH3a. POKYCHOE pacCTOSHUE U ONTHYECKas Cuiia
TOHKOM JuH3BL. [locTpoenue n300pakeHuil B COOMPAIOIINX U pacCceMBaOIIUX TUH3aX. DopMyrna TOHKOM
JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. MHTepdepenuus cBera. KorepeHTHbIE UCTOYHHKH. YCIOBUS HAOIIOJIEHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEP(EpPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus cseta. JudpakuuonHas pemeérka. Y ciaoBue HaONIOIEHUS TVIaBHBIX MAaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Honsipuzanus ceera.

TexHuueckue ycTpoilcTBA M NpPaKTHUECKOE TPUMEHEHHe: OuYKH, Jyna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS pelETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHEITHOE pacrpocTpaHeHue, OTpaKEHNE U ITpesioMmiieHre cBeTa. OnTuyecKkue mpruoopHI.



[TonHoe BHyTpeHHEe oTpakeHre. Moiesnb CBETOBO/IA.

HccnenoBanue cBOMCTB N300payKEeHHIA B JIMH3AX.

Mopenu MUKpOCKoOTa, TEIECKOIa.

Hab6mronenue narepdepeHimu ceera.

Hab6monenue qudpakiuum cBera.

HaGmronenue aucrepcuu cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Habmonenue aucnepcun cBera.

Pazjnen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHTEJILHOCTH

I'paHuubl  IPUMEHMMOCTH  KJIACCUYECKOM MexaHuku. llocrynarsl crenManbHONM — Teopuu
OTHOCHUTENIbHOCTU: MHBAapPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe, MPHUHIIMI OTHOCHTEIHHOCTHU
DUHIITENHHA.

OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIllEHUE JJIUHBI.

DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3HEPTUEH U UMITYJIHCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmul KGAHM OGO ONMUKU

®otonsl. @opmyna [Inanka cBsi3u sHEprun (POTOHA C €ro YaCTOTON. DHEPTHUS U UMITYJIbC (POTOHA.

OtkpeiTue u uccienoBanue (orosdpdexra. Ombitel A. I'. CroneroBa. 3akonsl (oTodddexTa.
Ypasuenue DitninteitHa st porodaddexra. «Kpacnas rpanuna» Gorodddexra.

JaBnenue cBera. Onbwithl [1. H. JIeGenena.

XnMuyeckoe IEHCTBHE CBETA.

TexHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (DOTOMATIHK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO PoTOIPdeEKTA.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -uactuil. [ImanerapHas monuens
atoMa. [loctynarel bopa. U3nyuenue u mornomenne (pOTOHOB MpHU MEpPEXoje aToMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CriekTp ypOBHEH SHEpruu aTomMa BOJI0Opoa.

BosiHoBBIE cBolicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOIHOBOM 1yaau3M.

CrnioHTaHHOE ¥ BBIHYXKJIEHHOE M3TyYeHHe.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIBbHBIN aHalu3 (CHEKTPOCKOMN),
Jazep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpeznenenue JIMHBI BOJHBI Jlazepa.

Habmtoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Habmronenne nuHEeHYaToro CeKTpa.

Tema 3. Amomnoe aopo



OKCHEPUMEHTBI, [TOKa3bIBAIOIIME CIIOKHOCTh CTpOeHUs sapa. OTKpbITUE PagHMOAKTUBHOCTH.
OmnswiThl Pezepdopna mo omnpeneneHuio coctaBa paanoaKTUBHOTO u3nydeHus. CBolicTBa anb(da-, Oera-,
ramMmma-usiydeHus. BiusiHue paiuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykinonHas monens snpa I'eitzen6epra—Banenko. 3apsia sapa.
MaccoBoe uncio sapa. U3oromsl.

Anbda-pacnan. DNeKTpOHHBIH M TO3WTPOHHBIN Oera-pacman. [‘amma-uzmydenue. 3aKkoH
paZMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepubie peakuuu. JleneHue u CUHTES sJIEP.

Snepubiii peakrop. TepmosiaepHblii cunTe3. [IpoGiieMbl M MEPCIEKTUBBI SAEPHOM SHEPTETHUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTUulibl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnnaMeHTaIbHBIE B3aUMOAEHCTBUSA. EAMHCTBO (hM3nYecKoil KapTHHBI MHpa.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: N03UMETp, KaMmepa BuiibcoHa, saepHbIi
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM ¢oTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHOoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrtema.

Connue. ConneuyHasi akTUBHOCTb. Mcrounuk sHeprum ConHua W 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTpaJbHBI  KJIacC —  CBETUMOCTbY». 3BE3Jbl  IJIABHOU
MOCJIEZI0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTB» Ul 3BE3] TJIABHOM IOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 3B€31. CoBpeMEeHHbIE NMPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHIa U
3BE3]1. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama [anmaktuka. Ilonmoxenne u aBmxenue ConHua B ['amaktuke. Tumsl
rajakTuk. PaguoranakTiky U kBazapel. YEpHBIE ABIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacummpenve Beenennoil. 3akon Xa060ma. Pasberanue ramaxktuk. Teopust Bomnbiioro
B3pbIBa. PenmukroBoe n3iyueHue.

MacutabHast ctpykTypa Beenennoil. Metaranaktuka.

Hepewménnplie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJb30BAHUEM KOMIBIOTEPHBIX HPUIOKEHUN JUIs
OTIpeJIeNIeHUs] TIOJIOKEHNUsI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJIYILIApHS U IPKHE 3BE3BI.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maromnee noBTOpeHUE

Ponb ¢u3uMKKM M aCTPOHOMMHM B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOH, COLMAIBHOM M 3THUYECKON
cdepax AesITeTbHOCTH YelIOBEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE
MUpa, posib (HU3NUECKO Teopuu B (OPMUPOBAHUH MPEACTABIEHUN 0 (PU3HMUECKON KapTUHE MUpPa, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOLIEM pPsly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEJCTaBICHUI O
IIPUPOJIE.

MexnpeameTrHblie CBSI3H

N3ydyenne xkypca ¢usuku 0OazoBoro ypoBHs B 11 Kiacce ocymiecTBisercs ¢ y4ETOM
COZIep KATENbHBIX MEXIIPEIMETHBIX CBA3CH ¢ KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu H
TEXHOJIOTUH.



Mesicnpeomemuvie nonsmus, CBA3aHHbIE C M3yYEHHMEM METOJOB HAY4YHOTO INO3HAHUSA: SBICHHE,
Hay4yHBId (akT, THIOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOMIOACHHE, SKCICPHUMEHT,
MOZCIIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHUEe (PYHKIMU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HX IPOEKLUHUU HA OCH
KOOp/IMHAT, CJOXEHHWE BEKTOPOB, IPOM3BOAHBIC JJIEMEHTApHBIX (YHKUWH, NPU3HAKK MOJ00US
TPEYTOJILHUKOB, ONPEICICHUE TUIOMAAN TUNIOCKUX GUTyp 1 00BEMa Tell.

Buonoeus: snekrpuueckue SBICHHUsSI B JKMBOH IpHpoOJE, KoseOaTelabHbIE IBW)KEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBHE Palalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPABIX TEJl, MEXAHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKOM PEIIETKH, CIIEKTPATIbHBIN aHAIH3.

l'eocpachus: MarHuTHbBIE TIOJIIOCA 3€MJIM, 3a€XKH MAarHUTHBIX pyl, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MJIETPSCEHUN.

Texnonocus: JIMHUM DIIEKTPOIIEpPENad, TIE€HEPATOp IMEPEMEHHOIO0 TOKa, JSJIEKTPOABUIATElb,
WHAYKIMOHHAS Te4yb, pajxap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenue yueOHOro npenmera «®u3rka» Ha ypoBHE cpenHero odmiero oOpa3zoBaHus (0a30BbIi
YPOBEHB) JIOJDKHO 00ECIEYHUTh JTOCTHKCHHUE CIICAYIOLINX JIMYHOCTHBIX, METAIIPEMETHBIX U HPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTo npeamera «Du3ukay T0KHBI OTpaXaTb TOTOBHOCTD
U cocOOHOCTh 00YYaIOIIMUXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTHUUYHOCTH,
CUCTEMON I[EHHOCTHBIX OpPUEHTAIi, TO3UTUBHBIX BHYTPCHHHUX YOEXKICHUW, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM IICHHOCTSIM POCCHUUCKOTO OOIIeCTBa, pACHIMPEHUE >KU3HEHHOTO OINbITa W OIbITa
NEeSITeIbHOCTH B MPOIECCEe peaii3allil OCHOBHBIX HANpaBICHUM BOCIUTATENbHOM JEATEeIbHOCTH, B TOM
YuCclie B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TO3MIMH OOYYArOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHICKOTO 00IIECTBa;

MPUHATHE TPAJIUIMOHHBIX 00IIEYeTOBEYECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIBHOCTh B HHTEPECAX TPaXkJTaHCKOTO OOIIECTBA, y4aCTBOBATH
B CAaMOYIIPABJICHUU B 00pa30BaTeILHON OpraHu3aIliy;

YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B COOTBETCTBUU C UX (PYHKUHUAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON ¥ BOJIOHTEPCKOU NEATSILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHSIM POCCUUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TPUHAMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;

OCO3HAHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYHUBOTO OYYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas O3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIMTAHUS

HMHTEpEC K pazNuYHbIM chepam NpodecCHOHANBLHON IesSTeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(bu3MKON U TEXHHKOW, YMEHHE COBEpIATh OCO3HAHHBIN BBIOOp Oynymiel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa3oBaHHUIO B 00JacTh (U3HKKA Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  JKOJOTHYECKOW  KYJIBTYPBI, OCO3HaHHE  IJIO0AJBHOTO  XapakrTepa
AKOJIOTMUECKUX MPOOIIeMm;

IJTAHUPOBAaHUE M OCYILECTBJIEHUE JCHCTBHII B OKpY)KAlOIIEW Cpele Ha OCHOBE 3HAHMS LeJel
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciidpeHue OIbITa JIeATEeTHbHOCTH HKOJOTMUYECKON HampaBIEHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHW# Mo (usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS



chopMHPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nveckoil HayKw;

OCO3HaHHWE IIEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTh B MPOILECCe H3YYeHHS (QHU3HKH
OCYILECTBIISITh IPOCKTHYIO U UCCIICI0BATEIBCKYIO JCATEIBHOCTh HHMBU/IYAIbHO H B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
ITo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jiornyeckue 1ecTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeCIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUECKHUX SBICHUSX;

pa3pabarbIBaTh IUIaH pEIIEHUS MPOOJeMBbl C y4€TOM aHalIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIENSIM, OI[CHUBATDH
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOODJMHUPOBaTh W  BBINONHATH paboOTy B  YCIOBHSX pEAIbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3ZHEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMHU U METOIaMHU (PU3HUECKON HAYKU;

BIIa/IETh HABBIKAMH yue€OHO-HCCIIEIOBATENLCKOM U MPOEKTHOM JEesTeNbHOCTH B 00IacTH (pU3MKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOMCKY METOJOB pelIeHUs 3a1ad (U3HUECKOTo
COJIepKaHusl, IPUMEHEHHIO PAa3JINYHbIX METOJ0B IO3HAHMUS;

BJIQJ€Th BHJAMU JEATEIBHOCTH 10 IIOJIYYEHHIO HOBOTO 3HAHMUS, €ro HWHTEpIpETaluy,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B PAa3IMUHBIX Y4€OHBIX CUTYyallUsAX, B TOM 4YHCIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3MpOBaTh 3ajady, BBIIBUraTh TUIIOTE3y €€
pellIeHns, HaxOJIUTh apryMEHThl IS JO0Ka3aTeNbCTBA CBOMX YTBEP)KIACHHM, 3ajaBaTh MapaMmeTpbl U
KPUTEpUU PELICHMUS;

aHAIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHMs 3a/laud pe3yJbTaTbl, KPUTUUECKH OLEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHbIE 33/1a4l B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM UYHCIE
IpHU U3YYCHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAIlUsM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]auHl, OMYCKAIOIIUE aJbTePHATUBHBIC PELICHUSI.

Padora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMH IOJIydyeHHUs MHPOpMauu (PU3NUYECKOrO COJAEpKAaHUS U3 HCTOUHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITENIbHO OCYIIECTBJIATh IIOWUCK, aHalu3, CHUCTEMAaTH3alUI0 M HWHTEPIPETaLHUIO
nH(OpMAaIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a7ad C CcoOJIoJeHHeM TpeOoBaHMM
SPrOHOMHUKH, TEXHMKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBbIX M ITUYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEpXKaHUS B Pa3iIWyHbIX (opMarax ¢ y4y€TOM Ha3HAYEHHsS
nH(pOpMaLIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBbHYIO (JOpMY MPECTABICHUS U BU3YAIIU3AIIUH.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3HUKU U BO BHE-YPOUHOMU JESITEIbHOCTH;



pacro3HaBaTh PEAIOCHIIKN KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(MIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MIOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW M UHIAUBHUYyaTbHOIN paboThI;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMHA ¢ Yy4€ToM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATH LIEJIA COBMECTHOU JIE€ATEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH IEUCTBUA 110 €€
JNOCTW)KCHMIO: COCTaBIIATh IUIAH JACUCTBUM, pacHpenelsiTb poiav ¢ Y4ETOM MHEHUM Y4YacCTHHUKOB,
00CyX1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLIEHUBAaTh KayeCTBO CBOEr0 BKJAJa M KaXAOr0 Y4aCTHMKAa KOMaHIbl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejJlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HUACU C IO3ULUHA HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHHUE B PA3JIMYHBIX CUTYalUsX, INPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1eiiCTBUSA
Camoopranmszaums:

CaMOCTOSITENILHO OCYIIECTBIISTH MIO3HABATEIBHYIO IEATEIBHOCTh B 001aCTH (PU3UKH U aCTPOHOMHUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U (JOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PELICHHs paCUETHBIX U KaUECTBEHHBIX 3a/1a4, I1JIaH BBINOJIHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNIOYTESHU;

JlaBaTh OLEHKY HOBBIM CHUTYAIlHIM;

pacImpsATh paMK{ y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JPYIUIUU B 00macTu (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiIM, BHOCUTb KOPPEKTHUBBI B JI€SATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM ITIO3HABATEIbHOM pedrexkcun Kak OCO3HaHMsI COBEpUIAEMbIX JACUCTBUNA H
MBICIIUTENIbHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTrkeHNs TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI IO (U3UKE AJI YPOBHSA
cpenHero o6Omiero o0pa3oBaHUS y OOYYAIOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM HMHTEIUIICKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE HIMOIMOHAIBHOE COCTOSHHE, BUJETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTryJINPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIOCOOHOCTh aIalTUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHUSIM U TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKIIIOYAIOLIEH CTpeMJIEHUE K JOCTHUKEHHMIO LM U YCIeXy, ONTHUMHU3M,
MHUIUATUBHOCTh, YMEHUE JIeHCTBOBATh UCXO/IA U3 CBOMX BO3MOXKHOCTEN;

SMMATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIBLHOE COCTOSIHUE JIPYTHX, YUYUTHIBATH
€ro MpH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;



COIMAJbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOLICHUS C IPYTUMH JIFOJABMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny o6y4yenus B 10 kiacce npeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JIeMOHCTPHPOBATh HAa MPUMEpax pojb U MeCTO (HU3UKU B (POPMUPOBAHMH COBPEMEHHOIN HAay4HOMN
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHON TEXHUKM M TEXHOJOTUM, B IMPAKTUYECKOW IEATEIBHOCTH
JIFOJIEH;

YUUTBIBaTh TPaHULBl NPUMEHEHUS M3YYEHHBIX (U3MYECKMX MOJEJeH: MarepuaibHas TO4YKa,
MHepIanbHas CUcTeMa OTcuéTa, aOCOMIOTHO TBEPAOE TENO, MICANBHBIM Ta3, MOAEIH CTPOCHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA IIEKTPUUESCKHUH 3apsi1 IPU PEeIIeHUN (PU3UUECKUX 3a/]1a4;

pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (IPOLECChl) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOCHMs BEIECTBA M DIIEKTPOJAWHAMUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MAaJCHUE TN, JBIKEHHE 10 OKPYKHOCTH,
MHepIUs, B3auMoJeicTBue Tel, Tuddysns, OpOyHOBCKOE IBIKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX
TeJ, W3MEHeHHe o0b&Ma Tea NpU HarpeBaHUM (OXJIaXIEHUM), TEIJIOBOE paBHOBECHE, HCIIAPEHMUE,
KOHJICHCALINs, IIJIaBJICHUE, KPUCTAJUIM3ALMs, KUIICHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IIPY €r0 HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEK/Y IIApaMeTpaMU COCTOSIHUSA Ia3a B M30Ipoleccax,
JJIEKTPU3ALHKS TEJl, B3aUMOJICHCTBHE 3apsI/I0B;

OIMCHIBaTh MEXAHWYECKOE IBI)KEHHUE, HCIOJIb3ys (DU3MUYECKUE BEIMYUHBI: KOOpAMHATA, IYTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMIIYJIbC Tejld, KUHETUYEeCKas SHEPIusd,
MOTEHLIMAJIbHAs SHEPrUs, MEXaHWYeCcKasi padoTa, MEXaHUYECKasi MOIIHOCTh; MPU OMMCAHUU MPABUIBHO
TPAaKTOBaTh (DU3MYECKHI CMBICI HCIIOJIB3YEMbIX BEJIMYUH, MX OOO3HAYCHUS M EAMHUIBI, HAXOIWTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYMHY C APYTUMH BETHUYMHAMU;

OIMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TENl U TEIUIOBBIEC SBICHMS, MCIIONB3Ys (U3NYECKHE
BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTrypa, CpeAHssl KMHETHYeCKas SHEpPrus XaoTHYECKOrO JBHUKECHUS
MOJIEKYJI, CpEeIHEKBaIpaTUUHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS 3HEPTHUs, paboTa
rasza, KO3(QpQUIHUEHT MOJIE3HOr0 JIEHCTBUS TEIJIOBOTO JBUIraTessl; MPH ONUCAHUU MPABUIBHO TPAKTOBATh
¢u3n4ecKkuif CMBICT MCIIOJB3YEMbIX BEIMYMH, UX OOO3HAUeHHs M EIUHMIbI, HaXOAUTh (HOpMYIIbI,
CBSI3BIBAIOIIME TAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAM;

ONHCHIBATh HU3YYEHHBbIE DJIEKTPUYECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUUYECKHE SIBICHUSA
(mpoueccsl), HCHONB3ys (U3NYECKUE BEIMUYMHBI: 3JEKTPUUECKUI 3apsisl, AJIEKTpUUYECKOe TIoJIe,
HaNpspKEHHOCTh TOJI, MOTEHLMAN, Pa3HOCTb IOTEHLMAJIOB; IPU ONHCAHUU IPABUIBHO TPAKTOBATH
(Gu3NYeCKUil CMBICH HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUs M EIUHUIIBI, yKa3blBaTb (POPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJTM3UPOBaTh (PU3HUYECKHE MPOLIECCHl U SBJIEHUS, UCHOJb3Ysd (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u 1l 3akonsl HeroTOHa, 3aKOH COXpaHEHUs] MEXaHUYECKOH SHEepruu,
3aKOH COXpaHEHMsI MMIIYJIbCa, IPUHLMII CYNEPHO3UIUN CWJI, NMPUHLUI PAaBHONPABMS HHEPLUUAIBHBIX
CUCTEM OTCUYE€TA, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHMs BEIIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeqHell KHHETUYECKOM SHEPTrUuu TEIJIOBOTO JABMKEHHUSI MOJIEKYJ C a0COIIOTHOM TeMIepaTypoil, epBbIi
3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHMsI DJIEKTPUUECKOT0 3apsia, 3akoH KyioHa, mpu 3TOM pa3innyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIOBHUS (TpaHUIIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE MPHUHIMIBI ACHCTBUS MAalIlMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHMs B TOBCEAHEBHOM KU3HM,

BBIMOJIHATE  OKCIIEPUMEHTHl MO HCCIENOBaHHUI0 (U3UYECKUX SBICHUH U TPOLECCOB C
UCIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUH, NMpU 3ToM (OpMyIHpoBaTh IpodiieMy/3afady u
TUIIOTE3Yy y4eOHOI0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOI0 000py10BaHHUs, IPOBOIUTH
OTIBIT U (OPMYIIMPOBATH BHIBOJIBI;



OCYILIECTBIIATh NPSMBbIE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYUH, NPU 3TOM BHIOMpATh
ONTUMANIBHBIA CIOCOO0 M3MEpPEHHMs W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
U3MEPECHU;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMHU BEJIMYMHAMU C HCIOJIb30BAHUEM IHPSMBIX
W3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl OJy4€HHON 3aBUCUMOCTH
(¢u3MUYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIET0BaHMS;

coOmogaTh mpaBuia OE30MIaCHOTO TPyAa NpPU NMPOBEACHUM HCCIEAOBAaHHA B paMKax y4deOHOTro
HKCHEPUMEHTa, Yy4eOHO-MCCIEJOBATENbCKOM M  IPOEKTHOH  JEATEIbHOCTHM C  HUCHOJIb30BAHUEM
U3MEPUTENBbHBIX YCTPOUCTB U 1JaOOPaTOPHOI0 000PYAOBaHUS;

pemaTh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (PU3MYECKOW MOJIENbIO, HUCHOJB3yd (PHU3UUECKue
3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4d BHIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATDH
¢busnyeckre BeIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE I €€ peleHHs], IPOBOIUTh PacyéThl U OLIEHUBATh
PEaTbHOCTh MOJIy4€HHOT'O 3HA4eHUs! (PU3MUECKON BEITUYMHBI;

pelmars KauyeCTBEHHbIE 3aJauyd: BBICTpaMBaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO  ILEMOYKY
paccyXJIeHHi ¢ ONOpPOH Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIOJIb30BaTh IPU PEIICHUU Y4EeOHBIX 3a]1ad COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUH JUIs
IIOUCKA, CTPYKTYpUPOBAHMS, HHTEPIPETALMU U NPEACTABICHUS Y4eOHOM U Hay4yHO-NOMYJISPHOMH
uHbOpMAlUY, TOJYYCHHOW W3 PAa3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATH MOJIYYaeMYIO
nH(pOPMAIIHIO;

IPUBOAUTH IMPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeXHBIX YyUEHBIX-(U3MKOB B pa3BUTHE HAYKH,
00BbsICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIOJIBb30BAaTh TEOPETHUYECKHE 3HAHHS O (U3UKE B TIOBCEAHEBHOW J>KM3HM JJIsi OOECTeUeHHS
0e30macHOCTH TpU OOpalleHHH ¢ NPHOOpaMH W TEXHHUYECKUMH YCTPOHCTBAMH, JUISI COXPaHCHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOT'0 MOBEIEHUS B OKpYXKarolIel cpene;

paloTaTh B IpyNIle C BBINOJIHEHUEM PA3JIMYHbIX COLUANIBHBIX POJICH, IUIaHUPOBaTh paboTy rPYMIIbI,
palMoHANIBHO paclpelesaTh 003aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B HECTAHIAPTHBIX CUTYaIUSX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/10r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE PACCMaTPUBAEMOM MPOOIEMBI.

K xonmy o6yuenus B 11 kiacce npeamMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpa)arhb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JI€MOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3UKU B (POPMUPOBAHMM COBPEMEHHOIN HayuHOU
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKM M TEXHOJOTUH, B MPAKTUUYECKOH JEeSATENbHOCTU
JOJIeH, IETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBaTh T'PAHUIIBI IPUMEHEHHsI U3YyYCHHBIX (U3UUYECKUX MOJENIEH: TOUCUHBIH 3JEKTPUYECKUN
3apsj, Jyd CBETa, TOUYCYHBIH MCTOYHHUK CBETA, s/IEPHAsl MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
sJipa MpH pelieHnH GU3NUECKUX 3a1ad;

pacrio3HaBaTh (u3uyeckue sABIEHUS (MPOIECChl) W OOBACHATH WX HAa OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAHTOBOW (U3MKU: DJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, DJEKTPOMArHUTHAs WMHIYKIMS,
JefiCTBE MarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsfl, AJIEKTPOMarHuWTHBIE
KojeOaHuss W BOJHBI, MPSIMOJUHEHHOE paclpoCcTpaHEHHE CBETa, OTpaK€HUe, MpeJoMIICHHE,
uHTephepeHys, Tudpakiuus U TMOJspU3alus CBeTa, JUCIepcus cBeTa, (hoTosnekTpuyeckuit 3¢ ¢ext
(potoaddext), cBeTOBOE aBiEeHHE, BO3HUKHOBEHHE JIMHEHUYaTOro CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIl0aKTUBHOCTb;

ONKCHIBATh HU3YyUYEHHbIE CBOWCTBAa BelIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKHE,
AJIEKTPUUECKYIO TPOBOIUMOCTD PA3IMUHBIX CPENl) U AIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), HCTIONb3Ys
¢bu3nyecKkre BETUUMHBL: SJIEKTPUUYECKUNA 3apsl, CHIIa TOKA, HJIEKTPUUYECKOE HAIPsDKEHHE, DJIEKTPUIECKoe
COIPOTHUBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, IEKTPOJBIKYIAS CHIIa, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJist, cuiia Amrnepa, cuiia JlopeHna, MHIYKTUBHOCTD KaTYILIKH, SHEPTHUs 3JIEKTPHUUECKOr0 ¥ MarHUTHOTO
MoJIeH, Mepuox M 4YacToTa KojeOaHWil B KoJjeOaTenbHOM KOHTYpE, 3apsl M cuja TOKa B Ipolecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHUH, (JOKYCHOE PacCTOSHHME M ONTHYECKasl CUia JIMH3bI, PU
ONHCaHUM NPAaBUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICHA MCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUYEHUs U



CIMHUIIBI, YKa3blBaTh (HOPMYJIbl, CBSA3BIBAIOIIME JaHHYI0 (DU3MYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS M TPOLECCHI, HCHOJB3YSd (PU3MUECKUE BEIUUYMHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4acTOTA CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPHOA
NOJTypacIiazia, SHEpIrysl CBSI3U aTOMHBIX S/1€p, IPU ONUMCAHUU NPABUIIBHO TPAKTOBATh (U3NUECKUN CMBICI
UCTOJIBb3YEeMbIX BEIUYMH, UX O0O3HAYCHHS W EIMHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(U3NYECKyIO BETUUMHY C APYTMMHU BEIUYHMHAMU, BBIYUCIIATH 3HAYCHNE (PU3HUUECKON BETMYMHEI;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBJIECHUS, UCIOIb3Yd (PU3NYECKHE 3aKOHBI M PUHLIUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO U MapauleIbHOIO COEAMHEHUs MPOBOAHUKOB, 3aKOH [IKoys—
Jlenna, 3aKOH 3JIEKTPOMArHUTHON MHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PaCIPOCTPAHEHHUSI CBETa, 3aKOHBI
OTpaXCHUS CBETA, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHHE OiHmTeHHa s (oTodddekra, 3akoH
COXPAHEHMsl SHEPIUH, 3aKOH COXPAHEHUS UMILYJIbCA, 3aKOH COXPAaHEHMsI JIEKTPUUECKOro 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOI'0 YMCIIA, MOCTYNaThl bopa, 3aKOH paguoaKTUBHOIO pacmaja, pu 3TOM pa3avyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TpaHUIIBI, 00JacTH)
IPUMEHUMOCTH;

OIpeNIeNIATh HaNpaBiICHUE BEKTOpa HMHJIYKIMM MAarHUTHOTO IOJIA IPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuibl Jlopenua;

CTPOMUTH U OMKMCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATE  OKCIIEPUMEHTHl 10 HCCICIOBAaHMUI0 (U3UYECKUX SBICHUH W TPOLECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX M3MEpPEHUI: Ipu 3TOM (GOopMylnpoBaTh Ipobdiemy/3afauy H
TUIIOTE3Y Y4€OHOI'0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHuUs, IPOBOIUTh
OTIBIT U OPMYIIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSMBbIE W KOCBEHHBIE HM3MEpPEeHMs (DU3MUYECKUX BEJIMYWH, NPH 3TOM BBHIOMPATH
ONTUMAJIBHBIA CIOCOO0 M3MEpPEHMsT U MCIIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIeIoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH C MCIOJIb30BAHUEM IPSIMbIX U3MEPEHUH: INpH
TOM KOHCTPYHWPOBaTh YCTAHOBKY, (PMKCHpOBATH pe3yibTAaThl MOTYYCHHOH 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TAOJHI] U TPAPHKOB, AETaTh BEIBOBI 10 pe3yJIbTaTaM MCCIIETOBAHMS;

coOnoaTh mpaBuia O€30MIaCHOrO TpyAa HpU NMPOBEACHUM HCCIEIOBaHMNA B pamMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM M NPOEKTHOM  JESITENbHOCTH C  HCIOJIb30BAHHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacu€THBIE 3a7aud C SBHO 3aJaHHOW (DU3MUYECKOW MOJENbBI0, HUCHONB3yS (PH3UUECKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAlIM3a YCJIOBUS 3a/laud BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATDH
¢usnyeckre BEIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ peleHHs], IPOBOIUTh PacyEThl U OLIEHUBATh
PeaTbHOCTh MOYYEHHOTO 3HAYCHUST (PH3HUUECKON BEITMYMHEI;

pemaTh KadyeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEYHMBYIO  IEMOYKY
paccyXJIeHU ¢ OOpoii Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

WCIOJIb30BaTh MPHU PEIICHUH Y4EeOHBIX 3a]ad COBPEMEHHBbIE MH(POPMAIMOHHbIE TEXHOJIOTHUH JUIS
MOWCKA, CTPYKTYPHUPOBAHHS, HWHTEPIPETAMU W TPEACTABICHUS Yy4eOHOW ¥ HAyYHO-TOMYIISPHON
uHpOpMAINY, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAJIM3HPOBATH IOIy4aeMYIO
uH(pOpMaIINIO;

OOBSICHATh TNPUHIMIIEI JEWCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3nuyarb
YCIIOBHSI X 0€30ITacHOTO MCIIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPHUBOANTH MIPUMEPHI BKJIaJa POCCUHCKUX H 3apyOSKHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEAHEBHOM >KM3HM sl OOecreueHHs
0€30macHOCTH TpU OOpalleHHH ¢ MPHOOpaMH W TEXHHYECKUMH YCTPOHCTBAMH, JUIS COXpPaHCHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpyNIie C BHIMOJIHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, IUIaHUPOBATh paboTy rPYIIIHI,
palMoOHANIBHO paclpeneNaTh 00A3aHHOCTH U TUIAHUPOBATh JIEATENBHOCTh B HECTAHIAAPTHBIX CUTYAIUSX,
aJIeKBAaTHO OLIEHUBATh BKJIAJ] KKJJOI'0 U3 YYACTHUKOB I'PYIIIBI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyekTpoHHbIE (LM pPOBbLIE)

Ne i/m Konrposbnusie IIpakrunyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®u3rKa U METOIbI HAYYHOTO IMO3HAHUS 2 bubnmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
2.1 K
HHeMaTHIa > https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2. 1 1
3 3aKOHBI COXPAaHCHUS B MCXaHHUKE 6 https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBEI TEpMOHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubnuotexa [JOK
' ®a30BbIE MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pasneny 24

Pazpea 4.

IJIEKTPOAUHAMHUKA



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

bu6nuoteka LIOK

. 1
41 UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKU TOK. TOKH B 12 bubmmoteka [JOK
' Pa3IMYHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/m Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paszpen 1. JIEKTPOINHAMUKA
MaruauTtHoe nosne. DIeKTpOMarHuTHas bubmmoreka [IOK
11 11 1 3
HHTYKIIAS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 9 1 bubnmnoreka [HOK
' KoJseOaHus https://m.edsoo.ru/7f41c97¢c
99 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 5 1 bubnmnoreka [HOK
' BOJTHBI https://m.edso00.ru/7f41c97¢
bubmmoreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIuanbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
MEMEHTEI KBAHTOBOI ONTHKIL ° https://m.edsoo.ru/7f41c97c
42 CTpoeHe aToMa 4 bubmuorexa [JOK
' POCHHE aTo https://m.edso00.ru/7f41c97¢
4.3 ATomHOE A1pO 5 bubmmoreka [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

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

Hroro mo pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7

Hroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

6.1 O0006111ar0111EE TIOBTOPEHUE 4 bubmorexa [OK
' HHATot p https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE peCypcChl
padoThI padoTshI
1 ®du3uka — Hayka o npupone. Hayunsie 1 bubmmoreka [IOK
METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
P
2| compouemot neyiof xapra g, 1 BuGmonesa LIOK
P . Vi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAEITeIbHOCTH JII0IeH
M .0
;| emence o oo |
8 - epevient ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHUE 1 Bubmiorexa LIOK
P P 8 https://m.edso0.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
IBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoniHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MaJICHHS https://m.edsoo.ru/ff0c39cc
7 KpusonnHeliHOe nBnxkeHue. J[BrmxkeHue 1 bubnnoreka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
II r .
5 Hncpmmmme cncrovs orcvers, Topmari 1 BuGmionesa LIOK
PH P https://m.eds00.ru/ffOc3be8
3akoH HproTOHa
o | e o Mo g |
' p . a https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOW TOUKH
10 Tpernii 3akoH Hpr0TOHA 1151 MaTepHATIBHBIX 1 bubnnorexka [JOK

TOYCK

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKoH BceMupHoro tsaroreHus. Cuna

bubmuorexa [JOK

1 TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna yupyroctit. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koapduument tpenus. Cuna
13 COHpO?IfIBJ'ICHI/I}I Hpql)/l(bﬂBLI[/I)KCHI/IIf Teja B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU ra3e
[ToctynarensHOe U BpallaTelbHOE ABIKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bu6mmoreka [IOK
[Tneyo cuitbl. Y ciioBHsi paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbsc maTeprabHOW TOUYKHU, CUCTEMBI
15 MaTepuaibHbIX TOYeK. IMITylbe cuitbl. 3aKoH bubnmnoreka [JOK
COXpaHEHHsI UMITYJIbCca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pabota u momHOCTh cuibl. Kunetuaeckas
16 SHeprus MmatepuanbHOi Touku. Teopema 00 Brbmiorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorennmanesHas 3ueprus. [loTeHunanbHas
17 SHEPTHs YIpyro aeGpopMUpPOBAHHON bubnuoteka [JOK
npyuHbL. [l0TeHIIMaTbHAS SHEPTUs Tea https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3eMITH
[ToTeHunanbHble 1 HEMOTEHUUABHBIE CHUIIBI.
CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C
18 I/ISMeHepHI/IeM MexaHqucI:IKoﬁ SHEPTHH bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU
JlaboparopHas pabota «lccrnenoBanue CBSI3U
19 paboTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM

SHEPIMH TeJla HAa IPUMEPE PACTIKEHUS



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

PE3UHOBOI'O KI'yTa»

20

21

22

KonTponbnas pabota no teme «KnunemaTtuka.
Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKEN

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. duddysus

XapakTtep ABMKEHUS U B3aUMOJICHCTBUS
YacTHI] BeliecTBa. Moies CTPOSHHUSI Ta30B,
JKUJKOCTEH U TBEPABIX TEll

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnuas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemMrepaTypa Kak Mepa cpeHein
KHHETHYECKOM OHCPIUU ABHUKCHUA MOJICKYII.
VYpaBuenne MeneneeBa-Kianelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccnegoBanue
3aBUCHUMOCTH MEXy MapameTpaMu
COCTOSIHUS Pa3peKEHHOTO raza

29

H3ompornecchl B UI€alIbHOM ra3e U ux
rpaduyueckoe npeacTaBIeHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss dHEprus TEpMOJUHAMAYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonunuectBo temnotel u padbota. BHyTpeHHss
JHEPIrus OJJHOATOMHOIO HJEAIIBHOTO Ta3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK

31 Buzer rennonepesain https://m.edsoo.ru/ff0c5¢36
VY nenbHas TENI0EMKOCTh BELIECTBA.
32 Ki[nnquTBo TEIJIOTHI TIPU T:;nonepe):[aqe. Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTtHBbIN mporiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKH U €r0 bubmuorexa [JOK
PUMEHCHHE K U30IMPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtuMocTh Mpo1eccoB B MpUPOJIE. bubmuorexa [JOK
Bropoii 3aK0H TEpMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicteus u KI1J TerioBoit bu6mmoreka [IOK
MaIInHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KITJ]
37 DKoJoTHYecKre MpoOIeMbl TEIUIOOHEPTETHKI
38 Oo6o6maromuii ypok «MoekysipHast bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMHKI) https://m.edso0.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MOJ‘Il:;KyJ'I}Isz}I ¢uznka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs 1 OTHOCHUTENIbHAS BIIAXKHOCTh bu6mmoreka [IOK
BO31yxa. HacelleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramiueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmuorexa [IOK
KpucTayuioB. JXKuaKue KprucTaib. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepralIbl
43 [InaBnenue u xpucramummsanus. Y gejbHast bubnuorexa [IOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHEHHE TEITOBOTO OaslaHca bubnmuorexa [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c6820

DIIeKTpU3anus Tell. DICKTPUUECKUHN 3apsil.

bu6mmoreka [IOK

4 JlBa BU/Ia 3JICKTPHUYCCKUX 3apsIJIOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUANEKTPUKH U
46 H(I))HyHSOBO,HHIfKI/I. 3aK(I))H COXpaHEeHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
47 BsaumoneiictBue 3apsinoB. 3akoH Kyiona. bubmmoreka [IOK
ToYeuHbIH SACKTPUIECKHUI 3apsiT https://m.edsoo.ru/ffOc6ces
Hanpssk€HHOCTB JIEKTPUYECKOTrO MOJIS.
48 Hpnll.;unn cynepnognulfn IEKTPUICCKUX bubmmoreia LIOK
. . https://m.edsoo.ru/ff0c6df2
noJiei. JInaum HanpsHKEHHOCTH
49 PaGora cuit 31eKTpoCcTaTuuecKoro moJsl. bubnnoreka [JOK
ITorenuuan. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUIICKTPUKH B
50 3J'IpeKTpl(I)CTaTI/I‘IeI(l3KOM HOIJ)'IG. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTh
. bubnuoteka [JOK
>1 reKTpoSmKocTE. KomAercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTH TIIOCKOTO KOHIEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHKEHHOT0 KOH/IEHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
3JEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHOHMI IENCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMPOBAJIHHOTO aIapara,
CTPYHHOTIO IIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHE YIEKTPOpruOOpoB
DNEKTPUYECKHN TOK, YCIIOBHUS €r0
55 cymectBoBaHus. [loctosanbI TOK. CHita

toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st ygacTka [enu



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

[MocnenoBaresbHOE, MApaLICIbHOE,

56 CMEIIIAHHOE COEMHEHHE MPOBOIHUKOB. bu6mmoreka [IOK
JlaboparopHas pabota «3yucHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEANHEHUS PE3UCTOPOBY

57 PaboTa 1 MOLTHOCTH JEKTPUIECKOTO TOKA. bubmumoreka [IOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )

ANEKTpUUECKOM 1enu. KopoTkoe 3ambIKkaHueE.
58 Ha6o§aTopHas{ pabora «I/EMepCHI/Ie 2J1C Bubnuorexa LIOK
https://m.edsoo.ru/ffOc7ae0
WCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS
DNeKTPOHHAs TPOBOAUMOCTH TBEPABIX

59 METAJIJIOB. 3aBUCUMOCTB COIPOTHBIICHUS
METAJIJIOB OT TEMITEPATYPHI.

CBepXIpoBOAUMOCTh

50 DneKTpuueckuii Tok B Bakyyme. CBoiCTBa
AIEKTPOHHBIX MTYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

61 npm};efHa;I IrllpOBom/IMOCTL. CaoiicTBa p—Nn- Bubmorexa IOK

https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHIKOBBIE TPHOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H

62 paciuiaBax 3JIEKTPOJIUTOB. bubnuoteka [JOK
DJEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEKTPUICCKHIA T?K B ra3zax. ) BuGmiorexa [IOK

63 CaMOCTOSATETHHBIA U HECAMOCTOSATEITHHBIN

https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1na3zma
DnekTpuueckue mpruOOpbl U YCTPOMCTBA U UX BuGmiorexa LIOK
64 pakTH4YecKoe npumeHenue. [Ipasuna

TEXHUKUA OE€30MMaCHOCTH

https://m.edsoo.ru/ff0c86fc
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bubmuorexa [JOK

65 O0606mamuil ypok «IEeKTPOIHHAMUKA» 1 https://m.edsoo.ru/F0c88be
KonTtponpHas pabora o Teme

66 «Qnekrpocraruka. [TocTosHHBIH 1 bubmumoreka [IOK
NEKTPUYCCKHIA TOK. TOKH B pa3IMIHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiit ypok. KonTponbsHas padora 1o 1 bubnuorexa [JOK
Teme "DIeKTpoanHaMUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O6001a0mui ypok mo 1 bu6mmoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewma ypoka Bcero Kontpoarmpie  Mpaxrueckue u3y4eHusi o0pa3zoBaTeJbHBIC PeCypPChI
padoThbI padoTbI
[TocTostHHBIE MATHUTHI U UX
1 B3auMojierictBue. MaruutHoe noiie. Bekrop 1 bubnmoreka [JOK
MarHUTHOW MHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1noJje NPOBOJHUKA C TOKOM.
2 OnbIT DpcTena. B3:HMoieI710TBI/Ie 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas padota «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C
4 tokoM. Cunia Amnepa. JlabopaTtopHas pabota 1 1 bubnnoreka [JOK
«HccnenoBanue AeiCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM)
eHCTBUE MAarHUTHOTO TTOJIS Ha
5 fBI/I)KyHIYIOCSI 3apsoKeHHYIo yactuiy. Cuma 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenia
DOnexkTpoMarHuTHast UHAYKIus. [ToTok
5 BeKTOpa MarHUTHOM uHayKInu. JC 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN
nHaykuu Papanes
7 JlaGopatopHas pabota «MccnenoBanue 1 1 bubnuorexa [IOK
SIBIICHUS JIEKTPOMArHUTHOW WHTYKITHI https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIIWH.
8 SﬂléyzaMOI/IHﬂyKHI/II/I. DHeprus Mal‘HyI/II<”II“1HOFO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ca600
MOJIsI KATYIIKH C TOKOM. DIIEKTPOMarHUTHOE
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I10JIC

TexHuyeckue ycTponcTBa U UX MPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI, JICKTPOMArHUTHI,

o AJIEKTPOJIBUTATENb, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb

10 O6o06maromuii ypok «MarauTHoe moJe. bu6mmoreka [IOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82

1 KoHTtponbHas padorta 1o Teme «MarautHoe bubmuorexa [JOK
noJie. DJICKTPOMAarHUTHAS HH KIS https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXAHUYECKHE KOJICOAHHUS.

12 lMapmonnueckue konedanus. YpaBHeHUE bubnnorexa [HOK
rapMOHHYECKUX Koyebanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPTUu
JlabopaTtopHas pabota «MccnenoBanue

13 3aBUCHMOCTH TIEPHO/1a MAJIBIX KOJIeOaHU
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbnblit koHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHHOM
14 KOJ'I€6IE)1TGJ'ILHOM KOHType. AHaOrus Mexay Brbmiorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJICOaHUSIMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
15 3He1;)an B UJICAILHOM KOJ‘Ie6aTIe)J'IBHOM bubmorexa [JOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBnenue o 3aTyxarONMX KOJIeOaHUIX.

16 BrinykeHHBIE MEXaHUYECKUE KOJICOaHMSI. bubnmnorexa [JOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ffOcbb86
AJICKTPOMArHUTHBIC KOJICOAHUS

17 [lepemennsiii Tok. CHHYCOUJAIBHBIN bubnuorexa [IOK
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IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAMPSHKEHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IponsBoacTso, nepenava u

18 noTpeOJIeHUE IIEKTPHIECKON SHEPTUN
VYeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
19 BHCIprI/I‘leCKOFOPSBOHKa reHepgTopa bubmmorexa LIOK
- https://m.edsoo.ru/ff0cc324
NEPEMEHHOTO TOKA, TMHUHN dJIEKTporepenad
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucnonb3oBaHus
3IEKTPOIHEPTHH B IOBCEAHEBHON KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
21 pacupoctpanenus. [lepuon. Ckopocts bubnnoreka [JOK
pacIpoCTpaHCHHS U JJIHMHA BOJHBL https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOIOIBbHBIE BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTb. [1Ikana 3eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMTIBI PaAMOCBA3U U TEJIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarus
bu6mmoreka [IOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY https://m.eds0o.ru/ff0cc6fe
[IpsimonuHeitHOe pacipocTpaHeHUe CBETa B
26 OIFHoponHoﬁ cpeﬂpe. T(f)qe‘-lI—I:I)Hﬁ WCTOYHUK Bubmorexa IOK
https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxxeHnue cBera. 3aKOHbBI OTPAKEHUS
27 CBCF’)[EL ITocTpoenue 1/1306pa>1<e§1/11?1 B IUIOCKOM bubamorexa IOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
28 [Ipenomnenne ceeta. [lonHoe BHyTpeHHEE bubnuorexa [IOK
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oTpaxkeHue. IIpenenbHbIi yroil nojaHoro
BHYTPEHHEI0 OTPaXKEeHUs

https://m.edsoo.ru/ff0cd7f6

JlaboparopHnas pabota «3mepeHue

bubmuorexa [JOK

29 TIOKa3aTes IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3obpaxeHuii B TMH3E.
30 dopmyna TOHII)<OI71 JIUH3BI. slBeJ'II/I‘IeHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas padota «lccnegoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
JHucnepcus ceeta. Cil0)KHBIN cocTaB 0€10r0
32 ceera. l[er. JlabopaTopHas pabota
«Habmonenne nucnepcun cBeTay
Hurepdepennus ceera. J(udpakmus ceera. bubnnoreka [JOK
33 .
JudpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOpsI U yCTPOCTBa U
YCIIOBHS UX 0€3011acHOTO IPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM
36 MEX&HII;IIKI/I. %OCTyJ‘IaTI)I CHeIHATbHON TEOpUH bubmorexa IOK
https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnorexa [JOK
3ame/yieHre BpEMEHH U COKpAIlleHUE ATUHBI https://m.edsoo.ru/ffOcfa42
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 ‘IaCTI:/IHBI. CBSISI)y Macfm C DHEprueu n Bubmiorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
39 KonTpomabnas padora «Ontuka. OCHOBBI bubnnorexa [JOK
CHeIUATIbHON TEOPUH OTHOCUTEITLHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. SHeprus u bubnuorexa [IOK

UMITYJIEC (OTOHA

https://m.edsoo.ru/ffOcfel6
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OtkpeiTHE U HccaenoBanue Gorodddexra.

bubmuoreka [JOK

4 Omnsiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorpdexra. YpaBHeHHE
42 QﬁHmTegﬂa IIJIq:I(b(l)OTOB(l)(geKTa. «Kpachnas bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
43 JaBneaune cera. OnwiTel [1. H. JIeOenena. bu6mmoreka [IOK
XuUMHYECKOE JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4YeCKHne yCTPOMCTBA U IPAKTUIECKOE
44 npuMeHeHue: GporolsieMeHT, (poToaaTuuK,
COJIHEUHast OaTapesi, CBETOIUO
45 Pemenue 3aga4 mo reme «JIEMEHTBI bu6mmorexa [IOK
KBAHTOBOM OIITHKI) https://m.edso0.ru/ff0d0302
Mogenbs aroma TomcoHna. OnbITHI
46 Pesqu)opﬂa IO PACCESIHUIO Ol-YaCTHII. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[Imanerapnas mozxens aroma
bu6nmoreka [IOK
47 Hocrymatst bopa https://m.edsoo.ru/ff0dOafa
N3znyuyenue v norjonieHue PoToHOB NMpHU
48 nepey;ozle aToMma C OE—IOFO y(f)OBHH 3H€II;)FI/II/I bubmmoreia LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroii. Buasr criekTpos
BomHoBEIe cBOlicTBa yacTull. BoiHEI e
Bpoiins. KopryckynsipHO-BOIHOBOI bubnnorexka [JOK
49
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe
OTKpEITHE PATHOAKTHBHOCTH. ONBITEHI
50 Peser;(i)opzlz rlllo OTIPEJICTICHUIO COCTaBa bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3TyYCHUS
CgoiicTBa anb(a-, 6era-, raMmma-u3ITydeHus.
51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE

OpraHU3MBbI
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52

OTkppITHE IPOTOHA U HEWTpOHA. 30TOMBI.
Anbda-pacnian. IIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4ECHHE

bu6mmoreka [IOK
https://m.edso0.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. SnepHble
peaxun. SnepHbiii peakrop. [IpoGiemsl,
IIEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
AJEPHON SHEPTETUKH

bubmuorexa [JOK
https://m.edso0.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPbITHE
no3utpoHa. Meto el HaOIIOICHUS U
perucTpamnuu 3JeMEHTApHBIX YaCTHULL.
Kpyrusiii cton «®yHaaMeHTanbHbIe
B3anMoJieiicTBus. EnuHCcTBO usnueckoit
KapTUHBI MUPa»

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

55

Bupn 3Bé31H0r0 HeOa. Co3Be3nus, ApKue
3Bé3JII)I, IIJTAHETHBI, UX BUAUMOC IBUXXCHUC.
ConHeyHas cucteMa

56

57

58

59

Comane. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIa U 3BE3 ]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1BI II1aBHOMH MOCJIEI0BATEIHLHOCTH.
Bryrpennee ctpoenue 38€311. CoBpeMeHHBIC
MIPEJICTABJICHUS O TIPOUCXOXKICHUU H
sposronun CoJiHIA U 3BE3]

Mineynsiii [1yre — Hama ['anakTuxa.
[Tonoxenne n nBmxenne CosHua B
lNanmaktuke. ['anmakTuku. YEpHbIE ABIPHI B
A/1pax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.
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Meraranaktuka

60

61

Hepemennsie npo6ieMbl aCTPOHOMHH

KoHTtposbHast pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuii ypok. Pois pusuxu u
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COITMATLHON M DTUYCCKOM
cdepax AesITeTbHOCTU YelIOBEKa

63

64

65

66

O6o06maromuit ypok. Poib u mecro dpusuxu
Y ACTPOHOMUU B COBPEMEHHON HAYYHOU
KapTUHE MHpa

O6o6maromuii ypok. Ponb ¢puznyeckoii
TEOpHH B (HOPMUPOBAHHUHU TIPEACTABICHUN O
¢du3uveckoil KapTHHE MHUpa

O6o6maromuit ypok. Mecro pusudeckoit
KapTHHBI MUpPa B 00ILEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTaBIECHUI O
pupoe

PesepBHbIil ypok. MarHutHoe 1oie.
OeKTpOMarHUTHAs MHIYKLUS

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIIELNAJILHOM TEOPUU OTHOCHUTEIBHOCTH
Pesepnsiit ypok. KBantoBas ¢usnka.
DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usnka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. nox penakiueit [TapdhentseBoit

H.A., Akmonepnoe obmectBo «M3narenbetBo «lIpocBemnienne

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccuiickas anekTponHas mkosa https://resh.edu.ru/subject/28/



