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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro O0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOro
npeamera «®Pusznka» B oOpa3zoBareNbHbIX  opranuzauusax Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMd MEXIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAayYHbIMU YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pus3MKe BKIIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Kypca (u3WKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;
coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHU, N3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoil reorpadueit u actpoHoMueil. Mcnonb3oBaHHe W aKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUU ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue GuU3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢huzuku 1 ypoBHS CpeiHero o01ero o0pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanoyaraeT MUCIONb30BaHUE TYMaHUTapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

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

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIOJIL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHUs
SBISIOTCS  (u3nMUeckue Teopuu ((hopMHUpOBaHHE MPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznueckoil Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJISI ONMMCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly YKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUYECKUX NPAKTUYEeCKUX palboT. BeijencHue B yka3aHHOM IepeyHe J1adopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIEeHUs KabuneTa ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMH IPOBOIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHuE yIenseTcsl peleHUI0 pacu€THBRIX U KadyecTBEHHBIX 3a1ad. Ilpu aTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KauecTBEHHBIX 3334 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOEe 000pyAOBaHHEe (OPMHUPYETCS B COOTBETCTBUU C TIPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpamMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIIUPHYUECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHU.

JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

(dbopMupOBaHHE HMHTEpeca W CTPEMJIEHHMsS] OOYYalOIIMXCS K HAayYHOMY HU3YYEHHIO MPHUPOJBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE NPEACTaBICHUI 0 HAYYHOM METOJIE MO3HaHUS U (JOPMUPOBAHHE HCCIEI0BATEIHCKOIO
OTHOILEHUSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysbTaTa U3yueHUs OCHOB CTPOCHHS MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMmupoBaHUE yMEHUI OOBSCHATH SBJICHUS C WCIONB30BaHUEM (H3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopmMHpoBaHUE TMpeNCTaBICHUH O poiu (PU3MKH AN Pa3BUTHs JPYTrMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTmxkeHne 3TUX Iieneld oOecreyrBaeTCsl pelleHHeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



npruoOpeTeHne CUCTeMbl 3HaHUKH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJSIpHYI0 (U3HUKY, JJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

dbopMupoBaHHEe YMEHHIl NPUMEHATh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHs] (U3NYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB pEIICHUs PA3TUYHBIX 337a4 C sIBHO 33JaHHON (PU3MUECKOi MO/eNbIo, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIILHOE CO3/IaHMe (PU3MUECKONW MOJENH, aJCKBATHON YCIOBUSIM
3a]a4u;

NMOHMMaHWe (U3NYECKUX OCHOB W TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOTO IUIAHUPOBAHUA W TPOBEACHUS  (PU3HMUECKHX
SKCIIEPUMEHTOB, aHaJlW3a M HWHTEpIpeTanuu WH(OpMalnuu, ONpeAeNeHuss JA0CTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCIOBHHM Il pa3BUTHS YMEHHIl TNPOEKTHO-HUCCIIENOBATENIbCKONH, TBOPYECKON
JESTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YpOBEHB) Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno (Gu3nke nepedeHsb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BBIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaOLTUXCS.

COIEPKAHUE OBYYEHUSA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 TIO3HAHMS

O®usuka — Hayka o mpupoje. HaydHble MeTOABI MO3HAHUS OKpYKarolero mupa. Poinb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usnueckux siBjaeHuil U npoiueccoB. Hayunbsle runores3sl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPIMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOHN AESITEIbHOCTH JIIOIEH.

Llemoncmpayuu

AHazorosble U IU(PPOBbIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTUUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYeCKoro nBwxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemerienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MAaTEpPUATIbHON TOUKHA OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

KpuBonuHeiiHoe nABW)KEeHHE. JIBH)KEHHME MaTEepUaJbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW TI0 MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas cKopocTb. Ilepuon wu
yacToTra obpaienus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHuueckue yCTpoilcTBa W MNPAKTUYECKOE NPUMEHEHHUE: CIUJOMETp, JBUKEHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBHKCHHUS.

[TpeoOpa3zoBanre ABMXKEHUN € UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTo Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, I[POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHBIE IPOMEKYTKM BpPEMEHHM IIPH PABHOYCKOPEHHOM JBHKEHHUH C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO FTOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anies. Ilepsoiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepno3unmu cuil. Btopoit 3akon HerooTona st
MartepuanbHOU Touku. Tperuii 3akoH HproTOHA [U1s1 MaTepuanbHbIX TOYEK.

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

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

Tpenune. Buabl TpeHust (mokosi, ckoyibxenus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUS U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUM TE€Na B KUIAKOCTU WM rase.

[ToctynarensHO€E U BpallaTeiabHOE ABMKEHHUE a0COIMIOTHO TBEPIOTO TeNa.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpPOHCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIUIHUKY, JABUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(QOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U AJCHHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUE€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

HNmnynsc MaTepraibHOM TOYKHU (Teda), CUCTEMBl MaTepUaAIbHBIX ToYeK. IMITynbc CUIbI U
M3MEHEHUE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE NBUKEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPIHH.

[TorenuuanpHas sueprus. [loTeHnnanpHas SHepTUs yIpyro aeGopMupoOBaHHON MPYKUHBL.
[ToreHunanbHas 3HepPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBle M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.



Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUuecKkre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPY>KUHHBII
MHACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexoxa moTeHIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJMWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
MIpUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.
Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe gBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJCHCTBUS UYACTHIL
BelecTBa. Mojenu CTpOEHUsS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogenp uneansHoro rasa. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KMHETUYECKON TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lansToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME OUCKPETHOE CTPOCHHME BeIlIecTBa, (ororpaguu  MoJeKys
OpPTraHUYECKUX COETMHEHUI.

OnbIThl 1O AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY NABJICHUS Fa3a HA CTEHKHU COCya.

OnBIThL, WJUTIOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHssi 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBI U
criocoObI e€ m3MmeHeHus. KonudecTBo TerioTsl U pabota. BHYTpeHHsIsI 2HEpTusi 0JHOATOMHOTO
UJIealIbHOTO Ta3a. Buasl Temionepenadn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACIbHAs
TEIIOEMKOCTH BelecTBa. KomdecTBO TENMIOTHI MPU TEIIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas naTepnperamus paboThI rasza.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoLeccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL AeHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
TerIoBbIX MamunHax. Koadduiment noneznoro aeicTBus terioBoi MmamuHbl. [{ukn Kapao u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.



TexHuueckue ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpPU COBEPLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMneparyphbl) Tejia npu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3ayXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeuyecmea. Dazoswvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne wu  kureHue. AOCOMOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachblmeHHblil nmap. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTAIIIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuayibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTUU IIOJIYYEHHS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenne npyu mnoHMKEHHOM JIaBJICHUH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

Habuntonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLECTBA.

JleMoHCcTpanust KpUCTalIoB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

M3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzanust Ten. OJEeKTpUyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosd. [lpuHmmn cyneprnozunun
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratueckoro mousd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAILHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBrue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHYeCcKast 3alluTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM IIOJIE.



3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAW ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGota snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNeKTpOoABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3aMplkaHueE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpruuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
JUCCOIUAIUS. DIEKTPOJIU3.

DNIeKTpUUYECKHl TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBINA pa3psaa. MoaHusl.
IIna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, JJIEKTPOHArpeBaTelIbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TNOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHHue IIEKTPOABMKYIIEH cHilbl. KOpOTKOe 3amMblKaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABMIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHUBIICHUS.

Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

Uzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBIsieTCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (akT, runores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.



Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HMX MPOCKIIUU Ha OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEIIO00OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C MCIIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYSHHUSI COBPEMEHHBIX MAaTepUalioB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAZHUMHAA UHOYKUUS

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop maruutHOM MHAyKUMU. [IpyuHIMN Cyniepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHuTHOM
uHaykuy. KapTtuna muHui MarHUTHOM MHIYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa NMHMA MHAYKIMM MarHUTHOTO IOJIs
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MoAynbp M HampaBiieHHE. J[BUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJIHOM MarHuTHOM moJje. Pa6ora cumnsl JlopeHiia.

SIBneHne »nekTpoMarHuTHOM WHAYKIMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIEeKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH dJIEKTpOMarHuTHoM uuaykiuu dapayes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJABMKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.



3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUU.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

Konebartenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IlpyKUHHBI MasSTHUK.
MareMaTuyeckuii MasTHHK. YpaBHCHHE TapMOHHMYECKUX Koyiebanuii. [IpeBpamienune sHepruu
[IPU TAPMOHUYECKHIX KOJICOaHUSX.

Konebartenbubiit  kOoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHbIE KOJEOAHUS B HJICATHHOM
KOoeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYSCKUMU U DJIEKTPOMATrHUTHBIMU
konebanusiMu. @opmyna TomcoHna. 3akOH COXpaHEHUSI SHEPTrUU B UICAIBHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHUYECKUE KoieOaHusl.
Pe3onaHnc. BeiHYXI€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHNS.

[lepemenHnbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KympTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HaOGnronenue 3aryxarommx KojaeOaHuii.

HccnenoBanune CBOMCTB BEIHYKEHHBIX KOJICOaHUH.

Habmtonenue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onaHc mpu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJICHCATOpA.

Mopenb TUHUY AIIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOa MaJbIX KOJeOaHUi Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOpPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHble 60 IHbL

MexaHudeckue BOJHBI, yCIOBUs pacnpoctpanenus. [lepuoa. CkopocTs pacrpocTpaHEeHUs.
U januHa BonHBL [lomepeunple W mponaonbHble BONHBL WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3IyYEHUS JJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHnrauus BektopoB E, B, V B snexrpomaruutHoi BoiHe. CBOWCTBA 3JE€KTPOMArHUTHBIX



BOJIH: OTpa)XeHHe, MpelloMIIeHue, moispusanus, audpakius, uaTepdepennus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHuvyeckue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBasi JIMarHOCTHMKAa B TEXHUKE W MEIULMHE, Pajap, PajaUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak UCTOUHUK 3BYKa.

Habmonenne otpaxkxeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJIH:  OTPa)X€HUE, IPEIOMIICHUE,
noJisipu3anus, Tudpaknus, HHTepEPCHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonnHeliHOe pacipOCTpaHEHUE CBETa B OJAHOPOIAHOMN cperie.
JIyud cBera. ToueuHBIM UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CioxkHbli cocTaB 6enoro cera. L[ser.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi Chiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. WHrepdepenius cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCUMYMOB TpH MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHKPOCKOI, TENeCKOMN, BOJIOKOHHAS ONTHKA, AU(pakinoOHHAs
peméTKa, OIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWE U TpeloMieHue cBeTa. Onruuyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.



[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmioienue nosisipuszanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3mepenne noka3aresns NpeioMIICHUs CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.
Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJYJSI CKOPOCTM CBETa B BaKyyMe, IPHUHLHII
OTHOCHUTEJIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrUs IOKOSL.
Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna I[lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOU. DHEPrUsl U UMIYIIHC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypasuenune DitHmreitna 1 porodpdexra. «KpacHas rpanuna» porodddexra.
JlaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpPaKTHUECKOE MpUMEeHeHHe: (oTosnaemeHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DotodddeKT Ha YCTAaHOBKE ¢ IIMHKOBOH TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
Mozienb atoMa. ITocrynarsl bopa. 3nydenue u nornomienue (GOTOHOB IpU HEPEXoJie aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp ypOBHEH SHEpruu aroma
BOJIOpOJA.
BonnoBsle cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHUE.
TexHuueckue ycTpoICTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbI aHalIu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Ornpenenenne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmonenue nuHeiiuaToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHUSI  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakKTUBHOTO U3JIyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.



Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprusi CBSA3M HYKJIOHOB B sijipe. SnepHbie cuibl. JledekT Macch spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii peaktop. Tepmosnepusiii cuHte3. [Ipobimembl W MEPCIEKTUBBI  SACPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHHUYEeCKHEe yCTPONCTBA U IPAKTHYECKOE NPUMEHEHHE: ITO03UMETpP, KaMmepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoOB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oranbl  pa3BuTud  acTpoHoMuHu. llpukilagHOoe ¥ MHPOBO33PEHUECKOE 3HAYEHHUE
aACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE31bl, IUIAHETHI, X BUIAUMOE JABHKEHHE.

ConneuHas cucrema.

Connue. Conneunas aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJIEN0BAaTEIIbHOCTH. 3aBHCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajlakTuK. PanuoranakTuky u kBazapel. YEpHbIE IBIPHI B siipaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYEHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nomnymapus 1 sipKue 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro [lytu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npeCcTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

Me:xnpeamerHblie CBA3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcsl ¢ Y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTUKH, OHMOJIOTHWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (akT, runores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.



Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMH HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKITHIA,
IPU3HAKY OJ00MS TPEYTOJIbHUKOB, ONPEIEICHUE oAU INIOCKUX GUryp U o0bEMa Tel.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM NHpUpoze, KojeOaTenbHBbIC IBIKEHUS B
JKUBOM NPHUPOJE, ONTUYECKUE SIBICHUS B JKMBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpPHUCTaJULIM4YeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MIIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPACECHUN.

Texnonozcusn: MTMHUM DJIEKTPOIIEpENady, TE€HEPATOP INEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro npeamera «®dusuka» Ha ypoBHE cpefHero oOmiero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTE/IbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «DuU3MKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU OO0yYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JE€MOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABICHUN B 00pa3oBaTeIbHON OpraHU3alyy;

YMEHHME B3aWMOJIEWCTBOBAaTh C COIMAJBHBIMM HWHCTUTYTaMM B COOTBETCTBUU C HX
(GYHKLIMSAMU ¥ Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paXAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSAM POCCHMCKHUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CHOCOOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAy4HOT'O TBOPYECTBA, MPUCYILIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:



UHTEpEeC K pa3muuHbiM chepaM MmpoPecCHOHANBHONU ACSITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh DIKOJIOTUYECKOW KYIbTYPBI, OCO3HAHHME TIJIOOAIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
1eNnel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKON HANpaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOU JIeATENbHOCTH, TOTOBHOCTh B MpPOIECCe M3YUYECHUS (DU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIBHOCTh HHINBU YA IbHO U B TPYIIIIC.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1ornyeckue neiicTBus:

CaMOCTOSITENIbHO (OPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIATh LENH NeSTeIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHaTbHbIX
U HEMaTepUaAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSTETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIeM.
ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNIbHOCTH B 00JacTH
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJIOB PEILIEHUS 3a/1ad
(bu3nUecKoro conepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METOI0B MO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAlUH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4YHCIE MpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISAITh MPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyallM3UpOBATh 3ajady, BbIABUTATh
TUNoTe3y €€ pelleHHs, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKJIECHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TIOJYyYEHHBbIE B XOJ€ pELIeHHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMEThb EPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 0071aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;



BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb POOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.
Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMH MNOJYy4YeHUs MH(OpManK (HU3NYECKOTO COJAEpPKAHUSA U3 UCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENbHO OCYLIECTBJISTh IIOMCK, aHAJINW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalnio HHPOPMALMU pa3IMUHbIX BUJIOB U ()OPM MPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJIBb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KaHUS B pasiMYHbIX (opmarax ¢ y4EToM
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayIAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IPECTaBICHUS U BU3yalIU3alHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOI0 TOYKY 3PEHMSI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCHOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAaTH U KOOPAWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUYECKOE TIOBEJEHHUE B pPa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUE€THBIX M KauyeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUKA B 00NACTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HABBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mporecce OCTHXKEHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero oOpa3oBaHusi y oOydaroIIMXCsl COBEPILIEHCTBYETCSI SYMOLMOHAIbHBIN
MHTEJUICKT, MPEAINOoaralouuii copMHUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPaBJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOIMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMH3M, HHULIMATUBHOCTh, YMEHUE AEUCTBOBATh NCXOS U3 CBOUX BO3MOYKHOCTEN;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 IIPU OCYIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha IpUMEpPax posib U MecTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKON
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepILHalbHas cucTeMa OTc4éra, abCONMIOTHO TBEPIOE TENO, WIACATbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBUKEHHE, CBOOOJHOE MaJEeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHne, KOHACH CAIMs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBINICHUE JAaBJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B H30IpOLEccax, IEKTPU3ALHUs Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIONB3Ys (PU3NYECKUE BEJIWYMHBI: KOOPIUHATA,
IyTh, MEPEMEIIECHHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIAa, UMITYJIbC Tela, KHHETHYeCKast
DHEprus, MOTEHIMaJbHAs HSHEPrHs, MeXaHudeckas paboTa, MeXaHW4ecKas MOIIHOCTb; MNpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod()PUIMEHT MOJe3HOro AEUCTBUS TEIMJIOBOIO



JBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UUECKHI CMBICI UCIIOJIb3yEMbIX BETUYHH,
uX O00O03HAYeHHWS U EAUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C IPYTUMU BEIIUYUHAM;

ONUCHIBaTh M3YYEHHBIEC SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M JJIEKTPUUECKHUE SBIICHHS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HaIpsOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh NOTEHIHUAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBATh (PU3UYCCKUH CMBICT HCIONIB3YEMbIX BEIWYUH, MX OOO3HAUYCHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS WMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpPEAHEH KHHETHUYECKOM SHEPruH TEIIOBOIO JBHUXKECHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUUYCCKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHUU, Tpu ITOM  (POpMyIupoBaTh
npobnemy/3agady M THUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (DHU3MYECKHX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIICHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEIWYMH B BUIE TaOIHUI] U TpadUKOB, JEIaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHuUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, MCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJI€IIb, BBIJIETATh (PU3UUECKHE BETUYMHBI M (HOPMYJbI, HEOOXOAMMBIE mJisi €€ peIIeHUs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKO BETMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMN U TPEICTaBICHUS y4eOHOU U
HAy4YHO-TIOMYJSIPHOW HWHGPOPMAIMK, TOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyto HH(pOpMAIIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH Mpu 00paIlleHn ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHUS HOPM HKOJIOTHYECKOTO TTOBEJCHHS B OKpY’KalolIei cpee;

paboTaTh B TPYIIE C BHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TpyNNbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH W IUJIAaHUPOBATh JESATENbHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



K koniy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B MPaKTHUYECKOM
JeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENel: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O SI7[pa MPH pelieHrnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SBICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, JACWCTBHE MAarHUTHOTO IOJIE Ha MPOBOJHMK C TOKOM U JIBIXKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Ia, €CTECTBEHHAs! U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPHUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaANpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIICHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cwia Awmmepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOr0 M MArHUTHOTO MOJeH, Mepuoj U YacToTa KojeOaHul B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cujla JMH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, IMEpPUOJ MoJypacmazna, SHEpPIrHsl CBSI3M aTOMHBIX Sep, NPU ONHUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, MX OO0O3HAUYEHUS U
€AMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3NUECKON BETMUNHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3aKkoH OMa, 3aKOHbBI IOCIIEAOBAaTENbHOIO UM MapaJlIebHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
NOPSMOJIMHEHHOTO PAacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe OMHmITEeHHa Ui (oTod(d(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YHcla, MOCTyJaTsl bopa, 3aKOH pajMoOaKTUBHOIO pacnajaa, MpH 3TOM pa3inydaTrh
CJIOBECHYIO0 (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE W YCIOBHs (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTIpeNieNIATh HANpaBJICHUE BEKTOpa MHAYKIIMW MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M ONHCHIBATh N300pa’keHHe, CO3/IaBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GOpPMYIHPOBATh
npobnemMy/3ajady W THUINOTE3y Y4eOHOro OSKCHEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOIBI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;



uccjaca10BaTh 3aBUCUMOCTHU (l)I/ISI/I‘-IeCKI/IX BCJIMYUH C UCIIOJIb30BAHHUEM ITPAMBIX H3MepeHHﬁ:
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATh PE3yIbTATHl MOITYYEHHOH 3aBHCHMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEIOBAHHS;

cobmofaTh IpaBuia O€30MacHOro TpyJda HpU INPOBEAECHHM HCCIEIOBAaHUNM B paMKax
y4eOHOrO SKCHEPHUMEHTa, Yy4eOHO-MCCIENOBATEIbCKOH W MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIE 3aJadyd C SBHO 33/JaHHOM (DU3MYEecCKOW MOAENbI0, HCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTBI " OICHHUBATDH PCAJIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHUA (1)H3H‘I€CKOI>1 BCJIMYHHBI,

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTMUYECKH HETPOTHBOPEUUBYIO IIETIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCITIONIb30BaTh MPU  PEUIGHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUHM JUIA TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEACTAaBICHHUS y4yeOHOH u
HAYYHO-TIONYJISIPHOM WH(OpManuy, NOJTYYEHHOH W3 pa3IMUHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3MPOBATH NOTY4aeMyI0 HHPOPMAIIHIO;

OOBSACHATH NPUHIMIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indyarh
YCIIOBHA UX 0€30I1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIaJa POCCUICKHX W 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAaHUS 10 (U3UKE B TIOBCETHEBHOW JKU3HU IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 30POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOT0 TIOBEICHNS B OKPYKaIOIIEH cpeae;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIaHUPOBATh padoTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHMWBATHL BKJIaJA KaXIOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne i/ P Kourpoubnubie IIpakrnuyeckue (upp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITO3HAHMUSI
bubnnoreka IIOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBbI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie cOCTOsSIHUS BemecTBa. Ma3oBbie 5 bu6nuoreka [IOK
' HEePEXOIbI https://m.edso0.ru/7f41bf72
Hroro no paszneny 24

Paznen 4. JIEKTPOJAUHAMUKA



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

41 Onexrpocramica 10 L paimetsonienr
42 [TocTostHHBIN 3neKTpUYeCKUid TOK. TOKHU B 12 1 1 bubnmoreka [JOK
pPa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PeszepBHOE Bpems 2 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4

11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE

No 11/ HanmeHoBaHMe pa3jeioB U TeM Kourpoabmsie Tpakrusecie (uugposbIe)

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest

Paznen 1. JIEKTPOAUHAMUKA

11 MarnuTtHOe nojue. I1eKTPOMAarHuTHAs 11 1 3 bubnunoreka [JOK
WHIYKIUSA https://m.edsoo.ru/7f41c97c

Hroro no pazneny 11

Pa3pnen 2. KOJIEBAHUSA U BOJIHbBI

51 MexaHn4eCKHe U JIEKTPOMArHuTHbBIE 9 1 bubnuotexa [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c

2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI ) 1 Eggjﬁ;fi;gﬁﬁ £41097c

bubnnorexa [JOK
23 Onrika 10 3 https://m.edsogru/7f410970
Hroro no pazaeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcCHOBBI crielIUaNIbHOM TEOPUH

4

1

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c



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

OTHOCHUTCIBHOCTHU

Hroro no pazueny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1
UEMEHTHI KBARTOROH ONITHKII ° https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 4
CTpoee atoma https://m.eds00.ru/7f41c97c
bubmuoreka [JOK
4.3 AATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngjﬁ;f;igrouﬁ £41c07¢
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

bubnunoreka [JOK

61 Oboburaromee nosropetiite 4 https://m.edsogru/7f41097c
Hroro no pazneny 4

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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I'OCYJAPCTBEHHOE BIOJ)KETHOE OBIIIEOBPA30OBATEJIBHOE YYPEKJIEHUE
“BE3BIMEHCKASI IIIKOJIA
HOBOA3OBCKOI'O MYHUIIUIIAJIBHOI'O OKPYT'A»
JTOHEIIKON HAPOJHOM PECITYBJINKHA

PACCMOTPEHO COrNACOBAHO YTBEPXAEHO

Ha 3acegaHum MO 3amecTutenb gupeKkTopa anpekTop BOY "be3bimeHcKas

F6OY "be3bimeHCKan WKona no YBP wKona Hosoasosckoro M.O."

Hosoasosckoro M.O." BacuneHko M.A. PorosuH B.H.
OkcumHa H.A. Mpukasz Ne__ ot “_ _.08.2024”

Mpotokon Nel

oT“___ .08.2024"

KAJIEHIAPHO- TEMATUYECKOE IVIAHUPOBAHHUE
(MOYPOYHOE)

1mo (pu3uKu

st 10- 11 xmaccos
(6a30BBII YpOBEHB)

Pabouyto mporpammy cocraBuia:

Bacunenko M.A. yuutens pu3uku

2024-2025 yuebHblii rox



MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHsS Ha YpOBHE CpeaHero o0miero oopa3oBanus pa3padboTaHa Ha OCHOBE MOJOXKEHUN U TPeOOBaHHIMA
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTenbHOM mporpaMmsbl, ipeactabiieHHbIX B DI'OC COO, a takxe ¢ yu€tom deaepaibHONU paboueit
IporpaMMbl BOCIIUTAHMS M KOHIEMIMU MpernojaBaHus ydeOHoro mpenmera «Pusmka» B 00pazoBaTelbHBIX OpraHu3anusx Poccuiickoit
Ddenepanun, peaau3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

Copnepxanue mporpamMMmbl 1o (pu3Mke HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI Mupa oOywarommxcs 10-11
KJacCOB IpHU 00yd4eHHMH uX (Qu3uKke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonaxoxaa. I[Iporpamma mno ¢usuke
cootBercTBYyeT TpeboBanusiMm @I'OC COO K mIaHUPyEeMbIM JINYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM pe3ylibTaTaM 00y4eHUs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTb pEaIM3allud MEXIPEIMETHBIX CBs3ell (PU3MKM € €CTeCTBEHHO-HAy4YHbIMH Yy4eOHbIMM mpeameramu. B Helt
OIPEEIAIOTC OCHOBHBIE LIENM M3y4eHUs (U3UKM Ha YPOBHE CpEJHEro o0Iero oOpa3oBaHMsl, IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca
(U3UKU: JINYHOCTHBIE, METAIIPEIMETHBIE, IPeAMETHBIE (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTaHUPYEMBbIE Pe3yJIbTaThl OCBOSHMS Kypca (U3UKH Ha 6a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIEC PE3YNIbTaThl 10 T01aM 00Y4YEHUS;
coJiep;kaHue yuebHoro npeamera «Ousuka» no rogam 00y4eHus..

dwu3mKa Kak Hayka 0 HanOosee OOIMX 3aKOHAX MPHUPOJIBI, BHICTYMAs B KaueCTBE y4eOHOTO MpeMEeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH
BKJIaJl B CUCTeMY 3HaHUH 00 okpykatomeM mupe. LIkonbHbIM Kypc QU3MKM — cHUCTEMOOOPA3yIOUIMHA A €CTECTBEHHO-HAYYHbBIX y4eOHBIX
NPEMETOB, IMOCKOJBbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB W SIBJICHUH, HM3y4aeMbIX XHUMHUEH, Ouonoruel, Qusmueckoin
reorpagueii u acrtpoHomueil. Mcmosnp3oBaHWe M AKTUBHOE NPUMEHEHHE (HU3MYECKUX 3HAHUI oOmpeAessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUN B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, IIOJyYEHUSI HOBBIX MaTepUAJIOB C 3a/laHHbIMU CBOWCTBaMU
u Jpyrux. V3ydenue (U3MKHM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYyYHOM KapTUHBI MHpa OOydaroluxcs, B
(dbopMupOBaHNE YMEHUN IPUMEHSTh HAyUHbIM METO/1 TO3HAHUS NPY BHIIOIHEHUH UMHU YYEOHBIX UCCIEeI0BaHUI.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB Jara uzydyenus DJIeKTPOHHBIE
NNAH ®AKT HdpoBLIe
Nem/n Tema ypoka Konrpoas IIpakruy uugp
Bcero Hble ecKme o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnuorexa [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo Gusuku B hopMupoBaHUM
2 COBPEMEHHOM i)a HO K(g I’;I/IHIi MHpa 1 bubmorexa HOK
P o P pa, https://m.edso0.ru/ff0c33e6
B MIPAKTUUECKON JEATEILHOCTH JIFOIeH
MexaHuueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpAMONMHENHOE 1 bu6nuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnunoreka [JOK
¢BOOOIHOTO MAIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bubnnoreka [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENHLHOCTH [ amuies.
8 HNuepuuanbHble CUCTEMBI OTCUETA 1 bubmorexa HOK
i ' https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cwia. [TpuHIumn 1 bubmmoreka [JOK



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

cynepnosuiuu cuil. Bropoit 3akox
HproTtoHa s MaTepranbHON TOUKH

https://m.edsoo.ru/ffOc3be8

Tperunii 3akoH HproToHA 111

bu6mmoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsokecTd. IlepBast kocMuyeckas Bubmaorexa ITOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bu6mmoreka [IOK
12 Cuna octH. 3akoH I'yka. Bec Tena
yupyr K https://m.edsoo.ru/ffOc3el18
Cuna tpenust. Koaddbumuent tpenus.
13 Cuna cgn OTI/IBJ'ICI-(IbI/Iq})I pu BI/I)P;(CHI/II/I bubnmorexa LOK
p P https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIN rase
[TocTynarenbHOe U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
MowmenT cubl. 11nedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUs TBEPJIOTO Tena
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckas sHeprust MarepuaabHON bubnnoreka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEpruu
[ToreHmanpHas 3HEPTHUsL.

ITorenmmanbHast YHEPTHUSI 0
1ePTITE YIIPYT Bu6morexa [JOK
17 ne(OpMUPOBAHHON MPYKUHBI.

[TorenunanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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18

19

20

IloTenumanbHBIC M HEIIOTCHIIMAIBHEIC
cuibl. CBSI3b pa6OTI)I HEMMOTCHIIMAJIBHBIX
CHJI C I3MEHEHHEM MEXaHHYSCKOM
OHCPIrun CUCTEMEI TEII. 3aKoH
COXpPAaHCHHUA MeXaHHYeCKOM OHCPIrun

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOI SHepruu Tena Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»

KonTtponpsHas pabora o Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPaHEHHUS B MCXAHHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTep JBUKECHHS U B3aUMOJEHCTBUSA
YyacTHUIl BeuecTBa. Mosienu CTpoeHUsI
ra3oB, )KUJAKOCTEW U TBEPABIX TEI
Macca monexyi. KonnuectBo
BeniecTsa. [locrossHHas ABoraapo
Tennosoe paBHOBecue. TeMmieparypa u
e€ usmepenue. llkana remneparyp
Ilenbcus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHUHETUYECKOM SHEPIUr

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

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



https://m.edsoo.ru/ff0c478c
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JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopatopHas pabota «MccnenoBanue
28 3aBUCUMOCTH MEXIy ITapaMeTpaMmu
COCTOSIHUS Pa3peKEHHOI0 razay
29 W3ompouieccel B naeabHOM ra3e U ux bubmumorexa [IOK
rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3menenust. Konnuecto bubnuorexa [JOK
TEIUIOTHI U pabota. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEprus 0IHOATOMHOTO UJEAJILHOI'O
rasa
bu6mmoreka [IOK
31 Buytet Tenonepe ay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabaTHbIN mpoiecce
33 [IepBrlii 3aKOH TEPMOJMHAMHUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubnuoreka [IOK
Bropoii 3ak0H TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/ TenmoBoit bu6mmorexa [IOK
MaIlI1HbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/I
37 DKooruyeckue mpoodaemMbl

TCIINIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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

38 O6o6maromuii ypok «MonekysipHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora o Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

YUP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooOpa3oBaHre U KOHICHCAITUSA. bubnnoreka [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOCOIOTHAS U OTHOCUTEJIbHAS bubnmoreka [JOK
BIIQXKHOCTh BO31yxa. HacklleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u

42 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB bubnuorexa [JOK
KpUCTAILIOB. JKHIKME KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbBIC MaTEepPHAITBI
[InaBnenue u KpucTaUIM3aAIKUA.

43 VenpHas TEII0Ta IJIaBICHUS bubmorexa HOK

A ' https://m.edso0.ru/ff0c6708
CyO6numarus
bu6mmoreka [JOK

44
YpaBHEHHE TEMII0BOro bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. INeKTPUIECKUN

45 3apsa. JIBa BUIa SIIEKTPUIECKHIX bubmorexa HOK

PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsioB
[TpoBOAHUKY, TUINEKTPUKH U
46 n(fn ﬂOBO HI/?KI/I 3aK(I:H COXpaHEHUS bubmorexa HOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsioB. 3aK0H
47 Kynona. ToueuyHslit 2ieKTpruuecKuit bubmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
48 Hanpsixk€HHOCTB 2JIEKTPUYECKOTO MO, bubmuotexa [JOK



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

[IpuHnun cynepno3unun
AJIEKTPUYECKUX TojeH. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

50

51

52

53

Pabota cui 21eKTpoCTaTHYECKOTO MOJISL.

ITorenmnman. Pa3HocTh MOTEHIINAJIOB
[IpoBOHUKY U TUAJECKTPUKU B
3JIEKTPOCTATUYECKOM IIOJIE.
JvanekTpudeckass TpOHUIAEMOCTD

OnektpoéMkocTb. Konnencarop

DIEKTPOEMKOCTb IIIOCKOTO
KOHJIeHCAaTOpa. DHEPIuUsi 3apsHKEHHOTO
KOHJICHCATopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

bu6mmoreka [IOK
https://m.edso00.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
ammapara, CTpyHHOIro IIpUHTepa.
DneKTpocTaTUIECKast 3allnTa.
3a3eMyIeHHE 3JEKTPONpUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon OMa jist
y4dacTka 1enu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIAHHOTO COSANHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



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
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC nctouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/Iﬂ MCTAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

60

61

62

63

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
npUMecHas IpoBouMocTh. CBOHCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE
npudopbI

DJEeKTpUYECKUi TOK B pacTBOpax M
pacIuiaBax 3JeKTPOJIUTOB.
DNEeKTpOTUTHYECKAs TUCCOIHALINS.
DnexTponau3

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSITCIIbHBIN U
HECaMOCTOSITENIbHBIN pa3psa. MomHus.
IIma3zma

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpuueckue mprudopsl U yCTpoiicTBa
U UX [IPaKTUYECKOEe IPUMEHEHHE.
[IpaBuna TexHUKH 6E30MACHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas pabora o Teme
«Qnekrpocraruka. [locTtosHHbBIN

66 ANEKTPUUECKUN TOK. TOKH B pa3iIMuHbIX 1 1 bubnmoreka [JOK
cpenax» /Beepoccuiickas nmpoBepodHas https://m.edsoo.ru/ff0c8a8a
paboTa 1mpu IpOBEICHUH Ha OyMaKHOM
HOCUTEJIe

67 Peseprublii ypok. KoHTponbHas padoTta 1 1 bubnuoreka [IOK
o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600mIaromumii ypok bubnnoreka [JOK

68 1
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 4 4

[MPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB Jdara nzyyeHus DJIeKTPOHHBIE
Ne Tema ypoka KonTpoas IpakTu NNAH OAKT uudposbie
n/m Bcero  HblIe yeckue o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypcbl
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMOJIcicTBUE. MarHUTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHO€E 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTena. 1 bubmmoreka [JOK
BzaumopeiictBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtophast pabora «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TOJISI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubmuorteka [IOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopeniia
DnekTpoMarHuTHast UHAYKIus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuu. DJ(C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU



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

nHaykuuu Papanes

10

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa U ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHhlI,
3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHILI,
WHIYKIIMOHHAs ME€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarsauTtHoOe 1oue.
OJEeKTPOMarHUTHAs UHIYKLUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosneOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpateHue sHeprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPCE.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTETbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojicbanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJieOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoactso,
nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHUI
3JeKTponeperay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B OBCEHEBHOM
JKHU3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnnyeckue BOJHBI, YCIOBHS
pactpoctpanenus. [lepuon. Ckopoctb

bubnunoreka LIOK

21
pacnpoCcTpaHEHHUS U JJIMHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoicTBa U ckopocTh. [Ikana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencT
cBs3u. Paguonoxarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBI;Ta B OJTHOPO HIZ)IZ cpe ZpToqequﬁ bubmmorexa [JOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenne nzo0paxkeHuii B bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Tpenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuoteka [IOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
MoKa3arelis NPeJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3obpaxkeHuit B bubnuotexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTtopHnas pabota

31 «HccnenoBanue CBOMCTB
U300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CloXHBIN COCTaB

39 6enoro cBera. L[Bet. JJaboparopras
paborta «Habmoaenne nucrnepcuu
CBETa»

33 Untepdepennus creta. dudpaxius bubmmoreka [JOK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK

34
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue MpuOOPHI U yCTPOCTBA U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIaCCUYEeCKOM MexaHuKHU. [locTymarsl bubnmnoreka [HOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqIeHne BpeMEeHH U COKpaIleHUue bubnmorexa [IOK

p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYJIbC PEISTHBUCTCKOM
38 yactulbl. CBA3b MAcChl C DHEPTUEH U bubmorexa HOK
' p https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS TOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIELIHAIBHON TEOPUU buGnnorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
40 ®oronsl. Dopmyna [1nanka. Sneprus bub6nuorexa [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

U UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel
6

OTKpBITHE U HCCIEN0BAaHNE

bu6nmoreka [IOK
41 . A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTodhdexra. YpaBHeHue
42 BﬁHmTeI(‘?ll)Ha nqi){(b(bomacb;ema bubmorexa LOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosddexra
Hasnenue cera. OnwiThl I1. H.
43 JleOeneBa. XuMUYECKOE JIefiCTBUE buGnuorexa [IOK
FIeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTBa U
MIPaKTUYECKOE TPUMEHEHHE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHast ObaTapesi, CBETOIUO/
45 Pemenne 3agad mo reme «JIEMEHTBI bubmmoteka IIOK
KBaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pezepdopna o paccesHUIO 0-4acTH bubmmorexa [TOK
pOOPA p t https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aToMa
bu6nmorexa LIOK
47 II b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
H3nyuenue u moriomneHne GoToHOB
48 o I/I}ll'l exoe aTOM:l co H(()I;o OBHSI bubnnorexa [JOK
p pexo . a yp https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BoaHoBEIe cBOlicTBa yacTull. BoaHEI
49 ne bpoitns. Kopniyckynsipao- bubnmnorexa [JOK

BOJIHOBOM Ayaliu3M. CHoHTaHHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3TYYCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DJEeKTPOHHBIN U TTO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3ny4yenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.
SInepHsle peakuuu. S nepHbIil peakTop.
[IpobieMbl, TepCIIeKTUBEI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
SHEPreTUKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIMU JIEMEHTAPHBIX YACTHIL.
Kpyrusi cron «®yHaaMeHTanbHbIE
B3auMoJicicTBU. ENUHCTBO
bu3NYECKOI KApTUHBI MUPaY

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanel PasBUTHUA aCTPOHOMHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
neuxkeHune. CoaHeuHas cUCTeMa

56

Comnure. CotHeuHAas aKTUBHOCTb.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Wcrounuk sneprum CosHua u 3BE311

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
nocje0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3B€311. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOXKICHUU U
sBotouny CoJiHLA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. ['amakTuku. Y€pHbIE ABIPHI
B sAJIpax rajJakTHK

59

60

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

61

KontponbHas padota «251€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
YyeJloBeKa

63

64

O6o6matomuii ypok. Ponbs u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

Ob6o6maromuit ypok. Posb
¢dusmueckoit Teopun B popmMupoBaHUH




NpeCTaBICHUN 0 (HU3NIECKOM
KapTHHE MHpa

O6o6maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O MPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE MoJIe. 1
DNEeKTpOMAarHUTHAS WHIYKIIHS
PesepsHblil ypok. Ontuka. OCHOBBI

67 CIIeNUaJILHON TEOpUHr 1
OTHOCUTEIILHOCTH
Pesepusblii ypok. KBanToBas (pusuka.

68 9nelxi)eHTH}g::T OHOMUU U ! 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



o

)

TTpouiuTo, NPOHYMEpPOBaHO H
CKpernieHo neuazpyr
JINCTOB

JlupexTop




