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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro oOIero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOM MporpamMmel, mpeactabieHHbix B GI'OC
COO, a Takxe ¢ yu€roMm (enepaibHOil paboueil mporpaMMbl BOCHHMTAaHHS M KOHUENIUMU MpernojaBaHUsl y4eOHOTro
npeamera «@Pu3uka» B 00pa30BaTeNbHBIX OpraHm3anusx Poccuiickoit @enepanyu, peamu3yIoOlUX OCHOBHBIC
o0Opa3oBaTebHbIE MPOTPAMMBI.

Conepxkanue mporpamMmbl 1Mo (U3MKE HaIpaBieHO Ha (OpMUPOBAHHME €CTECTBEHHO-HAyYHOW KapTUHBI MHUPA
oOyuarormuxcst 10-11 kmaccoB mpu oOydennn nx (pu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO
nonxoza. IIporpamma no gusuke coorserctByer TpeboBanusaM PI'OC COO k maaHUpyEeMbIM JTUYHOCTHBIM, MPEAMETHBIM
U METalpeAMETHBIM pe3yjbTaTaM OO0y4YeHUs, a TaKKe YYUTHIBAET HEOOXOAUMOCTh peau3allid MEXIPEIMETHBIX CBS3EH
(GU3MKU C eCTEeCTBEHHO-HaYYHBIMH Y4€OHBIMU TIpeaMeTaMu. B Hell onpenesnstoTcs OCHOBHBIE 1IeJIM U3ydeHus U3k Ha
ypOBHE cpenHero obmero oOpa3oBaHMs, IUTAHUPYEMbIE pe3yJbTaThl OCBOEHHS Kypca (U3MKH. JUYHOCTHBIE,
MeTanpeMETHbIC, TpeMeTHbIC (Ha 0a30BOM ypOBHE).

[Iporpamma no pusuke BKIIOYAET:

o [IJJAHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B TOM YHCIIE€ MPEAMETHBIE PE3YJIbTAThI IO

roaam oOy4eHus;

e coziepKaHue yueOHoro npeamera «Pu3nka» 1o rogaMm o0y4eHus.

®du3nka Kak Hayka o HaumOoJsiee OOIIMX 3aKOHaX MPUPOJbI, BBHICTYMAas B KayecTBE y4eOHOro IMpeaMeTa B IIKOJIE,
BHOCUT CYIIECTBEHHBI BKJIAaJl B CHCTEeMYy 3HaHHM 00 okpyxkawomeMm wupe. [kombHbIE Kypc GU3HKH —
CUCTEMOOOPa3yIOMIHiA JJI1 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, IOCKOIbKY (DU3MUECKHUE 3aKOHBI JISKAT B OCHOBE
MIPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, Ouonorueut, ¢uzuueckor reorpadueit u acrpoHomuerd. Mcnonp3oBanue u
aKTUBHOE TpUMEHEHHE (DU3NYECKUX 3HAHUHN OIpeAesieT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUN B cdepe
OHEPIreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, NOJIyYEHHs HOBBIX MAaTEpPHAlIOB C 3aJaHHBIMUA CBOMCTBAMM W JPYTHUX.
N3yuyenue (u3MKM BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOM KAPTHUHBI MHpa OOyYarolluxcs, B
dbopMUpOBaHUE YMEHUI NPUMEHITh HAyYHBIN METOJI MO3HAHUS NP BHITIOJHEHUN UMU YU€OHBIX UCCIIEJOBAaHUH.



B ocHOBy Kkypca Qu3uku i ypOBHS CpEAHETO OOIIEro oOpa3oBaHUSI TOJOXKEH psI HICH, KOTOpPBIE MOXKHO
paccMaTpuBaTh Kak MPUHIIUITEI €T0 TIOCTPOSHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBUU € HEW KYypC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3
BCeX pa3zenoB (GU3MKH, BKIIOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U COBPEMEHHON (DH3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUU C HEHl MaTepuan Kypca (GU3HKH OOBEAUHEH BOKPYT (U3MUYECKUX TEOPHI.
Benyuum B kypce siBisieTcss pOpMHUPOBAHUE IPECTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCMOJb30BaHUE TYMAHUTAPHOIO MOTEHIMaNa (pU3NYECKOM
HAYKH, OCMBICJICHHE CBSI3U Pa3BUTHUS (U3HUKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU TIPOOIIEMaMHu.

Hoesn npuknaonoti nanpasnennocmu. Kypc ¢Gu3MNKu npezamnoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHUYECKUX U
TEXHOJIOTUYECKUX MPUIOKEHUIM U3YUSHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peannusyercsl MOCPEICTBOM BBEICHHS AJIEMEHTOB COAEPIKAHUS, MOCBAIMEHHBIX YKOJIOTHYECKUM
npobIeMaM COBPEMEHHOCTH, KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a TaKke OOCYXICHUS MpoOiIeM
paIoOHAIBHOIO IPUPOIONOIB30BAHUS U 3KOJIOTHYECKON OE30MMaCHOCTH.

CrepxHEBBIMH JJIEMEHTAMHU Kypca (M3MKH Ha YpPOBHE CPETHETO 00mero oOpa3oBaHUs SBIAIOTCS (U3UUYECKUE
teopur (pOpMHPOBAHUE TIPEACTABICHUN O CTPYKTYPE MOCTPOCHHUSI (PU3MUecKoii TeOpHH, poiii GyHIaMEHTAIbHBIX 3aKOHOB
W TIPUHIHAIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O TMPHUPOJAE, TpaHHWIAX MPUMEHHUMOCTH TEOPUH, I OINHCAHUS
€CTeCTBEHHO-HAYYHBIX SIBICHUH U MIPOIIECCOB).

CHUCTeMHO-ACATENbHOCTHBI MOAXOA B Kypce (U3MKUA peanu3yercs Mpexae BCero 3a Ccu€T oOpraHu3aluu
AKCIIEPUMEHTATBHON JeATeTbHOCTH oOyuatonuxcs. J[ms 6a30Boro ypoBHs Kypca (U3HKH — 3TO UCIIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M Ja0OpaTOpHBIX paboT, KOTOpble B NporpamMme 1o (GU3HKe
00BbEIMHEHBl B OOIIMHA CIHMCOK YYEHHYECKHX IMPaKTUYeCKUX paboT. BwigeneHue B yka3aHHOM MepedHe J1abOopaTOPHBIX
paboT, MPOBOAMMBIX IS KOHTPOJS M OIEHKH, OCYIIECTBISETCS YYaCTHHKaMH OOpa30BaTEIbHOIO MpOIEcca MCXOJs U3
0COOCHHOCTEW TUIAHWPOBAHUS M OCHaIeHHs KaOuHeTa ¢usuku. [Ipu 3TOM oOecniednBaeTcs OBIaJCHHUE O0YYarOIIMMHUCS
YMEHUSMH IPOBOJIUTH KOCBEHHBIC H3MEPEHUSI, UCCIICOBAHNS 3aBUCUMOCTEH (PM3NYECKHUX BEITUYHUH U MIOCTAHOBKY OIBITOB
10 TIPOBEPKE MPETIOKEHHBIX TUIIOTE3.



bonbiioe BHUMaHue YACICTCA PCHICHUTO paC‘IéTHBIX N KaYCCTBCHHBIX 3aJad4. HpI/I 9TOM OJIA pvaéTHBIX 3aaa4
IIPUOPUTCTOM ABJIAKOTCA 3aaa4U C ABHO SaHaHHOﬁ (bHSquCKOﬁ MOJCJIbIO, IO3BOJIAIOIMINC IPUMCHATD U3YUCHHBIC 3aKOHBI U

3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U UHTErpUpYs 3HAHUS U3 Pa3HbIX pa3zenoB. J1is KaueCTBEHHBIX
3a/lay IPUOPUTETOM SBJISIIOTCS 3aJlaHusl HA OOBACHEHUE MPOTEeKaHUsl (PU3MUECKUX SBJICHHUM U MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromre BbIoopa GU3NIeCcKOr MOENH JIsl CUTYallud MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanmsimu GI'OC COO x maTepuanbHO-TEXHUYECKOMY OOECIEYeHUI0 y4eOHOTO mporiecca
0a30BbBIl YpPOBEHB Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUs TOJKEH U3y4aThCs B YCIOBHSIX MPEAMETHOTO
kaOuHeTa (GU3MKU WM B YCIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIiIa. B kabunere
(bU3HKN JOKHO OBITH HEOOXOAMMOE JIa0OpaTOpPHOE 00OPYIOBaHUE JIJISl BHITTOJIHEHUS YKa3aHHBIX B IMporpaMMme 1o (Gusuke
YUYEHUYECKHUX MPAKTHUYECKUX padOT U AEMOHCTPAaLIMOHHOE 000y I0BaHUE.

JleMoHCTpanoHHOE 000pya0BaHNEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHHHMAIBHON JOCTATOYHOCTH U
oOecreynBaeT MOCTAHOBKY IEPEUYUCICHHBIX B MporpaMMe Mo (QU3MKe KIIOYEBBIX JAEMOHCTpAIUd IS MCCIEIO0BaHUS
M3Yy49aeMbIX SIBIICHUN U TIPOIIECCOB, YMIUPUUECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHUX MMPUMEHCHUH.

JlabopatopHoe o0OOpymOBaHUE [JIsi YUYEHHMYECKHX TMPAKTUYECKHX padoT (QopMUpYyeTCs B BHJIE TEMaTHUYECKHUX
KOMIUIEKTOB M OOecleynBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUICKTHI
1ab60paTOpHOTO O0OPYAOBAHUS JOKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHWW aHAJIOTOBBIX U ITU(PPOBBIX
nprOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEINHHBIX CUCTEM B BHJIE ITU(POBBIX JTAOOpATOPHIL.

OCHOBHBIMU LIEJIAMH U3Y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUHU SBIISIOTCS:

e popMupoBaHME HMHTEpeca W CTPEMIICHHMS OOydYaloMMXCd K HAYYHOMY MW3YyUYEHUIO TNPUPOJBI, Pa3BUTHUE UX

WHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJI¢ MO3HaHWS U (DOPMHpPOBAHHE HCCIEAOBATEIHCKOTO OTHOIIEHUS K
OKPYKAIOITUM SIBJICHUSIM;

e popMUpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTara W3YYEHUS OCHOB CTPOCHUS MaTepuu W

byHIaMEHTAbHBIX 3aKOHOB (PM3UKH;

 popMupoBaHNEe YMEHUI OOBSICHATH SBICHUS C UCIIOJIH30BaHUEM (DU3UUIECKUX 3HAHWN W HAYYHBIX JIOKA3aTEIIbCTB,;

 popMupoBaHUE MpECTABICHUN O pOJIM (DU3UKH IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHH.



JlocTrKeHHEe 3THX I oOecreurBaeTcsl PelICHHEM CIICAYIOMIMX 3aJa4d B Mpolecce M3ydeHHs Kypca (U3MKH Ha
YpOBHE CpeaHero o0miero o0pa3oBaHHMs.
o IPUOOPETEHNE CUCTEMBI 3HAaHUH 00 00IIMX (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUIX, BKIIOUYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPO(U3HKHY;

o popMHpOBaHHE YMCHHMI NMPHMEHATH TCOPETHUYCCKHUE 3HAHUS IS OOBICHEHUS (PU3NYCCKUX SBJICHHHA B HPUPOJC U
JUTSL TIPUHSTHS PAKTHYECKUX PEIICHUI B TTIOBCCAHEBHOM KHU3HH,

¢ OCBOCHHE CIIOCOOOB PCIICHHMS PAa3JIMYHBIX 3a7a4 C SBHO 3aJaHHOM (U3MYECKOM MOJCNbI0, 3ajad,
I0JIPa3yMEBAOIINX CAMOCTOSITEILHOE CO3aHke (PU3NIECKON MOJICIH, aJIcKBATHOM YCIIOBUSAM 3aJ1a4H,

e IOHUMAaHUE (PU3NYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYCCKUX YCTPONCTB M TEXHOJOTHUYECKHX MPOIICCCOB,
UX BJIIMSIHUS Ha OKPYKAIOIIYIO CPEY;

e OBJIQJICHUEC METOJAaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHMS M MPOBEICHHS (PU3NYCCKHUX DKCIIEPUMEHTOB, aHAIIM3a M
UHTEpIIpeTaluy HHGOPMAIIUH, ONPEICICHHS JOCTOBEPHOCTH IMOTYUCHHOT'O Pe3yJIbTaTa;

e CO3JIaHNE YCIIOBHH ISl Pa3BUTHS YMEHHUN IMTPOCKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM JICITEILHOCTH.

Ha m3yuenne ¢usuku (0a30BBIii ypOBEHBb) Ha YPOBHE cpeaHero oomero obpasoBanus orBoautcs 136 wacos: B 10
kiacce — 68 gacos (2 yaca B Hemeno), B 11 kiacce — 68 yacos (2 4yaca B HeEIIO).

[Ipennaraemprii B mporpamMme Mo (u3uKke TmepedeHb JaO0OPATOPHBIX U MPAKTHYSCKUX PabOT  SBIIIETCS
PEKOMEHJOBAaHHBIM, YYHUTENIb JIeJacT BhIOOP MpOBEJCHUS Ja0OpPaTOPHBIX padOT M ONBITOB C YYETOM HHIUBHIYATBHBIX
0COOEHHOCTEH 00yUYarOIIUXCS.

COJEPXAHUE OBYUYUEHUS

10 KJIACC

Paznen 1. ®u3uka U MeTObI HAYYHOT' 0 MO3HAHUSA
®dusuka — Hayka o npupoae. HayuHble METO/bI MO3HAHUS OKPYXKAOWEro mupa. Poib 3KCIEpUMEHTa U TEOPHUHU B
npolecce MO3HaHUs MPUPOJIbl. IKCIIEPUMEHT B (PUBHUKE.
MonenupoBanue Gpu3ndecKux sBICHUN U TporieccoB. Hayunsie runorespl. @u3nyecKkue 3aKOHbI U TEOPHH. | paHUIIBI
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.



Pons u Mecro pusuku B (popMUpOBAaHUM COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B MPAKTUYECKOU NEATEIBHOCTU
JTIOAEH.

Jlemoncmpayuu

AHanoroBblie 1 IU(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamurka

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOr O ABMkeHN. Cucrema orcué€ra. Tpaekropus.

[Tepemenienue, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MAaTEepPHaIbHOH TOYKH, HX
IIPOEKLIMH HA OCH CUCTEMBI KOOpAHHAT. CII0KEHNE NEPEMEILIEHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpsSMOJIMHENHHOE JBMXkeHHe. ['paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHUs, IIyTU U NEPEMEILECHUSA MaTepUaIbHONU TOYKU OT BPEMEHHU.

CBoOonmHOe nazieHue. Y CKOpeHre CBOOOTHOTO MaeHUSI.

KpuBonuneiiHoe nBukeHue. JI[BMKEHHME MaTEpUAJIbHOM TOYKM II0 OKPYKHOCTH C TIOCTOSIHHOM II0 MOJIYJIO
CKOpPOCTbIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocTh. [leproa u yactora obpamenus. LleHTpocTpeMuTenbHOe yCKOPEHHUE.

TexHnuecKkne yCTpOMCTBA M INMPAKTUYECKOE NMPUMEHEHHUE. CHHUAOMETD, ABUKXEHHUE CHAPSAJIOB, LECIHBIE U PEMEHHBIC
nepelavm.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MIUTIOCTPAIUS KHHEMATUUYECKUX XapPAKTEPUCTUK JBUKEHUA.
IIpeoOpazoBaHne NBUKEHUI ¢ HCTIOJIB30BAHUEM IIPOCTHIX MEXaHHU3MOB.

[Tanenune Ten B BO34yX€ U B PA3pPEKEHHOM MPOCTPAHCTBE.

Ha6JIIO,Z[€HI/IC JABHIKCHUS TCJIA, 6p01HCHHOFO Imoa yrijioM K ropu3oHTY U I'OPU30HTAJIBHO.
I/IBMepCHI/Ie YCKOPCHHA CBO60,I[HOFO IHaacHUs.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl
N3yyeHnue HepaBHOMEPHOIO JBUKEHHUS C LIETBIO0 ONPEIeIeHUsI MTHOBEHHON CKOPOCTH.



HccnenoBanne COOTHOUIEHUS MEXAY IMyTSIMHU, NPOWIECHHBIMU TEJIOM 3a MOCIEHOBATEIbHBIE PABHBIE MPOMEXKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C HaYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yueHune IBUKEHUS IAPUKA B BA3KOM KHUJIKOCTH.

N3yuyenue nBuxeHUs Tena, OpOIIEHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuanun otHocuTenbHOCTH ['anunes. [lepBeiit 3akoH HeroToOHA. HEpIIManbHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunnun cynepnio3uiuu cuil. Bropoii 3akon HeroToHa 17151 MaTepuaibHOW TOUKHU. TpeTuii 3aKoH
Hprotona ayist MarepuanbHbIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna tsokecTu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibkeHus, kadeHus). Cua tpeaus. Cyxoe Tperne. Criia TpEHUsSI CKOJIBKEHUS U
cuna tpeHus nokos. Koadgdumment tpenus. Cuma COnpoTUBICHUS P ABUKEHUM TeJa B )KUJIKOCTH WM Ta3e.

[TocTynarensHOE U BpaliaTeabHOE ABHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [lnedo cunbl. YcnoBus paBHOBECUS TBEPAOTO TeEIA.

TexHUYeCKHe yCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHE  TTOJIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUH.

CpaBHeHUE Macc B3aUMO/IEHCTBYIOIINX TEIL.

Bropoit 3axon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIiuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIMX B MIPY>KUHE U PE3NHOBOM 00paslie, OT uX JehopMaIiiu.

HccnenoBanne ycinoBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonwl coxpanenus é mexaHuke

Hmnynsc MaTepuaabHOW TOYKM (Tena), CUCTEMbI MaTEpHAIbHBIX TOYeK. VIMIyJIbC CHIIBI U U3MEHEHHE HMITYJIbCa
TeJa. 3aKOH COXPaHEHUs UMITYJIbca. PEakTUBHOE IBUYKEHHUE.

PaGoTa cuiibl. MOIITHOCTH CHITBI.

Kunerndeckas sHeprust MaTepuanbHO TOUku. Teopema 00 n3MEHEHNU KUHETUYECKON IHEPTUH.

[TorenumanbHas >Heprus. [loTeHnanpHas sHeprus ynpyro aehopMUpOBaHHOU MPYKUHBL [loTeHIMaIbHAS YHEPTUs
Tesa BOJIM3HU MOBEPXHOCTH 3EMIIH.

[ToTennuanpHbIe ¥ HEMOTEHIIMAIBbHBIC CHIIBI. CBSI3b PabOTHI HEMOTEHITUATBHBIX CHUJI C M3MEHEHHEM MEXaHUYECKOM
SHEPIrUU CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHUuecKue yCTpOMCTBA U NPAKTUUECKOE IPUMEHEHUE. BOJIOMET, KOIIED, NPYKUHHBIN [TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS NUMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexo mOTeHIMATBEHON YHEPTUU B KUHETHUECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuenne abCoOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MAsiTHUKOB.

UccnenoBanne cBsi3u pabOThl CWJIBI ¢ HW3MEHEHMEM MEXaHWYECKOM HSHEpPruu Tejla Ha MpPUMEpPE PpaCTsHKEHUs
PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJsekysipHasi puznka U TEepMOAMHAMUKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPUH U UX OINBITHOE 000CHOBaHME. BpOoyHOBCKOE JIBMKEHHE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA. MO/EIN CTPOEHUS Ta30B, )KUIKOCTEW U TBEPIBIX



Tel U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pa3mepbl mojekyd. KomuuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens wunageanpHOro rasa. OCHOBHOE YpaBHEHHME MOJEKYISPHO-KMHETHUECKOM TEOPUU MICAIBHOIO rasa.
AOcoinoTHas TeMmrmepaTypa Kak Mepa CpeAHEdl KHHETHYEeCKOM SHEepruM TEIIOBOro JBMKEeHHMs vacTull rasza. [llkana
temrnieparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHne MeHnneneeBa—Knamneiipona. 3akon JlanpToHa. M3ompoieccsl B
UI€aJbHOM Ta3e C IOCTOSHHBIM KOJHYECTBOM BellecTBa. [ 'paduueckoe MpeacTaBieHUEe H30MPOLECCOB. H30TEpMa,
n30x0pa, u300apa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMETD.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEUIECTBA, (POTOrpaduu MOIEKYJ OPraHUYECKUX COETUHEHUH.

OnpbiThl 110 U PYy3UHN )KUIKOCTEH U ra30B.

Monens GpOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAKOLIME CYIIECTBOBAHUE MEXMOIEKYJIIIPHOTO B3aNMOIEUCTBUS.

Mopens, WILTFOCTPUPYIOIIas TPUPOY AABIEHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, WIUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IMPOIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopuule pabomoi

OnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpEHUN 00bEMa KOMHATHI, AAaBJICHUA U
TEMIIEPATYPhI BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY NTapaMETPaMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuxku

TepmoauHamuueckasi cucremMa. BHyTpeHHssI SHEpPrus TEPMOJUHAMHYECKONW CHUCTEMBI U CIOCOOBI €€ M3MEHEHUSI.
KonuuectBo TtemnoTsl u pabora. BHYTpeHHss SHeprusi OJHOATOMHOTO WJAEATbHOrO rasa. Bujabl Terionepenayw:
TEIUIONPOBOJHOCTh, KOHBEKIUS, W3JIyYCHHUE. YJelbHas TEIUIOEMKOCTh BelecTBa. KoOJaMyecTBO TEIUIOThl  IIPU
Teronepeaaye.



[Tonsitue 06 aguadbarnom npoiiecce. IlepBbiii 3ak0H TepMOIMHAMUKH. [IpuMeHeHre epBoro 3akoHa TEPMOIMHAMUKH
K u3ormpoiieccam. ['padudeckas nHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMuki. HeoOpaTuMocTh MpoOIECCOB B MPUPO/IE.

TernoBeie MamuHbl. [IpuHIUIIBEL OeWCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPruM B TEIUIOBBIX MallIMHAX.
Koapdumment nonesnoro neictBus TtemnoBoil mammbbl. [{ukn KapHo u ero xod3g¢uuueHT MONE3HOro AeHCTBUS.
DKOJOTUYECKHE MPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckue ycTpoicTBa M MPAKTUIECKOE MPUMEHEHHE. IBUTATEIhb BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOIUIBHUK,
KOHIULIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTPEHHEW SHEPTrHHM Tejla NPHU COBEPIICHUH PaOOThI: BBUIET MPOOKH U3 OYTHUIKUA TOJ JICHCTBHEM
C)KaToro BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TPyOKe MyTEM TpeHuUs (BUICOIEMOHCTPAITHS).

V3MeHeHre BHYTpeHHEH SHEepruu (TeMIepaTypbl) Teja Ipyu Tervionepeaaye.

OmnpIT M0 auabaTHOMY PacIIMPEHUIO BO31yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoi TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnvle pabomuwl

HN3mepenune yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun eewyecmea. Dazosvie nepexoonvl

[Tapoo6pa3oBanue u koHmeHcanws. Vcnapenue u kumneHue. AOCOMIOTHASE M OTHOCUTEIbHAS BJIAKHOCTH BO3IyXa.
Hacelimennslii nap. Y ienpHast TeIUI0Ta mapooOpa3oBaHusi. 3aBUCUMOCTb TEeMIIEpaTyphbl KUTIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tela. AHMU3OTPOMNHUS CBOMCTB KpUCTAIIOB. JKUIKHE KPUCTAIIIBI.
CoBpeMeHnHble Matepuansl. [InaBneHne u kpuctamusanus. Y aelbHas Teriora miasienus. Cyonumarus.

YpaBHEeHHE TEIJIOBOro OajgaHca.

TexHu4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U TICUXPOMETpP, KaJOPUMETP, TEXHOJOTUU
MIOJIYYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HACHILIEHHBIX TAPOB.
Kunenue npu noHM>XKEHHOM JTaBJICHUU.



CriocoObl M3MepeHUst BIAKHOCTH.

Habnronenue HarpeBaHus ¥ IUIABJICHUS KPUCTAUIMUECKOTO BEIECTRA.
JleMOHCTpauust KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

HN3mepenne OTHOCUTENIBHON BIaKHOCTH BO3yXa.

Pa3znen 4. daekTpoanHamMuka
Tema 1. Inexmpocmamuxa
DnekTpu3alusl Tell. DJEKTpUYecKuil 3apsia. [Ba Buaa 3JIEKTpUUECKUX 3apsAnoB. [IpoBOAHUKH, IUAIEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS DJICKTPUUECKOTO 3apsijia.

BzaumoperictBue 3apanoB. 3akoH Kynona. TodeuHbIi aleKTpUUeCKUi 3apsaa. DnekTpuueckoe noje. Hanpssk€HHOCTh
3JeKTpU4eCcKOoro nojs. [IpuHumun

CYNEepIO3ULIUU PIEKTPUUECKUX nojei. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.
Pabora cun snextpoctarnueckoro mnosid. Ilorenmuan. PasHoctes moreHumanoB. [IpOBOAHMKM U JTUAJIEKTPUKHU B
ANIEKTPOCTATUYECKOM ToJIe. JIM3IeKTpryecKas MpOHULAEMOCTb.
OnekTpo€MKOCTh. KoHzencaTop. DIeKTpoOEMKOCTh INIOCKOT0 KOHJAEHCATOPA. DHEPTUs 3apsKEHHOIO0 KOHAEHCATOPA.
TexHuueckue ycTpoHWCTBA U MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETP, 3JIEKTPOCTATUUYECKAs 3aIIUTA,

3a3eMJICHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN arnmapaT, CTpYHHBIN PUHTEP.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.
B3anmoneiicTBue Had3IEKTPU30BAHHBIX TEI.
DNEKTPUUECKOE MOJIE 3apPSKEHHBIX TEN.
[IpoBOOHUKH B 3IEKTPOCTATUYECKOM IOJIE.
DJIEKTPOCTATUYECKAS 3AIUTA.

JINDIIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAJA TUIACTUH, PACCTOSHUS MEXKAY HUMHU U
TURJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 2nekmpuyeckuii mok. Toxu ¢ paznuyuHvix cpeoax

DIIEKTPUUECKUN TOK. YCIIOBHS CYILECTBOBAHUA AJIEKTpUUYecKoro Toka. Mcrounuku toka. Cuna Toka. IlocTostHHBIN
TOK.

Hanpspkenue. 3akon OMa 17151 yyacTka LETH.

DJIEKTPUUECKOE COIMPOTUBIICHHE. YJEIbHOE CONpOTUBIEHHE BemlecTBa. llociienoBarenbHoe, NapajuieNbHOE,
CMEIIAHHOE COCTUHEHNE TPOBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlena. MOIHOCTh AIEKTPUUECKOTO TOKA.

DJEeKTPOJBMKYINIAs CUJIa M BHYTPEHHEEC CONPOTHBICHHE MCTOYHUKA TOKa. 3akoH OMa JyIs MOJIHOM (3aMKHYTOM)
3neKTpudecKou uenu. Koporkoe 3aMbIKaHUE.

DIJIEKTPOHHAS MPOBOJMMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DIIEKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITYyYKOB.

[TonmynipoBomauku. CoOCTBEHHass W MPUMECHas MPOBOJUMOCTh TONYNpoBOAHUKOB. CBoiicTBa pP—N-mepexona.
[TonynpoBOIHUKOBEIE TPUOOPHI.

DIIEKTPUUYECKUM TOK B paCTBOPAX M PACILIABAX AJIEKTPOIUTOB. DIICKTPOIUTUUECKAS JUCCOUMALUS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [1nazma.

TexHHUecKne YCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE. aMIEPMETP, BOJBTMETP, PEOCTAT, HUCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIA JHOJ,
TEPMHUCTOPBI U (POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN THOJ, rajJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa M HANPSIKEHHUS.



3aBUCUMOCTb CONPOTUBICHUS LWJIMHAPUYECKUX TMPOBOJAHUKOB OT JJIMHBI, IUJIOMIAAU TMOMEPEYHOr0 CEYEHUS H
MaTepuana.

CMmelnaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue HIEeKTPOJABHKYIIEH cuiibl. KOpoTkoe 3amMblKaHUE TallbBAHMYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

NckpoBoii pa3psia v MPpOBOJIMMOCTb BO31yXa.

OaHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHune cMenmaHHoro COeJMHEHUsI PE3UCTOPOB.

N3mepenre 3eKTpOIBHKYIIEH CHIIbI MICTOYHHUKA TOKA U €r0 BHYTPEHHET0 COMPOTUBIICHHUSI.

HaGnronenue snexrponusa.

MexknpeaMeTHble CBA3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 10 Kjgacce OCyHmIECTBISETCS C YYETOM  COJEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu MaT€MaTHKH, OMOJIOTHH, XUMUH, T€Orpapuu U TEXHOJIOTHH.

Meoicnpeomemnvle nowsamusi, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOI'O IMO3HAHMUS. SIBJICHUE, HAY4YHBIM (axT,
rUnoTe3a, puznyeckas BeIMUMHA, 3aK0H, TeOpusi, HaOII0JeHHE, SIKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIETb, U3MEPEHUE.

Mamemamuka’ permieHre CUCTEMbl YpaBHEHUH, JTUHENHHAs QyHKIus, mapabosia, runepodona, ux rpauky U CBOMCTBA,
TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJANHAT, CII0KEHUE BEKTOPOB.

Buonoeus: MexaHMYECKOE JBIKEHHE B XUBOW Mpupoae, Tudy3us, OCMOC, TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHIBI
TETUIONePEIaut, TEIUIOBOEC PABHOBECHUE), DIICKTPUUYCCKHUE SIBJICHUS B dKHUBOU TPUPOJIC.

Xumus. TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIlIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE
CBOMCTBa TBEPABIX TEJ, KUIKOCTEH M Tra3oB, AIEKTPUUECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHUYECKAS TUCCOLMALIMS,
raJlbBaHUKA.

l'eocpagpua’ BNaxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE JABUKEHHM C MCIOJB30BAaHHEM MEXaHU3MOB, YYET TPEHHUS B TEXHUKE, MOJIIUITHHUKH,
UCIIO0JIb30BaHHUE 3aKOHA COXPaHEHHsI UMITYJIbca B TeXHUKE (pakeTa, BOAOMET U IpyTrHe), IBUraTeIb BHYTPEHHETO CrOPaHuUS,
napoBasi TypOuHa, OBITOBOW XOJOAMJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU IOJYYEHHS COBPEMEHHBIX MaTepHalioB, B TOM
YyyClie HAaHOMATEpHUaJiOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3allMTa, 3a3€MJIEHHUE 3JIEKTPONpUOOpPOB, KCEPOKC,
CTPYMHBIN NPUHTEP, DJIEKTPOHATPEBATENbHbIE TIPUOOPHI, JIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. daekTpoanHamMuka

Tema 3. Maznummnoe nose. I1eKmMpPOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMoAelCTBUE OCTOSIHHBIX MarHuTOB. MaruutHoe nosie. BEeKTop MarHUTHOW MHIYKIWH.
[IprHIMI cynepno3uIMy MarHUTHBIX Iosiek. JIuHum MarHuTHOM MHAYKUIMKA. KapThHa TMHWNA MarHUTHOW UHIYKLIHH ITOJIS
MOCTOSIHHBIX MarHUTOB.

MaruuTHoe 10JIE IPOBOJHMKA € TOKOM. KapTWHa JMHMI MHIYKIMM MAarHUTHOTO IOJS JUIMHHOTO IPSIMOTO
IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanMmoaencTBre npoBOJHUKOB
C TOKOM.

Cuita Amniepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, e€ mMonysip M HampaBieHHUE. J[BHKEHUE 3apsyKEHHOM YacTULbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cuibl Jlopenua.

SIBneHue SIEKTPOMAarHUTHONM MHIAYKUMU. [lOTOK BeKTOopa MArHUTHONM WHIYKUMU. OJIEKTPOJABIKYIIAS —Cuja
UHAYKIUH. 3aKOH 3JIEKTPOMAarHuTHOM uHAykmu dapanes.

BuxpeBoe anekTprudeckoe nosie. DIEKTPOABIKYINAs CHJIa HHAYKIUU B IPOBOJHUKE, JIBHXKYILIEMCS ITOCTYNATEIBHO B
OJTHOPOJTHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTE. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOABIKYLAsi CUIIA CAMOUHYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.



TexHuyeckue  yCTpOWCTBA M MNPAKTHUYECKOE  MPUMEHEHUE. TOCTOSHHBIE  MArHUThI,  DJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTUIL], MHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JInHUY MHOYKIUY MarHATHOTO TOJIS.

B3aumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cwuita Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMATHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBHUCUMOCTD AJIEKTPOJABMKYIIEH CUIIBI HHAYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MOTOKA.

SIBlIeHNE CAaMOMHIYKIIUU.

Yuenuuecxuii sxcnepumenm, rabopamoptuvie pabomuol

N3ydyeHnrne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne AelCTBUS MOCTOSTHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIC€HUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. KoJsieGaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle Ko1e0aHus

Konebarenbnass cuctema. CBoOOaHBIE MexaHWueckue Kojebanws. ['apmonmdeckue kosebanus. [lepmon, wactora,
amrutyaa U ¢daza koseOanuil. [IpyXMHHBI MasTHUK. MareMaTHYeCKHil MasTHUK. YpaBHEHHE TapMOHHUYECKHUX
kosneOanwii. [IpeBparienre sHEPrun IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarensubrit koHTyp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHWS B HICATHPHOM KOJIeOAaTeThHOM KOHTYDE.
AHaJIOTUST MEXIY MEXaHUYECKHMMHU M JJIEKTPOMAarHUTHbIMU KosieOaHusmu. dopmyna TomcoHa. 3akoH COXpaHEHHs
SHEPrUU B UJICaJTLHOM KO0JIe0AaTEIbHOM KOHTYPE.



HpClICTaBJIeHI/IC 0 3aTyXarouux KOJICOaHUSX. BI)IHY)K,HeHHI)Ie MeXaHM4ecKne KojieOanwus. Pe3oHaHc. BI)IHy}K}]eHHI)IC
QJICKTPOMAruuTHBIC KoeOaHusl.

[Tepemennsbiii TOk. CHHYCOMJANbHBIA TEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U
JEWCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U MOTPEOJICHUE AIEKTPUUECKOW DHEPTUU. DKOJOTHUUECKHUE PUCKHU TIPHU
IIPOU3BOACTBE MEKTPOIHEPrun. KynbTypa UCIIOIB30BaHUS JJIEKTPOIHEPTUH B IOBCEAHEBHOMW KU3HU.

TexHuyeckre ycTpoWCTBAa M MPAKTHUUECKOE MPUMEHEHUE: DJIEKTPUUYECKU 3BOHOK, F€HEpaToOp MEPEMEHHOr0 TOKa,
JMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHON CUCTEMBbI (IPYKMHHBIA WIIM MaTeMaTHUEeCKUH MasSTHHUK).

HabGnronenue 3aTyxarmux KojaeOaHmi.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJIEOAHUM.

HaGnronenue pezonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcrniorpaMMBbl (3aBUCUMOCTH CHITBI TOKA W HAIPSDKEHUS OT BPEMEHH) JUTS SJICKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc nipu nocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIIKH MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb IMHUY JIEKTPOIIEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

UccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJIEOaHUM rpy3a Ha HUTH OT JIJTMHBI HUTH U MaccChl Ipy3a.

HccnegoBanne nepeMEHHOr0 TOKA B LIETIH U3 MOCIEA0BATEIIBHO COCAMHEHHBIX KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbBLE 60IHbL

MexaHnueckue BOJIHBI, YycloBua pacnpoctpanenus. llepuon. CKOpocTh pacnpoCTpaHEHUS U JIJIMHA BOJIHBIL.
[Toniepeunsie 1 po10JIbHBIE BOJIHBL. IHTEpdepeHIrs u tudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3ITyUYEeHUsI DJIEKTPOMArHUTHBIX BOJH. B3anmuas opuentaius Bekropos E, B,
V B 3iexkTpoMarHuTHOM BoJjiHe. (CBOMCTBa 3JIEKTPOMATHUTHBIX BOJH: OTpa)XX€HUE, MPEIOMIICHUE, MOIsSpU3alus,
mudpakius, uarepdeperiusa. CKOpoCcTh ANEKTPOMArHUTHBIX BOJIH.



[Ixana aneKTpoMarHuTHBIX BOJIH. [I[puMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBA3U U TeNEeBUACHUA. Paguonokamus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPeIbl.

TexHnuecknue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. MY3BbIKAJIbHBIE WHCTPYMEHTHI, YJIbTPAa3BYKOBas
JMAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paluoNpuéMHHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue M pacpoCTpaHEHUE MTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebimromeecs Teno Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxeHus U NpeoMICHHUsS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennnu u qudpakimm MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYION U 4acTOTOM KoJeOaHUH.

WccnenoBanrie CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH. OTPaKEHHUE, NPEIOMJICHHE, Moispu3anus, audpakius,
UHTEPPEPEHIINS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonuHeiiHOE pacpoCTpaHEHUE CBETa B OAHOPOJHOU cpexae. JIyu cera. ToueuHbli
VICTOYHHUK CBETA.

OTtpakenne cBeta. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n300paxeHnii B MIOCKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MpPEJIOMJICHUsI CBeTa. AOCONIOTHBIN MoKa3zaTenb npenomieHus. [lolHoe BHyTpeHHEe
oTpaxxeHue. [IpenenbHblil yroa noJIHOTO BHYTPEHHETO OTPAKECHUSI.

Hucniepcus cBeta. CIIOXKHBIN cocTaB 0enoro ceera. Lser.

Cobwuparomue u paccenBaromiue JuH3b. ToHKas nH3a. DOKYCHOE PACCTOSHHUE W ONTHUYECKAs CHUJa TOHKOM JIMH3BI.
[Toctpoenue n3o0pakeHuit B COOMPAIONIUX U pacceuBarONIUX JMH3aX. DopMysia TOHKOM JIMH3BI. YBeJIWYEHUE, 1TaBaeMOe
JIMH30M.

[Ipenesnbl MPUMEHUMOCTH FT€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. Mnatepdepennus cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOMIONEHUS MaKCUMYMOB W
MUHHMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakmus cBera. Judpaxkuuonnas pemérka. YciaoBue HAONIOJAEHUS TJIABHBIX MAaKCHUMYyMOB TIPH  I1aJICHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha AUGPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHudeckne yYCTPONCTBA M MPaKTUUYECKOE MPUMEHEHHWE. OYKH, JIyma, (oroammapaT, MPOCKIMOHHBIN armapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTHKA, AUGPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssmonuHEHOE pacpocTpaHeHHe, OTPaKEHHUE U MpeoMiIeHHe cBeTa. ONTHYECKHE TIPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanne cBONCTB N300paykKeHUH B JTMH3AX.

Mojenyu MUKPOCKOIIA, TeJIECKOIIA.

Ha6nronenue natepdepenimm cpeta.

Habnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonmyyeHue crekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuyenue cnekTpa ¢ HOMOIIbIO AU(PPAKLIUOHHON PEIIETKH.

Habnronenue nonsipuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamoptuvie pabomuol

N3mepenue nmokaszaTens NpeioMIICHUs CTEKJIA.

UccnenoBanne cBOMCTB N300pakeHUH B JTMH3AX.

Habmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CHIEIHAIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuilbl NPUMEHUMOCTH KJIacCHMYecKoW MexaHukd. [locTymarsl cCHelMalibHOW TEOPUUM OTHOCUTEIHHOCTHU:
WHBApUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMme, IPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U COKPAILICHUE JIUHBI.
DHeprus 1 UMNYJbC PENSITUBUCTCKON YaCTUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUs MOKOS.



Pa3znen /. KBanToBas pusuka
Tema 1. Inemenmol K6anmoeoil OnMuUKU

®otonsl. ®opmyrna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPIHsl U UMIYJILC (OTOHA.

OtkpeiTue u uccnegopanue porodddexra. OnbiTe A. I'. CTomeroBa. 3akonsl hoTodddekxra. YpaBHeHHE DUHINITSHHA
st poroaddexra. «KpacHas rpanuna» Gporodddexra.

JaBnenue ceera. OneiThl I1. H. JleGenena.
XHUMHYECKOE IeHCTBHUE CBETA.

TexHuueckne yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHUE!

dbotornemenT, (HoTomATUMK, COJTHEUHAs OaTape,
CBETOHO/I.
Jlemoncmpayuu

®dotod(pdhekT Ha yCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHET0 GpoTodddekTa.
CBeTonuo.

Conneunas Oartapesi.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna no paccesuuto o -yactuil. [lnmanerapHas moaens atoma. Iloctynarsl

bopa. N3nyyenue u nornomnieHue GOTOHOB MPHU MEPEX0JI€ aTOMa C OJJHOTO YPOBHS HEPrUM Ha Jpyroil. Buasl criekTpos.
CriekTp ypOBHEW SHEPrUM aToMa BOJOPO/a.

BonnoBsie cBoiicTBa yactuu. Bonnsbl ge bponsa. KopiycKynsipHO-BOITHOBOW 1yaii3M.
CnoHTaHHOE U BBIHYKJICHHOE U3JIy4YECHUE.

TexHuuecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: CIICKTPAIbHBINA aHan3 (CIIEKTPOCKOII), jJa3ep, KBAHTOBBIH
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYUCHHUS.



Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

HaGnronenue nunHeituaToro cnekrpa.

Tema 3. Amomnoe s0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHUs siapa. OTKpbITHE paanoakTUBHOCTH. OmnbiThl Pesepdopaa mo
ONpENENICHUI0 COCTaBa paJUOaKTHBHOrO u3nyuyeHus. CBoiictBa anbda-, Oera-, ramma-usiaydyeHus. BrusHue
PaaMOAaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykinonHas monens siapa [elizenOepra—Banenko. 3apsan aapa. MaccoBoe 4ucio
aapa. M30Torsl.

Anbda-pacnaa. DIEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. 'aMMa-u3nydeHue. 3aKOH paiiOaKTUBHOTO pacnaia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 €.

Snepubiit peaktop. Tepmosinepubiii cunte3. [IpoOreMbl M MEPCHEKTUBBI SACPHON SHEPreTUKH. DKOJIOTUYECKHE
ACIIEKTHI AIEPHOU YIHEPTETUKMU.

DneMeHTapHbIe YacTULBL. OTKPBITHE O3UTPOHA.

MeTto1b1 HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaJIbHbIe B3auMoieicTBUs. ENMUHCTBO (hr3nueckoil KapTUHBI MUPA.

TexHUUecKHne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE. JO3UMETP, Kamepa BuibCcoHa, siAepHBIN peakTop, aTOMHas
o6omoOa.

Llemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpekoB 4acTull (1o roToBbIM GoTorpadusm).

Pa3nen 8. DjieMeHTBI aCTPOHOMMHU M ACTPOPUZMKH
Otansl pa3BUTUs acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE ACTPOHOMHUH.
Bun 3B&3nnoro neba. Co3Be3aus, sipkue 3BE37bl, TUIAHETHI, UX BUAUMOE JIBUKEHUE.



CosiHeuHas cucrTema.

Connue. ConHeuyHass akTUBHOCTh. Vctounuk sHepruu ConHua W 3BE3A. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jluarpamma «CHEKTpajbHbI KJIACC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] IJIaBHOW IOCIENOBATENBHOCTH. BHyTpeHHee ctpoeHue 3BE31. COBpEMEHHBIE NPEICTABICHUS O
IPOUCXOXKIEHUU U 3Botonuu ConHIla 1 3BE31. DTarbl KU3HU 3BE3.

Mineunbiii Ilyte — Hama I'anaktuka. Ilomoxenne u jaBwxkeHue CosHna B [amaktuke. Tumbl rajgakTHK.
Pagnoramaktrku u kBazapsl. YEpHBIE OBIPHI B AIpax rajJaKTHK.

Bcenennas. Pacuinpenue Beenennoit. 3akon Xa60ma. PazOeranue ranaktuk. Teopust boibiioro B3peiBa. PennkroBoe
U3IIy4ECHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPWIOKEHUN I OINpeAeeHHUs
M0JI0KEHUs1 HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3/11si CeBEpHOTro MONyIIapHsl U SpKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, minaner, Mieunoro Ilyru.

O06o01maroiee NOBTOpPeHNE

Ponb ¢pu3uku m acTpOHOMHUU B SKOHOMUYECKOM, TEXHOIOTUYECKON, COLMATBLHON U 3TUYECKON cepax nedaTeIbHOCTH
YeJI0OBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTWHE MHpa, pojb (pU3MUECKON Teopuu B
(bopMUpOBaHUU TPENCTABICHUNA O (DU3UUYECKON KapTHHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 11 Kjacce OCyHmIECTBISETCS C YYETOM  COJZEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, T€Oorpapuu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOIO IMO3HAHMUS. SIBJICHUE, HAY4YHBIM (axT,
runoresa, pu3nyeckasi BEIMUMHA, 3aK0H, Teopusl, HAOII0IEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHE, MOJICIb, U3MEPEHHE.

Mamemamuxa: peuieHHEe CHUCTEMBbl YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIMHU: CHHYC, KOCHUHYC, TaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB,



MIPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIWM, MPU3HAKU MOJ00MS TPEYrOJbHUKOB, OMpEeiICHUE TUIONAAN TUIOCKUX (GUryp u
o0BEMa Tell.

buonocus: snextpudeckue sBICHUS B KUBOW MPUPOJIE, KoJeOaTelbHbIe TBIKCHUS B KUBOW MPUPOJIE, ONTHIECKUE
SIBJICHUSI B )KMBOM MPUPO/IE, NCUCTBUE pAJAUALIUH HA KUBBIE OPTraHU3MBI.

Xumusi: CTpOEGHHUE aTOMOB W MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tel, MEXaHU3Mbl 00pa30BaHMS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus’: MarHUTHBIE TIOTIOCA 3EMJTH, 3aJI€KU MArHUTHBIX Py, (HOTOCHEMKA 36MHOM TTOBEPXHOCTH, MPEJCKA3aHUE
3EMJIETPSICEHUMN.

Texnonozusa. JTVHUMA SIEKTPOIEpead, TE€HEpaTop NEPEMEHHOrO TOKA, AJIEKTPOJABUIaTENb, WUHAYKIMOHHAS IE€Yb,
pagap, paavonpuéMHUK, TelIeBU30p, aHTeHHa, TeiedoH, CBU-meub, MpOEKIIMOHHBINA ammapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.

HNJIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUSA

OcBoenue ydeOHOro mpeaMera «du3nka» Ha ypoBHE CpeaHero obimero oOpasoBaHus (0a30BbIil YPOBEHbB) JTOJIKHO
o0ecIeyuTh JOCTHKEHNE CIENYIONIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUs y4eOHOro npeameTa «Du3nKa» JOHKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
00y4JarIIMXcss PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH TMMO3UIMEH JMYHOCTH, CHCTEMOW I[CHHOCTHBIX
OpUCHTAIIUM, TO3WTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
oOIIeCTBa, pacIIUpPEHUE >KM3HEHHOI'O OMbITa W OMbITA ACSATEIBHOCTA B IMPOIECCE pealn3aldd OCHOBHBIX HAIPaBJICHUM
BOCITUTATENILHOU JIEITEIIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxIaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU O0YYArONIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUUCKOTO
o01recTna;

IPUHATUE TPATUITMOHHBIX O0IIEYEIIOBEUECKUX TYMAHUCTHYECKUX U JEMOKPATHIECKUX IIEHHOCTEH;



TOTOBHOCTbL BCCTH COBMCCTHYIO JCATCIBHOCTL B HMHTCPCCAX TI'PAKIAAHCKOI'O 06HICCTB8,, Y4aCTBOBAThH B

CaMOYIIPpABJICHUU B O6pa30BaTCJIBHOI?I OpraHu3anuu,

yMEHHUE B3aMMO/JIEHCTBOBAThH C COIMATILHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAUYCHUEM;
FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS .

c(hOpMHUPOBAHHOCTh POCCUUCKON IPaskIaHCKOM MIEHTUYHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIDKCHHSIM POCCUUCKUX YUEHBIX B 00JacCTH (HUBHKU U

TEXHHUKU,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS .
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TIOBEICHMUS,
CIIOCOOHOCTh OIEHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYACh Ha MOPAIbHO-

HPAaBCTBCHHLIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIIbHOCTH y‘{éHOI‘O;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TIOCTPOEHKME YCTONYHUBOTO OYIyIIETO;

4) 3¢TeTHYeCKOT0 BOCTIMTAHHUS :

3CTETUYECKOE OTHOIIEHHE K MUY, BKIIOYast 3CTETUKY HAydYHOTO TBOPUYECTBA, MPUCYIIEro (U3NIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHNS

HHTEPEC K PA3IUYHBIM chepam MpodheCCHOHATBHOM NESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOM U TEXHUKOH,

yMEHHE COBEPIATh OCO3HAHHBIN BRIOOpP OymyIiei mpodeccruu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHHI,

TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BAHMIO B 00J1aCTU (DU3UKH HA MIPOTSIKEHUU BCEH JKU3HH;

6) 9K0JI0rM4ecKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTH IKOJIOTMUECKON KYIbTYpPbI, OCO3HAHHUE INI00ATLHOTO XapaKkTepa HKOJIOTUYECKUX MPoOeMm;
IJIAHUPOBAHUE U OCYIIECTBIICHUE NEUCTBUU B OKPYXKAIOIIEH CPEAE HA OCHOBE 3HAHUA LEJIEN YCTOWYUBOIO PA3BUTUS

YCJIOBCUYCCTBA,

pacUIMpeHre ONbITA IEATEIbHOCTH 3KOJOTMYECKON HAMTPaBIEHHOCTH Ha OCHOBE MMEIOIUXCS 3HAHUM 110 (QUBHKE;
7) HIEHHOCTH HAYYHOTO MO3HAHMSA:
c(hOpMUPOBAHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3HUECKON HAYKH;



OCO3HAaHHUC LICHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B ITPOICCCC U3YUCHUA (1)I/IBI/IKI/I OCYHICCTBIIATL IIPOCKTHYIO
" UCCIICOAOBATCIbCKYIO ACATCIIBHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe e CTBUS
ba3oBble JJoruyeckue JeiicTBHUA.

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJdu3UpoOBaTh MPOOIEMy, paccCMaTpUBaTh €€ BCECTOPOHHE,

ONPEIEIIATh LEIU IEATEIIbHOCTH, 33J1aBaTh ITIApAMETPbl U KPUTEPUH UX JOCTHKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PaCCMaTPUBAEMbIX (PU3HYECKUX SBICHUSX,

pa3pabarbiBaTh IMJIAH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHaInu3a UMEIONIUXCS MaTepHAIbHBIX U HEMaTepHUaIbHBIX
pPECYpCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OILIEHHWBATH COOTBETCTBHE pE3YJIbTATOB LEJSAM, OILIEHUBATh PHUCKH
MMOCJICJICTBUU JIEATECIbHOCTH,

KOOPJMHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUAX PEAIbHOTO, BUPTYAJbHOTO U KOMOUHHPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BUBaTh KPEATHBHOE MBIILJICHHUE MIPU PEITISHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBareabCckue AeiicTBHA.

BJIJIETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHITUSIMUA U METOJIaMH (PU3UYECKON HAYKH,

BJIaJIETh HaBBIKAMHU Y4€OHO-UCCIIEA0BATEIBCKOM U MPOEKTHOM JAEATeTbHOCTH B 00JacTU (DM3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3NYECKOro COJIepXKaHus, MPUMEHEHHUIO
Pa3IMYHBIX METOAOB IMO3HAHUS;

BJIQJIETh BHUJAMHU JICSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpeTaldd, MNpeoOpa3oBaHUI0 U
IIPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHUCJIE TIPH CO3JaHUU YIECOHBIX IPOCKTOB B 00J1aCTH (PUBHKHY,;

BBISIBJISITh IIPUYMHHO-CJIEJICTBEHHBIC CBS3U U aKTYAJIM3UPOBATH 3a7]a4y, BBIJIBUTATh TUIIOTE3Y €€ PEUICHUS, HAXOAUTh
ApryMEHTHI JIJIS I0KA3aTEIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;



aHAJIM3UPOBATH TOJYYEHHBbIE B XOJE PEIICHUS 3aJaud pPe3yibTaThbl, KPUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTH,
POrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3a/ladyll B 0OpPa30BaTEIbHOM JAEATENbHOCTH, B TOM YHUCIE IPU U3YYEHUU
bu3uKwy;

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001aCTh HKUZHEACSITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, MPEIJIaraTh OPUTrMHAIbHBIE MOJX0/bl U PEIICHMUS;

CTaBUTH MPOOJIEMBbI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PELICHUS.

PabGora ¢ unpopmanmeii:

BJaJeTh HaBBIKAMU TMOJy4YeHHUs HMHPOpMAIUN (PU3UUECKOTO COJAEp)KaHUS M3 MCTOYHHUKOB pPAa3HbIX THIIOB,
CaMOCTOATENILHO OCYILIECTBISATh MOUCK, aHAIM3, CUCTEMATU3alMI0 U MHTEPNpPETalni0 HH(QOpPMAIMU Pa3IUYHbIX BUJIOB U
dbopM mpeacTaBIeHHUS,

OLIEHUBATh JJOCTOBEPHOCTbh UH(POPMALIHH;

UCIIOJIb30BaTh CPEACTBa HH(DOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOIMH B PEIIEHUU KOIHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3AIlMOHHBIX 3a/ad C COOJII0JICHHEM TpeOOBaHMUI AProOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHusl, MPAaBOBBIX U STUYECKUX HOPM, HOPM HUH(POPMAITMOHHOUN 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEP)KaHUS B Pa3IMYHbIX (opMmMaTax ¢ y4€TOM Ha3HaueHUs HHOOpPMALUU U
LEJIEBOM ayAUTOPUH, BbIOMpast ONTUMAIbHYIO (POpMY MIPEACTABICHUS U BU3YyaIU3aLUU.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHA:
OCYILIECTBIIAThH OOIIEHNE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU €ATENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOHPIMKTHBIX CUTYallMi U cMAr4aTh KOH(IUKTHI;
Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
NOHUMAaTh U UCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHIMBUIYaIbHON pabOTHI,
BbIOMpaTh TEMATUKY U METOJbI COBMECTHBIX JEUCTBUM C yUETOM OOLIMX UHTEPECOB U BOZMOKHOCTEHN KaX/10r0 WieHa
KOJUIEKTHBA,



NPUHUMATh IEJIM COBMECTHOM JIEATEIBHOCTH, OPraHM30BBIBATh W KOOPJAWHUPOBATH JACHCTBHS MO €€ JOCTHKCHUIO:
COCTaBJIATh IUIAH JACHCTBHM, pacupelcsiaTh pojd ¢ y4éTOM MHEHHH yYaCTHHKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

OILICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXKJIOT0 yJacTHHKA KOMAaHJbl B OOIIMH pe3yiabTaT IO pa3pabOTaHHBIM
KPUTECPHSM,;

npeajiaraTh HOBbIC IIPOCKTHI, OIICHUBATD UJICH C MO3UIIUH HOBU3HBI, OPUTHHAILHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYIICCTBIISATh ITO3UTUBHOE CTPATETMUYECKOE IIOBEJACHHUE B pa3IMYHBIX CHUTYyalUsAX, MPOSABIATH TBOPYECTBO M
BOOOpaXkeHHE, ObITh HMHUITHATHBHBIM.

PeryisiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE eiiCTBUSA
CamMmoopranusanusi:
CaMOCTOATENIFHO OCYIIECTBIISITh MMO3HABATENBHYIO NEATENbHOCTh B OOJACTH (PU3UKU M aCTPOHOMHH, BBISBIATH
po0JIeMbl, CTaBUTh U (OPMyYITHUPOBATH COOCTBEHHBIC 3a/1a4H,
CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PEIICHUS PACUETHBIX UM KAaYeCTBEHHBIX 3aJay, ITJIaH BBIMOIHEHUS MPAKTUYECKOMN
paboThI C YY4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTEHUH;
JIaBaTh OIEHKY HOBBIM CUTYAIUsIM;
pacumupsATh paMKy y4eOHOTro MpeiMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUH;
JenaTh OCO3HAHHBINA BBIOOD, apTyMEHTUPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT,
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO APYAUIIMHA B 00JaCTH (DU3UKH, TOCTOSHHO TOBBIIIATH CBOU
00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAJLHbI UHTEJJIEKT:
J1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTh, OILICHUBATh COOTBETCTBUE PE3YJIHTATOB
EISIM;
BJIQJIETh HAaBBIKAMM I103HABATEIILHOW pedieKCUM Kak OCO3HAHUS COBEPLIAEMBIX JCHCTBUM M MBICIUTEIIBHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;
UCIIOJIb30BaTh MPUEMBI PedICKCHH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOT'O PEIICHHUS,



YMETb OILICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHAMATh MOTHBBI M ApTYMEHTHI JIPYTUX MPH aHAJIA3E PE3YJIbTATOB JIEATEIHHOCTH,

NPUHUMATH ceOsl, MIOHUMAasi CBOU HEJOCTATKHU U JIOCTOMHCTBA,

IPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHATIU3€E PE3yIbTaTOB EATCILHOCTH,

IpU3HABaTh CBOE MPaBO M MPABO JPYTUX HA OIIHMOKH.

B nporiecce nocTrkeHNs IMYHOCTHBIX PE3YIIBTATOB OCBOSHUS MPOTPAMMBI 10 (DU3HUKE VISl YPOBHS CPEHETO 0OIIEro
o0pa3oBaHus y 00YJarOIINXCS COBEPIICHCTBYETCS AMOIMOHATIBHBIN HHTEIIIEKT, MIPEANOIaralonmii cOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TMOHWMAaTh CBOE AMOIMOHAIBHOE COCTOSHUE, BUJCTh HAIPABIICHUS
pa3BUTHUSI COOCTBEHHOM IMOITMOHAIBHOM C(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE,
CIIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJIEHHE K JOCTIKCHUIO IIEIA M yCTEeXy, ONTHUMH3M, HHUIIMATUBHOCTD,
yYMEHHE JHCTBOBATh NCXOIS K3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHUMAaTh JMOIIMOHAJIBLHOE COCTOSHUE JPYTHUX, YYUTHIBaTh €ro mpH
OCYIIIECTBIEHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO,

COIMAJTBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBAaTh OTHONIICHHWS C JPYTHMH JIFOJBMH, 3a00THUTHCA,
NPOSIBIISITH MHTEPEC M pa3peniaTh KOHQIHKTHL.

MNPEJIMETHBIE PE3YJIbTATHI

K «xonmy oOywyenuss B 10 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)karh
c(hOpMHUPOBAHHOCTH y 00YUAIOITUXCS YMECHHINA

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMUPOBAHUHU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B
Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUICCKON JACITEIbHOCTH JIFO/ICH;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS H3yYCHHBIX (DH3MUECKUX MOJICIICH: MaTepraibHas TOYKa, HHEPIIHAIbHAS CHCTEMa
oTcu€ra, aOCOJIIOTHO TBEPJOE TENIO, UACATBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYCCKUI 3apsj MPH PEIICHUH (PU3NUYSCKUX 3a/1ay,



pacrno3HaBaTh (U3MYCCKUE sBICHUS (IPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJISPHO-
KMHETUYECKOW TEOpUU CTPOEHUSI BEIIECTBA M DAJIEKTPOJMHAMHUKHU. PABHOMEPHOE M PaBHOYCKOPEHHOE MNPSIMOJIUHEHHOE
JBIDKCHHE, CBOOOIHOE TaJICHHE TEJ, IBMKEHUE 110 OKPY>KHOCTH, MHEPIIHS, B3auMoieicTBre Tel, Tuddy3us, OpOyHOBCKOE
JBYOKCHHE, CTPOCHHUE KHUJIKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00BbEMa Tel MpU HarpeBaHWU (OXJIaKICHUH), TEIIOBOE
paBHOBECHE, HCIApECHHE, KOHJEHCAIMs, IUJIaBJICHHE, KPUCTAJUIM3allMs, KHUIIEHHE, BJIIAXKHOCTh BO3/lyXa, ITOBBIIICHUE
JABJICHUSI Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY NapaMeTpaMH COCTOSIHUA Tra3a B M30IPOIECcCax,
AIEKTpHU3alus Tell, B3aUMOJICUCTBUE 3aPAJIOB;

OMHUCBHIBATh MEXAaHUUYECKOE JBUXKEHUE, HCIOJb3Yys (PU3MYECKUE BEJIMYUHBI: KOOpAMHATA, IYyTh, MEpEeMEIICHUE,
CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIla, UMITYJbC Tella, KWHETUYEeCKasl SHEPTusl, MOTEeHIMaIbHAs YHEPrHsi, MEXaHUYecKas
paboTa, MexaHMYECKasi MOITHOCTbh; TIPU ONMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HUCIIOIB3YEMbIX BEJIMUMH,
uX O0O3HAYEHUS W €IWHUIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (U3UYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMH;

OIKCHIBATh U3YUYEHHBIEC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, UCIIONB3YS (PU3NYECKHUE BEIUUYUHBI: T1aBJICHUE
rasza, TeMIiepaTypa, CpelHssi KUHETHYECKas YHEPTUsl XaOTUUECKOro ABUKEHUSI MOJEKYJ, CPEOHEKBaApaTUYHAsI CKOPOCTh
MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, paboTa rasza, Kod(PQPUIMEHT MOJE3HOr0 JEHUCTBUSL TEIIOBOTO
JBUTATENISA; MPU OINMUCAHUM TPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICI HMCIOJIb3YEMbIX BEIMYHMH, MX OOO3HAUYCHUS M
€IMHUIIBI, HAXOUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DM3UUECKYIO BETUUYUHY C APYTUMH BEIMUYUHAM;

OIMCHIBATh W3YYCHHBIC 3JICKTPHUECKHE CBOWCTBA BEHISCCTBA M DIIEKTPUYCCKHE SIBICHUS (ITPOIECCHI), HCIOIB3YS
bu3nUecKre BEIWYUHBL. AJIEKTPUUECKUN 3apsj, AJIEKTPUUYECKOE TMOJie, HAMPSHKEHHOCTH IO, MOTEHIMAN, Pa3HOCTh
MOTEHIIMAJIOB; TIPU ONMKMCAHUW MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCMOJIb3YEMbIX BEJIUYMH, UX O003HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMU BEIMUYNHAMH;

aHATM3UPOBATh (PM3UYECKUE TTPOIIECCHI U SBIICHUS, UCTIOIL3Ys (DU3NUECKHe 3aKOHBI ¥ TIPUHIIUIIBI: 3aKOH BCEMHPHOTO
tarotenus, |, Il u Il 3akonsr HbroTOHA, 3aK0H COXpaHEHUs] MEXAHWYECKOW SHEPruH, 3aKOH COXPAHEHUs] MMITYJIbCA,
OPUHIMI CYNEPHO3ULUA CHUJI, MPUHIUI PaBHONPABUS HHEPIUAIBHBIX CHUCTEM OTCUETA, MOJEKYISPHO-KMHETUYECKYIO
TEOPUI0 CTPOEHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW PHEPrUU TEIUIOBOTO JIBHXKEHUSI MOJIEKYJ C
aOCOIOTHOM TeMITepaTypoH, MePBhIi 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAaHEHHUS JJIEKTPUUECKOTO 3apsaa, 3akoH KymoHa,



IpU 3TOM pasinyuaTh CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBHS (IpaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHUHIIMIBI JICUCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3inyaTh yCIOBUSI UX
0€30MMacHOT0 MCIIOIb30BAHUS B IOBCEAHEBHOM KHU3HU,

BBITIOJTHITh SKCIIEPUMEHTHI TI0 HUCCIEAOBAaHUIO0 (DU3MUECKHUX SBJICHHWA W IMPOILECCOB C HMCIOJB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUH, Mmpu 3ToM (hopMyIupoBaTh mpodiieMy/3aiady W THIIOTE3y y4eOHOro 3KCIIepHMMEHTa, cOOMpaTh
YCTaHOBKY W3 MIPEIJIOKEHHOTO 000PYyI0BaHUS, POBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIIAThH MPSIMBbIC ¥ KOCBEHHBIC U3MEPEHUS (PU3MUYECKUX BEIUYHH, ITPH 3TOM BBIOUpATh ONTUMAIBLHBIN CIIOCO0
MU3MEPEHHMSI U MCIIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTEH N3MEPEHUH;

UCCJIEIOBATh 3aBUCUMOCTU MEXKIY (DU3MUYECKUMU BEIUYMHAMH C WCIIOJIb30BAHUEM NPSIMBIX HU3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH PE3YJIHTATHI MOTYIEHHOW 3aBUCUMOCTH (DU3UIECKUX BEITUYHMH B BHUJIC TAOJIHII U
rpaduKoB, JeNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICOBAHHUS;

coOroIaTh TpaBuiIa OE30MacHOTO TpyJda MpH MPOBEACHUM HUCCICOBAHWA B paMKax y4eOHOTO 3KCIEPHUMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM UM MPOEKTHOM JAESITENbHOCTH C  HCHOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOHCTB U
1ab0paTOpHOro 000PYAOBaHUS;

pemaTth pacy€THBIC 3a7aud C SIBHO 33/JIaHHON (PU3UYECKON MOJIENBI0, UCTIONB3Ys (PHU3UUECKHE 3aKOHBI M TPUHITUIIHI,
Ha OCHOBE aHalW3a yCIOBHS 3aJa4d BBIOMPATH (PU3NYECKYIO MOJIEJb, BBIACIATh (PU3NUYCCKHUE BEITUYHUHBI U (DOPMYIIBI,
HEOoOXOoMMMbIe I €€ pelieHus, TPOBOJAUTh PACUYEThl U OLICHUBATh PEATHHOCTH IMOJYYEHHOTO 3HAYEHUS (U3HUECKOU
BCJTUYMHBI,

pelaTh KaueCTBEHHBIC 33/1aY. BBICTPAMBATH JIOTHUECKHA HETPOTHBOPEUMBYIO IIETIOYKY PACCYXKICHHHA C OMOpON Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKUE SBICHHUS,

UCIIONIb30BaTh TMPU PEIICHUW YYEOHBIX 3a/Jad COBPEMEHHBbIC HWH(GOPMAIMOHHBIE TEXHOJIOTHHM JUIsl TIOWCKA,
CTPYKTYPUPOBAHHMS, WHTECPIIPETAIIMN W TPEACTABIICHUS YU4eOHOW M HAYYHO-TIOMYJISIpHON WH(GOpMAIMH, TOJyYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOTyIaeMyt0 HHPOPMAITHUIO;

NPUBOJUTh TIPUMEPHl BKJIAJla POCCHHWCKHX W 3apyOCKHBIX YYCHBIX-(DM3MKOB B pa3BUTHE HAyKd, OOBSICHEHHE
IPOIIECCOB OKPYXkKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



HCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3UKE B TMOBCEAHEBHOM >XM3HU Ui oOecrieueHuss Oe30MacHOCTU TPHU
oOpamieHu ¢ nOpuOOpaMu M TEXHUYECKUMH YCTPOMCTBaMH, MJii COXPAaHEHUS 370pOBbS M COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEeH cpee;

paboTaTh B TpymIe C BBHIMOTHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIeH, MIAHUPOBATH Pa0OTy TPYIIIbI, PAIIMOHAIBHO
pacrpenensaTh 00sS3aHHOCTH W IJIAHUPOBATh JCSATEIHLHOCTh B HECTAaHJAAPTHBIX CHUTYaAlMsIX, aJICKBATHO OLICHUBATh BKJIA]
KaKJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHHE PACCMaTPUBAEMOMN TTPOOIIEMBI.

K «xoniy o60ydyenuss B 11 Kkjacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)karh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPaAX pojib U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KApTHUHBI MHUpA, B
Pa3BUTUM COBPEMEHHOW TEXHHUKH W TEXHOJOTHM, B IPAKTUYECKOW JESITEIbHOCTH JIFOAEH, LEJIOCTHOCTh U EIMHCTBO
bu3nuecKol KapTUHBI MUPA;

YUYHUTBIBaTh TPAHUIIBI IPUMEHEHUSI U3YUYCHHBIX (PU3MYECKUX MOJECH: TOUEUHBIN AIEKTPUUYECKUI 3apsij, JIyd CBETa,
TOYEUYHBIN UCTOYHUK CBETA, A/IE€pHAasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/[pa MPpH pelieHud GU3NIECKUX 3a/1a4;

pacro3HaBaTh GusnuecKue siBiaeHUS (IIPOIECCh) U OOBICHATh MX HA OCHOBE 3aKOHOB 3JICKTPOJAUHAMHUKHU M KBAHTOBOM
(bUBUKH: 2JIEKTPUYECKasi TPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JICUCTBUSL TOKA, B3aUMOJICICTBUE
MarHuTOB, SJEKTPOMAarHWTHAs WHIYKIMS, ACHCTBHE MArHUTHOTO IOJsl Ha MPOBOJHUK C TOKOM M JBUXKYIIMICS 3apsii,
AJIEKTPOMArHUTHbIE KOJEOAHWS W BOJIHBI, MPSIMOJIMHEMHOE paCIpOCTpaHEHUE CBETAa, OTPaKEHHUE, MPeIoMIICHHUE,
uHTepdepeHus, audpakuus W TOJsApH3alus CBeTa, AUCTepcus cBera, (ortodnekTpuyeckuii dddext (poroaddexr),
CBETOBOE [IaBJICHHE, BO3HUKHOBEHME JIMHEMYATOro CIEKTpa aroMa BOJAOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuOaKTUBHOCTD;

ONMCBHIBATh M3YYCHHBIC CBOWCTBA BellecTBAa (DJIEKTPUYCCKUE, MArHUTHBIC, ONTHYECKHE, JJICKTPUUYECKYIO
IPOBOJUMOCTh PA3IMUHBIX CPEI) M DIIGKTPOMArHWTHBIC SIBJICHUS (IIPOIECCHI), HCIOIB3Ys (PH3UUECKHE BEITHYWHBI:
AIEKTPUUYECKUN 3apsijl, CHjia TOKA, PJIEKTPUUECKOE HAMPsHKEHUE, SJIEKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHIIUATIOB,
ANEKTPOJBIKYINAs cuiia, paboTa TOKa, MHAYKLUMS MarHUTHOTO mouis, cuia Amrepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKH, JHEPTHUS AIEKTPUUECKOT0 ¥ MATHUTHOTO TOJIeH, IEPUOJT U YacToTa KosieOaHuil B K0JieOaTeIbHOM KOHTYPE, 3apsij
U CHJla TOKa B TPOIECCE TaPMOHHYECKHX 3JIEKTPOMArHUTHBIX KOJeOaHwid, (JOKyCHOE pPAaCCTOSHUE W ONTHYECKas CHIIa



JIMH3BI, TIPY ONKMCAHHWHU MIPABWIBLHO TPAKTOBATH (DU3UUECKUI CMBICI MCIIOIb3YEMBIX BEIMYMH, UX 0003HAUEHHUS U €IUHMIIBI,
yKa3bIBaTh (hOPMYIIBI, CBSA3BIBAIONIUE JAHHYIO (QU3UUECKYIO BEIUUHNHY C APYTUMH BEIHUYNHAMY,

ONKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHHUS MW NPOLECCCH, HCIOIB3YsA (U3NYCCKHUE BEIMYUHBI. CKOPOCTh
DIIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YacTOTa CBETA, SHEPrHs W UMIIYJIbC (POTOHA, MEPHOJ MOIypaclaaa, SHePrus
CBSI3M AaTOMHBIX SJEp, NPH OINUCAHWH IPABUILHO TPAKTOBAaTh (U3UUECKHUN CMBICI HCIOJB3YEMBIX BEIUYHMH, HX
0003HAYEHUS M CAUHUIIBI, YKa3bIBATh (DOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PHM3UUECKYIO BEIMYUHY C APYTUMH BEIHUYUHAMH,
BBIUHCIIATH 3HAYeHNE (PU3HUCCKOI BETUIHMHEI,

aHATU3UPOBAaTh (PH3MUECKUE MPOILECCHl W SBJICHUS, HMCIONB3ysA (U3NUYECKHE 3aKOHBI W MPUHIMILI 3akoH OMma,
3aKOHBI  IIOCJIEOBATEIBHOTO M  IAPajUICIbHOTO  COEIUMHEHHS IPOBOJHHKOB, 3akoH Jkoynas—JIeHma, 3akoH
SJIEKTPOMATrHUTHON WHAYKIMH, 3aKOH MPSMOJMHEHHOr0 PaclpOCTPAHEHHUS CBETAa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
IpeOMIICHUST CBETa, ypaBHeHHe DiHInTeiiHa 11 (Goroddderra, 3aKOH COXpaHCHHs] SHEPrUH, 3aKOH COXpPaHCHHUS
HMITYJIbCA, 3aKOH COXPAaHEHHS 3JIEKTPUYECKOIO 3apsaa, 3aKOH COXPaHEHHMs MAacCOBOIO YHMCIIA, IMOCTYJIaThl bopa, 3akoH
pPaaioaKTHBHOTO paclaja, IMPH dTOM pa3indyarh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BHIPAKEHUE H
ycioBHs (TpaHMIIBI, 00JIACTH) IPUMEHUMOCTH;

OIIPEENIATh HampaBIeHHE BEKTOPA HMHIAYKIIMHA MAarHUTHOTO IIOJIA MPOBOJHHKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
JlopeHua;

CTPOMTH M OIKCHIBATH N300pakeHUE, CO3AaBAEMOE IIOCKUM 3€PKaIOM, TOHKOM JTMH30M;

BBIIIOJIHATH YKCIIEPUMEHTHI 10 HMCCICAOBAHUI0 (DM3MYECKHMX SIBJICHHA M IMPOLECCOB C HCIOIL30BAHUEM IPSMBIX U
KOCBEHHBIX H3MEPEHHUI: MPH 3TOM (GOPMYyIHPOBaTH MpobieMy/3agady W THIIOTE3Y y4eOHOro SKCIIEpHMEHTa, COOMpaTh
YCTAHOBKY U3 IPEII0KEHHOr0 000PYyI0BaHMUs, IIPOBOAMTD OIBIT U (POPMYITHPOBATH BHIBOIHI;

OCYILECTBJIATH MPSMbIC U KOCBEHHBIC M3MEPEHUs (U3NUCCKUX BEIUYHH, IPU 3TOM BBIOMPATH ONTUMAJBHBIN CIIOCO0
HU3MEPEHMS U UCII0JIb30BaTh U3BECTHHIC METOIBI OLEHKH ITOTPEIIHOCTEH H3MEPEHHUIA,

UCCIACNOBATh 3aBHCHMMOCTH (DM3MUYCCKHUX BEIHMYMH C HCIONB30BAHHEM MPSAMBIX HM3MEPEHHH: TMPH  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3YJILTATHI MTOJYYCHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYHH B BHIE TaOIHIl U
rpaduKOB, JE€/IaTh BEIBOJLI [T0 PE3YIbTAaTaM HCCIIEIOBAHNS;



coOrofaTh MpaBuia O€30MacHOTO TpyAa MPU TPOBEACHUM HCCIEAOBAHUNA B paMKax Y4eOHOro 3KCIEPUMEHTa,
y4eOHO-UCCIIEJOBATEILCKON M MPOEKTHOM JAESITENBHOCTH C HUCIHOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB U
1abopaTopHOTO 000PYAOBAHUS;

pemarh pacy€THbIEC 3a/1a4u C SIBHO 33JIaHHOM (PM3MYECKOM MOJENbI0, UCIOJb3Yyd (PU3NYECKHE 3aKOHbI U MPUHLHUIIBI,
HAa OCHOBE aHajM3a YCJOBHS 3a/aud BBIOMpaTh (PU3UYECKYIO MOJEJb, BBIACIATh (DPU3MUECKUE BEIUYUHBI U (POPMYJIbI,
HEoOXOoAUMbIE NIl €€ pelIeHHs, MPOBOAMTH PAcU€Thl U OLEHUBATh PEAIbHOCTb IOJIYYEHHOI'O 3HA4€HUs (PU3HUECKOM
BEJINYMHBI;

pelaTh KaueCTBEHHbIE 33/1aUl: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LIETIOUYKY PACCYKIEHUM C OMOpPOW Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBJICHUS;

UCMOJb30BaTh IMpPH PELIEHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(GOPMAI[MOHHBIE TEXHOJOIMHM JJsi IIOUCKa,
CTPYKTYpUPOBaHUSA, UHTEPIPETALUNA U TPEICTaBICHUS Y4eOHOM M Hay4YHO-TIOMYJAPHOW WMH(GOpMAaLKU, TMOTYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH AHAJIU3UPOBATH MOJTYy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MIPUHLIMIIBI AEMCTBUS MallliH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS UX OE€30MaCHOTO
MCIIOJIb30BaHMS B ITIOBCEAHEBHOM )KU3HU,

OPUBOJUTH NPUMEPHl BKIIaJda POCCUICKUX U 3apyOE€XKHBIX YYEHBIX-(PU3HKOB B pPa3BUTHUE HAyKH, B OOBSICHEHHE
IPOLIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (pU3MKE B NMOBCEIHEBHOM XHU3HM JUId oOecnedyeHuss Oe30MacHOCTU NpHU
oOpallleHud ¢ TNpudopaMH U TEXHUYECKUMHU YCTPOMCTBAMHM, MJIi COXpPAHEHUS 3J0pPOBbS U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO MIOBEJEHUS B OKPYKAIOILIEN CPELE;
paboTath B rpyIIie ¢ BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MJIAHUPOBATH Pa0OTy TPYMIIbI, PAIMOHAIBHO
pacnpenensTh 00s13aHHOCTH U IUNIAHUPOBATh ACSTENIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATh BKJIA]T
KaX/10r0 U3 YYaCTHUKOB TPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m HanmMeHoBaHMe pa3/iesioB U TeM KosnuecrBo yacos DJIEeKTPOHHBIE

nporpaMmMbl Bcero Koutpoasusie | Ipaktuyeckne | (undposbie)




padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
Paznen 1. ®PU3UKA U METO/bl HAYYHOI'O IO3HAHMU S
bu6mmoreka [IOK
1.1 ®u3nka ¥ METOJIbI HAYYHOI'O TIO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka IIOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Amaminca ! https://m.edso00.ru/7f41bf72
bubmmoteka [IOK
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro o pasnemny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [IOK
' TCOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka 1IOK
32 OCHOBEI TEPMOAHAMHKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bubnmnoreka [IOK
' da30BbIE IEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DNeKTpocTaTUKa 10 1 bubmuorexa [IOK



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

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

IlocTossHHBIN NeKTpUYECKU TOK. TOKH B

bubnmoreka [IOK

4.2 pa3IMYHBIX cpeax 12 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KIIACC

KosmyecTBo yacoB JJ1eKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTnueckue (muncpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. QJIEKTPOAUHAMUKA
MarnuTHoe 1noJje. IeKTpOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eckue 1 3JIEKTPOMarHUTHHIS 9 1 bu6mmoreka [IOK
' KoJie0aHus https://m.edso0.ru/7f41c97¢c
29 MexaHu4eCcKHe U AIEKTPOMATrHUTHBIE 5 1 bu6mmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c¢
bubmuorexa [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOI OIITUKH 6 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

bu6mmoreka [IOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEeHTBI aCTPOHOMUHU U aCTPOPUIUKU 7 ng;;ﬁf:g;gﬁ/};fﬂcgk
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o06miaromiee TOBTOPEHHE 4 Et?fs?;rzfsgsigﬁlsfmwk
Uroro no pazaeny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudpossie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero U3y4YeHHusi | oOpa3oBaTe/IbHbIC
padoThI padoThbI
pecypchl

1 ®usuka — Hayka o npupone. Hayunsie 1 bubnnorexa [IOK
METObI TTO3HAHUST OKPYKAIOIIETO MUAPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto ¢usuku B

5 (hOopMHPOBAHNUN COBPEMEHHOM Hay4HOI 1 bubnmnoreka [JOK
KapTHUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/ff0c33e6
NEeITEILHOCTH JI0ICH
MexaHn4eckoe IBUKEHHUE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 but6mmoreka [IOK
nerxenus. [lepemenienue, CKOpoCTsh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMeEpHOE npsiMOIIMHEITHOE 1 bubnuoreka [IOK
JIBIDKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMOJIIMHEWNHOE 1 bubnmnoreka [JOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe masieHne. Y ckopeHue 1 bubnmnoreka [JOK
cBOOOIHOTO MaEHUS https://m.edsoo.ru/ff0c39cc

7 Kpuponuneitnoe nBmxeHue. J{prkenne 1 bubmuoreka [IOK
MaTepuaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunaumn otHocuTenpbHOCTH ["anumnes.

8 HNueprimanpHble CUCTEMBI OTCUYETA 1 bubnuorexa [JOK

P . ' https://m.edsoo.ru/ff0c3be8
[TepBsIii 3ak0H HproTOHA



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

Macca tena. Cuna. [lpunuun

bubnunorexa LIOK

ne(hOpMHUPOBAHHON MPY>KUHBIL.

9 CyHEPHO3ULIMU CUil. BTOpOil 3aK0H
yrep H p . https://m.edsoo.ru/ff0c3be8
HeroTona 1151 MaTepuaabHON TOUKH
Tperuii 3akoH HerotoHa s bubnuoreka [IOK

10
MaTE€PHAITBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTo TsArorenus. Cumia

11 TsbkecTu. [lepBast kocmuyeckas bubmorexa HOK

P https://m.eds00.ru/ff0c3d00
CKOPOCTb
bu6mmorexa [IOK
12 Cuna octH. 3akoH ['yka. Bec tena
yrpyT J https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadummeHt tpenus.
13 Cuta cf)n OTHBJ]C}(IbI/Iq:I pu BI/I)I:CGHI/II/I bubmorexa LIOK
P P https://m.edsoo0.ru/ff0c3f76
TeJa B KUJAKOCTH WU rase
[locTynarenbHOE U BpalaTeibHOe

14 JBUKEHHUE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [lnedo cumnsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tesla
NmMnynbc MaTepruanbHOM TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnmnorexka HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMItysbca. PeakTuBHOE JBUKEHUE
PaGota 1 MOIITHOCTB CHUIIBI.

16 Kunernyeckas sHEprusi MaTepualbHON bu6mmorexa [LIOK
ToukHu. Teopema 00 M3BMEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SJHEPrUu
[loTenumanbHas SHEpTUs.

Bubnunorexa LIOK

17 [ToreH1manbHas 3HEPTUS YIIPYTO

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[loTeHumanbHas SHEPTHs Tena BOIU3H
IIOBEPXHOCTU 3€MJIN

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBsi3b paboThI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MeEXaHn4YeCKOHU SHEPruu CUCTCMBbI TCII.
3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUHN

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JIaGopatopHnas pabora «MccienoBanue
CBSI3U PabOTHI CHIIBI C U3MEHEHUEM
MEXaHW4YECKOIl YHEPTruy Tena Ha
MIPUMEPE PACTHKEHHST PE3HHOBOTO
KIyTa»

20

KonTponbHast padota o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXaHHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBHKEHUS U
B3aMMO/JICHCTBUS YaCTHUI] BEIIECTBA.
Mogaenu cTpoeHust ra30B, KUIAKOCTEN U
TBEPABIX TN

23

Macca monekyn. Konnuectso
BemtectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TeMmieparypa u
e€ uzmepenue. lllkana remneparyp
Lenscus



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

WUneanbusiii raz 8 MKT. OcHoBHOE

but6mmoreka [IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGconroTHas TemrepaTypa Kak Mepa

26 CpeHEl KNHETUYECKON IHEPTUU bubnuoreka [IOK
JIB>KEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHast pabota «lccienoBanne

28 3aBHCUMOCTH MEXY IapaMeTpaMu
COCTOSIHHSI Pa3peKeHHOTO raza»

29 N3ompoueccsl B HI€aIbHOM I'a3e U UX bu6mmorexa [IOK
rpaduyeckoe npeacTaBieHUue https://m.edsoo.ru/ff0c570e
BuyTtpenussa sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U

30 crocoObI e€ n3MeHenusi. KonmnuecTBo bubnuorexa [IOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJI€ATbHOIO
rasza

bu6mmoreka LIOK
31 Bunsl Terionepenaun
A pet https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIIOEMKOCTD BEILIECTBA.
bubnunorexa LIOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AnquabatHeli mpoiece

33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U €TI0 bubnnorexa [IOK
MPUMEHEHNE K U30MPOIIECCaM https://m.edsoo.ru/ffOc5efc

34 HeoGpaTtumocTs npoiieccoB B mpHUpo/Ie. bubnmoreka [JOK
BTtopoii 3aKk0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpuntun aeiictus u KITJI rermooit butmmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MAILWHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/]
37 DKoJIOTHYecKHe MpoOIeMbl
TETUIODHEPTETHKHU
38 Ob6o6maromuii ypok «MomnekysipHas bu6mmoteka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKHI» https://m.edso0.ru/ff0c6938
KonTponbHas paboTa mo Teme
39 «MonekynspHas pusznka. OCHOBBI bubmmorexa [IOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»
40 [TapooOpazoBanue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAs! 1 OTHOCUTEITbHAS bubmuorexa [IOK
BJIAKHOCTH BO3/yXxa. HackleHHbIN ap https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPOIIHS CBOWCTB bubnmoreka [IOK
42
KpucTayioB. JKuakne KpucTauisl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
[InaBnenue M KpUCTATIA3AIIHS.
43 VY nenbHas TemioTa MiaaBIeHUs bbmmorexa [IOK
A ' https://m.edso0.ru/ff0c6708
CybOmumanmst
but6mmoreka [IOK
44 0% 6
PABHEHHE TEILIIOBOTO Dasarca https://m.edsoo.ru/ff0c6820
DIIeKTpU3aus Tell. DICKTPUUECKUI
45 3aps. JIBa BUIa SIEKTPUIECKUX bubamorexa [IOK
AR A P https://m.edsoo.ru/ffOc6bcc
3aps0B
46 [IpoBOIHUKY, AUINEKTPUKHU U bu6nmorexa [IOK

MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS

https://m.edsoo.ru/ffOc6bcc



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

QJICKTPHUYCCKOI'O 3apdaa

BsaumoneiicTBue 3apsi1oB. 3aKOH

bubnunorexa LIOK

47 Kynona. ToueuHbIN dIEKTPUUECKHI
Y p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 3JIEKTPUYECKOTO TTOJIS.

48 [TpuHIUTT CynepIO3UITIN bubnmoreka [JOK
INEKTPUUECKUX MoJel. JInann https://m.edsoo.ru/ffOc6df2
HaNpsHKEHHOCTH
Pabota cui 3JeKTpOCTaTHIECKOTO

49 nond. ITorennuan. Pa3zHocts bubmorexa LOK

' ' https://m.edsoo.ru/ff0c6f00
IIOTEHIMAJIOB
I[IpoBOMHUKY U JUDIIEKTPUKA B
50 3J'IpeKT 0CTATUYECKOM n(f)ne bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JluanekTpudeckast MPOHUIIAEMOCTh
bu6nunoreka LIOK
51 OnexrpoéMrocth. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCATOpa. DHEPTUs 3apsKeHHOT'0 bubnmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 JlabopaTtopHas pabota "H3mepenue

NMEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIMD AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO

54 anmapara, CTpyWHOT'O IIPUHTEDA.
DNeKTpoCTaTUYCCKas 3allHUTA.
3a3zeMJIeHHE AIEKTPONpruOOpOB

55 DJIEKTPUYECKUI TOK, YCIOBUS €TI0

cymectBoBaHus. [I0CTOSAHHBIN TOK.



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

Cuna toka. Hanpsixenue.
Conporusnenue. 3akoH OMa juist
y4acTKa Ienu

56

[TocnenoBarensHOE, ApaIENBHOE,
CMEIIaHHOE COEMHEHNE TPOBOHUKOB.
JlaboparopHas pabota «l3yuenue
CMEIIAHHOTO COETUHEHUS PE3UCTOPOB»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTBH NEKTPHUECKOTO
ToKa. 3akoH Jxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 IOJTHOM (3aMKHYTO#)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas paboTa
«3mepenne DJIC ncrtounuka Toka u
€Tr0 BHYTPEHHETO COTPOTUBIICHUS»

0.5

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsl MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHUBJIEHUSI METAJUIOB OT
Temmneparypbl. CBepXIIpOBOIUMOCTh

60

DIEeKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonmynpoBOAHUKH, UX COOCTBEHHAS U

MpUMecHas NpoBOAUMOCTh. CBOMCTBA

p—n-nepexoxna. IlonynpoBogHUKOBBIE
npuOOpHI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUYECKHUI TOK B pacTBOpax u
pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTpoNUTHYECKas: AUCCOIUALIMS.
DIIEKTPOJIN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DNEeKTpUYECKUl TOK B raszax.

CamocCTOsITeNbHBIN U bu6mmoreka [IOK
63 . 1
HECAaMOCTOSITENIbHBIN pa3psaa. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyeckue MpruOoOpsl U yCTpocTBa
64 U UX np aKTI/I‘{eCKOI; il I/II)MeHCyHI/Iep 1 brbsmorexa [OK
P P ' https://m.edsoo.ru/ff0c86fc
[paBuia TexHUKH 0€30MaCHOCTH
65 O6o06maromuit ypok 1 bu6mmoteka [IOK
«INEeKTPOIUHAMHKA» https://m.edsoo.ru/ffOc88be
KonrponsHas pabora o teme
66 «Qnekrpocratuka. [ToctostHHbIN 1 1 bubnnorexa [IOK
BJIEKTPpUYECKUM TOK. TOKM B pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubii ypok. KortponbHas padora 1 1 bubnmnoreka [JOK
o TemMe ""DIeKTpoJuHAMHKA " https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O6001maromumii ypok 1 bubmmorexa [LIOK
no Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
11 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/m Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoThI

pecypchbl



https://m.edsoo.ru/ff0c84ae
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IlocTossHHBIE MAarHUTHI U UX
B3auMoeiicTBre. MarHuTHOE IT0JIE.
Bektop MarHuTHOM MHAYKUUH. JIMHUM
MAarHUTHON MHIYKIIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

MarsuTHO€e noJje TPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneicTere npoOBOJHUKOB C
TOKOM

bubmuorexa [IOK
https://m.edsoo.ru/ff0c98fe

JIaGopatopHas pabora «3yuenue
MarHuTHOT'O MOJISI KATYLIKH C TOKOM»

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO IOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
JlabopaTopHas pabota
«HccnemoBanne neMCTBAS
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleficTBHE MarHUTHOI'O I1OJIS Ha
JBIDKYIIYIOCS 3apSIKEHHYIO YaCTHILY.
Cuna Jlopenia. Pa6oTa cutbl
Jlopenua

bubmuorexa [IOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHast UHAYKIUs. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. IJC
UHAYKIMU. 3aKOH 3JIEKTPOMATrHUTHON
nnaykunn Papanes

JIaGoparopHas pabora
«HccnenoBanue sBICHUS
HNIEKTPOMATHUTHON MHITYKITUH»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHME

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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camouHaykiuu. IC caMOMHIYKIUU.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOﬁCTBa Hn ux
IIPUMEHEHHUE . IOCTOSIHHBIC MAaIrHUTHI,
OJICKTPOMArHuThI, 3JICKTPOABUIATCIIb,
YCKOPHUTECIIN DJICMCHTAPHBIX YaCTUII,
HWHAYKOHWOHHAs ICYb

10

O06o0maromuii ypok «MarHuTHOE
moJie. DICKTPOMAarHUTHAS UHITYKIIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas paboTa mo Teme
«MaramuTHoe II0JIE.
DNeKTpOMarHuTHasT WHITYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOJHBIE MEXaHHYECKHE
koseOaHus. 'apmoHnyeckue
KosieOaHus. Y paBHEHUE
rapMOHHYECKUX KOJICOAHUI.
[NpeBpaieHue >HEpruu

bubmuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGopartopHas pabora
«HccnenoBanue 3aBUCHMOCTH
Mepro/Ia MaJIbIX KoJieOaHUH Tpy3a Ha
HUTH OT JUTUHBI HUTU M MAcCHhI Tpy3a»

14

KonebarenbHbiit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
U7IeaJIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorust Mexy MeXaHn4eCKUMH 1
3IIEKTPOMArHUTHBIMH KOJI€0aHUAMHU

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcona. 3akoH

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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COXPAaHCHUS SHCPIruu B HACAJILHOM
KosebaTeIbHOM KOHTYpPC

https://m.edsoo.ru/ffOcb9c4

16

[pencraBneHue 0 3aTyXarOMIUX
KosieOaHusIX. BoIHy X IIeHHbBIE
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KILCHHI)IC E)JIGKTpOMaFHI/ITHI)IG
KoJIEOaHUs

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblil Tok. CHHYCOUAATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKa. AMIUIUTYAHOE U
JNEUCTBYIOLIEEC 3HAYCHHUE CUJIBI TOKA U
HaIpsKEHUs

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozactao,
nepeaaya v norpedieHue
3JIEKTPUYECKOM SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOIO 3BOHKA,
reHepaTopa IepPEMEHHOT0 TOKa,
JIMHUM 3JIeKTponepeaad

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

20

DKOJIOTUYECKUE PUCKH TIPU
TIPOM3BOJICTBE AIICKTPOIHEPTHH.
Kynbrypa ncnosib3oBanus
3JIEKTPOIHEPIUU B TOBCETHEBHOM
KU3ZHU

21

MexaHudecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocthb
pacnpocTpaHeHus U IJIMHA BOJHBI.
[Tonepeunbie ¥ MPOAOIBHBIE BOJIHBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
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3Byk. CkopocTb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTs. [1kana bubmmorexa [IOK
p ' https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI pagHOCBS3U U
24 TeneBuieHus. PazButue cpeacts
cBs3M. Paguonokanus
25 KonTponbhas padbora «Konebanus u bu6nuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHETHOE pacpOCTPaHEHHUE
26 CBETa B OJHOPOJHOM Cpele. bubnuotexa [IOK
TodeuHblil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue Bubamorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
M300pakeHui B TUIOCKOM 3€pKaJie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpaxenue. lIpenenbHblil bub6nuorexa [IOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KeHUs
29 JlaboparopHas pabota «3mepenue bubnuotexa HOK
TOKA3aTels MPEJIOMIIEHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [ToctpoeHune n300paskeHUi B
30 nuH3e. opmysa TOHKOM JIMH3bI Bubamorera [IOK
+ PopMy ' https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
31 JlabopaTopHas pabota

«ccnenoBanre CBOUCTB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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M300paKEHUI B TUH3AX»

Hucnepcus ceeta. Ci0XKHBII cOCTaB
6enoro cseta. Lger. JlaboparopHas

32
pabora «HabmroneHue qucrnepcuun
cBeTa»
33 WnTepdepennus crera. Judpaxuus bubnmoreka [IOK
cBeta. JludpakuronHas pemeTka https://m.edsoo.ru/ff0ced22
34 [lonepedHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpsI U yCTPOHCTBA U
YCIIOBHS X O€30MMaCHOTO IPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
KJIACCUYECKON MexaHUKH. [locTynmatsl bubnuorexa [IOK
36 .
CIIEUAIBHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ame/IeHre BPEMEHHU M COKpAILCHUE bubmmorexa LIOK
A P P htps://m. edsoo.ru/ffcfad?
JUTAHBI
DHEPrus U UMITYJIbC PEISITHBUCTCKOM
38 yacTtranbl. CBsA3b MAcChl C DHEPTUEN U bubmorexa HOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPIHsl MTOKOS
KonrponsHas pabora «OnTHKa.
39 OCHOBBI cIEIUAIBHON TEOPUH bubmorexa [OK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH»
40 ®oronsl. ®opmyna [Inanka. JHeprus bubmmorexa LIOK
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE U HCCIIEIOBAHNE bubnmoreka [IOK

dbotoaddekra. OnbiTer A. I

https://m.edsoo.ru/ffOcffc4
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CroseroBa

3akoHsl poTtodddexra. YpaBHEHHE

bu6nmuoreka [IOK
42 OitnmreliHa s potoaddexra.
At b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢porodddexra
Jasnenue ceeta. Onbithl [1. H.
43 JlebGeneBa. XuMHU4eCKOE ICHCTBUE bubmorexa [TOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTponcTsa u
MPAKTUYECKOE MPUMCHECHHE
44
¢dboTormeMeHT, GOTOAATUHK,
collHeuHas OaTapesi, CBETOANO/T
45 Pemenue 3aga4 no reme «71€MEHTHI bu6mmoreka [IOK
KBAHTOBOW ONTHKU» https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OnbITHI
46 Pezepdopaa mmo paccestHuIO 0-4acTu bubmmorera [IOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InaneTapHas MoJIesIb aTOMa
bu6mmoreka [IOK
47 Iloctynatel Bopa
Y P https://m.eds00.ru/ff0dOafa
Nznydenue u mornomieHne GOTOHOB
48 I I/I}l"Iqe €X0JIe aToMa C O Hc()bro OBHSI bubmorera [IOK
P peXon . g P https://m.edsoo.ru/ff0dOafa
SHEPTruM Ha pyroil. Buasl criekTpoB
BosHoBbI€ cBoOMCTBa YacTUIl. BOJIHBI
ne bpoiins. KopnyckynsipHo- bubmumorexa LIOK
49 .
BOJIHOBOM fyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE W3JTYYCHHE
OTKphITHE paTUOaKTUBHOCTH. OTIBITHI
bu6mmoreka [IOK
50 Pezepdopaa o onpeaeneHuio cocrara

PAAOAKTUBHOI'O U3JTYUYCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CoiicTBa anb(a-, 6era-, ramma-
u3ny4yeHus. Bnusuue
PaauOaKTHBHOCTH HA JKUBBIC
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uznyuenue

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B SI7PE.
SnepHble peakuuu. S nepHelil
peaxtop. [IpoGnemsl, nepcneKTHBHI,
9KOJIOTUYECKUE ACTIEKTHI SIIEPHON
JSHEPTeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOIIOACHUS 1
pEerucTpanuu 3JI€MEHTAPHBIX YaCTHUL.
Kpyraslii cton «@yHaaMeHTalbHbIE
B3anMoeiicTBrda. EQUHCTBO
(bu3nIecKoi KapTHHBI MUPa»

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

55

Bun 38é3nH0r0 HeOa. Co3Be3mus,
HpKI/IC 3Bé3,Z[I>I, IIJIAHETHhI, UX BUINUMOC
nBxkenne. CollHEYHAs CUCTEMA

56

Connue. ConHeyHasi akTUBHOCTb.
Hctounuk sneprun CosHua U 3BE3]1

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI IIIaBHOU
nociieoBaTeIbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE



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

NpeACTABJICHUA O IPOUCXOXKIACHUHN U
3BOJIFOIINH COJ'IHI_[a u 3Bé3I[

58

Mieunsii [Iyte — Hama ['anakruka.
Ilonosxenne n npuxenue CosHLA B
lNanaktuke. I'anaktuku. YepHbie
JBIPBI B SI7Jpax rajJakTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bosbioro B3psiBa.
PenukroBoe usirydyeHue.
MertaranakTuka

60

HepeI_HCHHBIe HpO6JIeMBI ACTPpOHOMHU

61

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKN»

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJOTHYECKOM, COITMATbHON 1
ATUYECKOH cdepax AeITeTbHOCTH
YesoBeKa

63

O60o0maromuii ypok. Pois u mecto
(U3HUKYN 1 aCTPOHOMHH B
COBPEMEHHOW HAYYHOI KapTHHE MUpa

64

O606maromuii ypok. Pois
(busnyeckoit Teopur B HOPMHPOBAHUH
MpeACTaBICHUN 0 PU3NUECKON
KapTUHE MHpa

65

O6o0matomuii ypok. Mecto
¢bu3nueckoil KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-




Hay4YHBIX IIPEICTABICHUN O IPUPOLIE

PesepBHbIil ypok. MarautHoe noie.

66 1
DneKTpoMarHUTHAsE UHIYKIIHS
PesepBHblitl ypok. OnTuka. OCHOBBI

67 CIelMaJIbHON TCOpUHr 1
OTHOCHUTEILHOCTHU
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DJeMeHTHI aCTPOHOMHHU U 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpOpU3UKU
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d1784
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