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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CpellHEro o01iero oopasoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUH K
pe3ynbpTaTaM OCBOCHHSI OCHOBHOM 00Opa3zoBarelibHOM mporpammsbl, npeactaBieHHbIXx B GT'OC COO, a Takxke ¢ yuéroM ¢enepanbHOil paboueit
porpaMMbl BOCIHMTAHHUS M KOHIICTIIMM TpenojaBaHus ydeOHOro mpenmera «®Pu3mka» B 00pa30BaTeNbHBIX OpraHmzanusx Poccuiickoin
®denepanuy, peain3yroMX OCHOBHbIE 00pa30BaTENIbHbIE MPOTrPaMMBbI.

Coneprkanue porpaMmel 1o (pU3uKe HaIpaBJIeHO Ha (POPMHUPOBAHKE €CTECTBEHHO-HAYUYHOU KapTHHBI Mupa odydarommxcs 10—11 kmaccoB
npu oOyuyeHUMM uX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTENILHOCTHOro mnoxaxona. [Iporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusM OI'OC COO k mimaHupyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM U METANpeAMETHBIM pe3yJabTaTaM OOydYeHHS, a TaKXKe YUHUTHIBACT
HEOOXOIMMOCTh peaTM3alliil MEXKIIPEIMETHBIX CBs3ei (M3UKH C €CTECTBEHHO-HAYYHBIMH YUEOHBIMHU TpeaMeTaMu. B Hel ompenemnstoTcs
OCHOBHBIE 11€JT U3y4eHUs (PU3UKU Ha YPOBHE Cpe/lHero odiero ooOpa3oBaHusl, MIaHUPyEMbIE Pe3yIbTaThl OCBOEHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B TOM YHCIIE MIPEIMETHBIE PE3YIIbTATHI 110 T0/1aM 00y4IeHUS;
coziepkanue yueOHoro npeameta «Du3nkay 1mo rojaM o0ydeHus..

Odu3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BRICTyNAas B KauecTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII
BKJIaJ] B cHCTeMy 3HaHUU 00 okpyxatomiem mupe. llkonpHbli Kypc (U3UKHM — CUCTEMOOOpa3yIOMIMHA Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, TIOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SBIICHUM, U3y4aeMbIX XUMHUEH, OHOoJIOTHEH, pu3nueckoi reorpadueii u
acTpoHoMuel. Mcnonp3oBaHue U aKTUBHOE MpUMEHEHHE (PU3NUECKUX 3HAHUU ONpeAessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B
cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOJTY4YEHHUs HOBBIX MaTepUaioB C 3a/JaHHBIMU CBOMCTBaMH U JIpyrux. M3zydyenue ¢usuku
BHOCHUT OCHOBHOM BKJIaJ B ((JOPMUPOBAHUE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpa 00y4aromuxcs, B JOpMUPOBAHUE YMEHUN MPUMEHSATh HAYUHBIN
METO/1 TO3HAHUS MPU BBIMOTHEHUH UMU Y4eOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (pusuku st ypoBHS cpeiHero o01mero o0pa3oBaHusl MOJ0KEH Psijl UIeH, KOTOPhIE MOXHO pacCMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SIBISETCS JOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3lesioB (GU3UKH,
BKJIIOUAET KaK BOIMPOCHI KIIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes cenmepanuzayuu. B coOTBETCTBUU C HeW marepual Kypca (U3MKH OOBeAMHEH BOKPYr (Qu3MUecKux Teopuil. Bemymmum B Kypce
aBIsieTcs GopMUPOBaHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuszanus npeanosiaraeT UCMOJIb30BaHUE TYMaHUTAPHOTO MOTEHIMana (U3NYECKOM HayKH, OCMBICICHHE
CBSI3U Pa3BUTHS GU3UKHU C pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKN mpesmnonaraeT 3HAKOMCTBO C HIMPOKHM KPYrOM TEXHMYECKMX U TEXHOJOTMYECKUX
MPUIIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.



Hoes oxonocuzayuu peanusyercsi MOCPEJACTBOM BBEIACHMSI DIIEMEHTOB COJIEP)KaHHUS, IOCBSIIEHHBIX HKOJIOTUYECKUM IpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHA, a TAK)Ke 00CYKJICHUS MPOOJIEM PallMOHAIBHOTO MTPUPOIOTIONB30BAHHS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU JJIEMEHTaAMH Kypca (DM3MKH Ha YPOBHE CpelIHEro oOmiero oOpa3oBaHUs SBISIOTCS (pusmdeckue Teopuu (popmupoBaHUE
MIPEJCTABICHUNA O CTPYKTYPE MOCTPOCHUS (PU3MUECKON TEOPHH, POJIM (PyHIaMEHTAIHHBIX 3aKOHOB M IPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX
0 MPHUPOJE, TPaHUIIAX TPUMEHUMOCTH TEOPUH, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOILIECCOB).

CucreMHO-1esTeIbHOCTHBIN MOIX0/] B Kypce (PU3MKHU pean3yeTcs Mpexk/ie BCEro 3a CYET OpraHu3alii SKCIEPUMEHTAIbHOMN AesTeTbHOCTH
oOyuatoutuxcs. [nsg 6a3oBoro ypoBHA Kypca (DM3MKH — 3TO MCIOJIb30BAaHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abopaTOpHBIX PabOT, KOTOPhIE B MporpamMme Mo (u3NKe OOBEAUHEHBI B OOIIMI CIHUCOK YYCHHYECKHMX MPaKTUYeCKUX padboT. Beinenenue B
YKa3aHHOM IepeyHe JabopaTopHbIX padOT, MPOBOAUMBIX JUIsl KOHTPOJIS M OLEHKH, OCYLIECTBIISIETCS] ydacTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJsl U3 OCOOCHHOCTEH IMIaHMpPOBAHUS M OCHalleHus kabuHera Qusuku. [Ipu 3TOM oOecrneunBaeTcsi OBIaJeHHE O0YYarOIIUMUCA YMEHUSIMU
MIPOBOJUTH KOCBEHHBIE M3MEPEHHs, MCCIEA0BAHUS 3aBUCHUMOCTEN (PU3MUECKUX BEJIMYUH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPESIOKEHHBIX
TUIOTE3.

Bonbioe BHUMaHue ynensercs pelieHHI0 pacy€THBIX M KauyeCTBEHHBIX 3aad. [Ipu 3ToM Juis pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIFOTCS
3aJlau ¢ SBHO 33JJaHHON (PM3MUYECKOI MOJIEIbI0, O3BOJIAIONINE MPUMEHATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pa3zesa Kypca,
TaK U UHTETpUpPYys 3HAHMS M3 pa3HbIX pa3aenoB. [[ns kauecTBEHHBIX 3a/Jay MPUOPUTETOM SBISIOTCS 3afaHHsl Ha OOBSICHEHHE MPOTEKAaHUS
¢buznuecKkux SIBICHUW M TMPOLIECCOB B OKpYXKalolled >Ku3HM, TpeOyromue BblOOpa (GU3NYECKOM MOJeNu [Uisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTepuaabHO-TEXHUUYECKOMY 00ECIICUCHHIO Y4eOHOTOo TIpoliecca 0a30BbIi ypOBEHb Kypca
¢bu3MKM Ha YpPOBHE CpeAHero ooOumiero oOpa3oBaHHUS JOJDKEH H3Y4aThCs B YCIOBMSIX MPEIMETHOro KaOuHeTa (PU3MKU WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIrO HHKIA. B kaOuHeTe (u3MKM JOKHO OBITH HEoOXoauMmoe 1abopaTopHOE
o0opynoBaHue AJis BBIMOJIHEHUSI YKa3aHHBIX B IIporpaMMe Mo (pu3nke y4eHHYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMIOHHOE 000pYA0BaHHUE.

JlemoHcTpalMoHHOEe 00OpynoBaHUE (OPMUPYETCSI B COOTBETCTBUU C MPHUHLUIIOM MHUHUMAIbHON JOCTaTOYHOCTH M 0OeCreyrBaeT
MMOCTAHOBKY IE€PEUMCICHHBIX B MPOrpaMMe Mo (U3MKE KIIOUEBBIX JIEMOHCTpAIUil U1 HMCCIEIOBAaHUS M3Y4aeMbIX SBJICHUI M IPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JIaGoparopHoe 000pyIOBaHUE AJISl YUEHUYECKUX MPAKTHYECKUX paboT GopMHUpYETCs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs
B pacuéTe OJHOr0 KOMIUJIEKTa Ha ABYX oOydaromuxcs. TeMarnyeckue KOMILIEKTHI TaO0OpaTOpHOTO 000PYI0BaHUS JIOJIKHBI OBITH IOCTPOEHBI Ha
KOMITJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX W IUGPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX HU3MEPHUTENIBHBIX CHUCTEM B BHJAE LU(POBBIX
nabopaTopHii.

OCHOBHBIMH HENSIMHU U3YyUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
dbopMHpOBaHHE WHTEpeca M CTPEeMIICHHUS OOYydYaloOUIUXCS K HAyYHOMY HM3YYEHUIO MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;
pa3BHUTHE IPEJICTABICHUI O HAYYHOM METOJIe MIO3HAHUS U (JOPMHUPOBAHUE HCCIEAOBATEIHCKOTO OTHOLIEHUS K OKPYKAIOIUM SIBIICHUSIM;



(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yueHHsI OCHOB CTPOCHHUS MaTepHH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
(dbopmupoBaHre yMEHHI OOBSICHSTD SBJICHUS C UCIIOIB30BAaHUEM (PH3UUECKUX 3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;
(hopMHpOBaHKE MPEACTABICHUIA O POJIM (PU3HUKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTiokeHue 3THX Ieliel 00ecieunBaeTCs peleHreM CIeTyIoNInX 3a1a4d B MPOIecce N3ydeHns Kypca (Pu3uKu Ha ypoBHE CpeAHEro oOIIero
oOpa3oBaHUs:
MpHOOpETEeHNE CUCTEMBI 3HaAHUI 00 00IMX (PU3MUECKHUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHsX, BKIIOYas MEXAHHUKY, MOJIEKYISIPHYIO (HU3HUKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U JIEMEHTHI acTpO(PU3UKH;
dhopmMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKHE 3HAHUS I OOBsICHEHUST (PU3NUYECKUX SBICHUM B MPUPOJIE U YISl IPUHATHS MPAKTUUECKUX
pEeLIeHUI B TOBCEHEBHOW KU3HU;
OCBOEHHE CIIOCOOOB pEelIeHUsI pa3IMYHbIX 33734 C SBHO 3aJJaHHOW (HU3NYeCcKOl MOJEIbIO, 3a/1a4, MOJpa3yMeBaIOIX CAMOCTOATEIbHOE CO3/JaHHe
(bu3UYIeCcKOi MOIeTH, aICKBaTHON YCIOBUSIM 3a7a4H;
MOHUMaHKEe (PU3MYECKUX OCHOB M MPHUHITATIOB ICUCTBHS TEXHUYECKUX YCTPONUCTB M TEXHOJOTHUYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeny;
OBJIaJIECHUE METO/IaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3HUECKUX SKCIIEPUMEHTOB, aHAIM3a U MHTEpIpETaluu HHPOPMAIHH,
oTnpeeNieHus: JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yabTaTa;
CO3/IaHUE YCIOBUH JJIsl pa3BUTHUSL YMEHUM MTPOEKTHO-NUCCIIEIOBATENBCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha n3yuenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE CpeHEro obmiero oopasoanust orBoautcs 136 vacos: B 10 kimacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 wacoB (2 yaca B HEZIEIO).

[Ipennaraemslii B mporpamMmMe 1o (usuke nepedeHp 1a00paTOPHBIX U MPAKTUYECKUX Pa0dOT ABIISAETCS PEKOMEHIOBAHHBIM, YUUTENb JeaeT
BBIOOD MpoBeieHus 1a00PaTOPHBIX pabOT U OTBITOB € YIETOM MHIAUBUAYAIBHBIX 0COOEHHOCTEH 00yJaromuXcsl.

Bo Bpems BbinonHeHUs yueOHOM paboueil mporpaMMbl 1o npeaMery «Pusnkay peanusyrorces ciaeayroume moayau Pabodei mporpaMMbl
BocnuTanus KI'KOVY «Beuepnss mikona Nely:

1. Ypounas nesaTenbHOCTb.
2. IIpodopuenTarusi.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOIO NIO3HAHUS

®usnka — Hayka o npupone. HaydHnble MeTOIbl MO3HAHMS OKpYKarouero Mupa. Poip skcriepuMeHTa M TEOpPHHM B IPOLECCE MO3HAHMS
MPUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pusnueckux sABJIeHUN M mpoueccoB. Hayunbele runores3sl. dusznueckue 3aKOHbl M TEOpUH. ['paHUIBI NPUMEHUMOCTU
¢uznueckux 3aKoHOB. [IpyHIMIT COOTBETCTBUS.

Ponb u MecTo pusnku B hopMUpOBaHUN COBPEMEHHOM HayYHOW KapTUHBI MUPA, B TPAKTUUECKON AESITeIbHOCTH JII0 IEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO BMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE MaTepUabHOW TOUYKH, X MPOEKIIMHA HA OCH CHCTEMBI
KoopauHat. CloKeHue MepeMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSAMOJIMHEHHOE IBWKeHHE. ['paduku 3aBUCUMOCTH KOOpJIWHAT, CKOPOCTH, YCKOPEHHs, IMyTH H
nepeMeNIeHrs MaTepruaIbHON TOYKHA OT BPEMECHH.

CBoOoaHoOe majienre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuposmHelinoe naBwkeHue. [[BrykeHHe MaTEepHAIbHONW TOUYKH O OKPYKHOCTH C TIOCTOSIHHOHM 10 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeWHas ckopocThk. [lepron u yactora obpamieHus. L{eHTpocTtpeMuTensHoe yCKOpEHHE.

Texnuueckue ycTpOHCTBA M MPAKTUYECKOE MIPUMEHEHHUE: CITUAOMETP, ABIKEHUE CHAPSAIOB, IEMTHBIE U pEeMEHHBIE MepelauH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILTFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeoOpazoBaHue ABMYKEHUI C HCIIOJIb30BAaHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.



HccnenoBanue COOTHOLIECHUS MEXKIY NYTSIMHU, MPOWICHHBIMU TEJIOM 3a TOCIEIOBaTEe/IbHBIC paBHbIE MPOMEXYTKA BPEMEHU IMpHU
PABHOYCKOPEHHOM JIBM’KEHMH C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHNs IAPUKaA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. I1epssiii 3axkoH HeroToHa. MHEpInanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uiiuu cwi. Bropoi 3akoH HproToHa miis MarepuanbHOW TOuku. Tpetwil 3akoH Hprorona mis
MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenune. Bunbr Tpenus (mokosi, ckoibxeHus, kadeHus). Cwina tpenus. Cyxoe TpeHue. Cuiia TpeHHsI CKOJBXEHUS W CUjla TPEHHS TMOKOSI.
Koaddumument tperus. Crna CONpoTUBICHUS IPH IBIKCHUH TeJa B KUIKOCTH WIIH Ta3e.

[TocTynarensHoe ¥ BpamateabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT CuiIBI OTHOCHUTENIBHO OCH BpameHus. [limedo cuitbl. YcnoBus paBHOBECHS TBEPIOTO TeEJA.

TexHnueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TIOAIUIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIINUX TEJL.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenus Opycka 1o HaKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKHUHE U PE3HHOBOM 00pasiie, oT ux aehopMaliuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonvl cOXpaneHusn 6 MexanuKe

Nmmynsc MaTepuanbHON TOYKH (TeJa), CUCTEMbl MaTepHalbHBIX TOYEeK. VIMITylbCc CHIIBI M U3MEHEHHE MMITYIIbCa Tea. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBH>KEHHE.

PaGota cuibl. MOIIHOCTh CHITBL.



Kunernueckas sHEprisi MaTepuainbHON Toukd. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTHH.

[lorenumaneHas sHeprud. lloTeHnmaneHas sHeprus ynpyro aedpopmupoBaHHOM npyxkuHbl. [loTeHuManbHas sHeprus Tena BOIU3U
MIOBEPXHOCTU 3EMJIN.

[ToTreHmansHbple U HETIOTCHIMAIBHBIC CHIIBL. CBs3b Pa0OTHl HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOW PHEPTUU CHCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckne ycTpoiuCcTBa U MPaKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, NPYKUHHBIM IMHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBIDKEHUE.

[lepexon moTeHNIMAIBLHONW SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydeHnne abCcoIOTHO HEYNIPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHWEM MEXaHWYEeCKOM SHEPruu Tella Ha MPUMEPE PaCcTSXKEHUS! PE3UHOBOTO KIyTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYJSIPHO-KHHETHYECKON TEOPHH U UX OMBITHOE 000oCHOBaHME. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JBUKEHHSI U B3aUMOJICMCTBUS YacTHI] BelllecTBa. MoJenu CTpPOCHMs ra3oB, KUAKOCTEH U TBEPABIX Tel U OOBICHEHUE CBOWCTB BELIECTBA HA
OCHOBE 3THUX Mojenel. Macca u pazmepsl Mosekyil. KonnuectBo BeniectBa. Ilocrosannas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenascus.

Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KHHETUYECKONW TEOPUHU HJealbHOTO Ta3a. AOCONIOTHAs TemrepaTypa Kak
Mepa CpeJHEHd KWHETUYECKOM SHEpPruu TEIJIOBOro JBMXeHus uactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Kinanelipona. 3akon J[lanbrona. M3ompouecchl B HAealbHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
MIpeJICTaBJICHHUE U30IIPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOCHHE BELIECTBA, GoTOrpaduu MOIEKYJI OPraHUYECKUX COSTUHEHUH.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOIY IABJICHUS ra3a Ha CTEHKHU COCYy/a.



OnbIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Omnpenenenne Macchl BO3/lyXa B KIIACCHOM KOMHATe HAa OCHOBE U3MEpEHU 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3/yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y lTapaMeTpaMu COCTOSTHUS pa3peXEHHOTO Tasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonnHaMuueckas cucreMa. BHyTpeHHssI SHEpTUsl TEPMOJIMHAMUYECKOW CUCTEMBI M CIOCOOBI e€ m3mMeHeHus. KonmuecTBo TermoTsl u
paboTta. BHyTpeHHss SHEprusi 0JJHOATOMHOTO HJEabHOrO Ta3a. Bujsl Temnonepenadu: TEIIONPOBOIHOCTb, KOHBEKIHUS, U3IyYeHUE. Y AenbHas
TEII0EMKOCTh BellecTBa. KoMuecTBo TEmIoThl Npy TeIUIonepeaaye.

[Tonarue 06 ammabatHOM mporiecce. [lepBriif 3akoH TepMoauHamMuku. [IpuMeHeHHne MepBOTro 3aKOHA TEPMOJMHAMUKH K M30IPOIIECCAM.
I'pacdmueckas unTepnperanus paboThl rasa.

Bropoii 3akon TepmonHamMuky. HeoOGpaTUMOCTE TIPOIIECCOB B MMPUPO/IE.

Tennossie mammabl. [IpuHIAIBE AeiicTBUS TeTUIOBBIX MamuH. [IpeoOpazoBanus sHEpPrun B TEIJIOBBIX MamuHax. KosddumuenT monesnoro
nevictBus termioBoi MamuHbl. {ukn KapHo u ero ko3 duument nosie3Horo aedcTBrsa. DKOJIOTHUYECKHE MPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: BUTATENIb BHYTPEHHETO CTOpaHus, OBITOBOM XOJIOIUIBLHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEHW SHEPruu Teja IMPH COBEPIIEHUU pabOThl: BbUIET NMPOOKM U3 OYTBUIKM TOJ JEHCTBHUEM CXKAaTOro BO3IyXa,
HarpeBaHue ¢upa B JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIINS ).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja pu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapoobOpa3zoBanue u konaeHcauus. Vcnapenue u kumeHue. AOCONIIOTHAsS W OTHOCHUTEIbHAs BIIAXXHOCTb BO31ayxa. HachllleHHBINA map.
VY aenpHas TemioTa napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KHIICHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdubie Tena. AHU30TPOMNUS CBOMCTB KpucTamioB. JKunkue kpuctamibl. COBpeMEHHbIE MaTEpUAIIbI.
[1naBnenue u KpuctaumM3anus. Y aenbHas TeroTa miasieHus. Cyonumanusi.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHnueckne ycTpoHCTBA U MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJTYyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.



CriocoObl M3MEpPEHUS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.
JleMoHCTpaInys KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

H3mepeHne OTHOCUTENBHON BIXXHOCTH BO3/yXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnexTpusanus Tena. DJeKTpudeckuil 3apsan. /[Ba Buaa anekTpuueckux 3apsiioB. [IpoBOAHMKH, AUAIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH
COXPaHEHUS EKTPUUYECKOTO 3apsa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TouedHbIll 3iIeKTpHYECKHM 3apan. DiekTpudeckoe mnosie. Hanpsyk€HHOCTh 31EKTPUYECKOTO
noJist. [IpyHIMI cyneprno3uiuu 3MeKTpudecKux noyei. JINHuM Hanps>KEHHOCTHU AIIEKTPUYECKOTO TMOJIS.

Pabota cun anexrpocrarnueckoro moss. [lorennman. PasHocTs moTeHuanoB. [IpoBOIHUKY U TUAIEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JluanekTpuyeckast IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHzieHcaTop. DeKTPOEMKOCTh TIIOCKOTO KOHAEHCATOpa. DHEPTrHUsl 3apsSyKEHHOTO KOHIEHCATOPA.

TexHnueckne yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHME: SJIEKTPOCKOIl, 3JEKTPOMETpP, IJIEKTPOCTATHYECKAs 3aluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN aImapat, CTPYHHBIA MPUHTED.

Jlemoncmpayuu

YCTpolCcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anmMoeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAAM IUIACTUH, PACCTOSAHMS MEXAY HHUMHM M JUAJIEKTPHUYECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBUS CYLLIECTBOBAHUS AIIEKTPUUECKOTO ToKa. Mictounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydyacTka 1enu.



DNEeKTpUUYECKOE COINPOTUBJIEHHE. YIEIbHOE CONpOTHBIIEHUE BellecTBa. llocienoBarenbHoe, MapajulebHOE, CMEIIAHHOE COEAUHEHUE
IIPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymsi—JIeHia. MOMIHOCTh 3JEKTPHYECKOTO TOKA.

DNEKTPOABMKYIAsl CUJIa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKAa. 3akoH Oma i MONMHOW (3aMKHYTOM) SJICKTPUYECKOM IEMnu.
KopoTkoe 3ambikanue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD COMPOTHUBIICHUSI METAJJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W TpHUMECHas MNPOBOJAMMOCThH MOJIYNPOBOAHUKOB. CBolicTBa p—N-mepexona. [lomynpoBoaHUKOBBIE
pUOOPHI.

DneKTpUUYECKU TOK B paCTBOPAX U pacilyiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAs JUCCOLUAIMS. DIEKTPOIIU3.

DneKTpUYeCKuid TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psa. Monnus. [Inasma.

Texnuueckue ycTpoicTBa M NMPaKTUYECKOE MPUMEHEHHUE: aMIIEPMETp, BOJBTMETP, PEOCTaT, UCTOYHHMKH TOKA, AJIEKTPOHATr peBaTeIbHbIE
npuOOpPBI, BIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMNPOTHUBIICHUS, BaKyyMHbI AMOJ, TEPMUCTOPHl U  (HOTOPE3UCTOPHL,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKEHHUSL.

3aBUCUMOCTb COTIPOTUBIICHUS LIMJIMHIPUYECKUX TPOBOTHUKOB OT JUIMHBI, IJIOUIAAX MOTIEPEYHOT0 CEUEHHUS U MaTepuaa.

CMmeniaHHO€ coeTMHEHUE MPOBOTHUKOB.

[Ipsimoe n3MepeHue IeKTPOABIKYIIEH cuibl. KopoTkoe 3aMblKaHHE TalIbBAHUYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psia v IpoBOAUMOCTH BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHne cMEIaHHOTO COeTUHEHUS PE3UCTOPOB.

N3mepenue >neKTpOABHKYIIEH CHUJIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUSI.

Habmronenue snextponusa.

MexnpeamerHbie CBA3U

N3zyuenne kypca ¢puszuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCSA ¢ YUYETOM COAEPIKATENBbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

MesicnpeOomemuuvle noHAmus, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO IMO3HAHUS: SBIIEHUE, HAyuyHBIN ¢akT, rumnotesa, Gpuzndeckas
BEJIMYUHA, 3aKOH, TEOpHsl, HaOIr0IeHNEe, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIEb, U3MEPEHHE.



Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TuHeliHas QyHKIus, mapaboia, runepOoa, ux rpauKi U CBOWCTBA, TPUTOHOMETPHUIECKUE
(GyHKIMU: CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HMX NPOCKIMH HA OCH KOOpPIUHAT,
CJI0KEHHE BEKTOPOB.

Buonoeusn: mexannmueckoe ABIKEHHE B JKMBOH mpupoze, muddysus, ocMOC, TEIIIOOOMEH >KHMBBIX OPraHM3MOB (BUIBI TEIUIONEpEIayHu,
TEIJIOBOE PABHOBECHUE), AEKTPUUECKHE SIBICHUS B AKUBOU MIPUPOJIE.

Xumusa: MTUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHWE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA, MOJIIpHAs Macca, TEIIOBbIE CBOMCTBA TBEPIBIX
TeJN, )KUAKOCTEH U ra30B, AIEKTPUUYECKHE CBOWCTBA METAIIIIOB, AJIEKTPOJIMTUYECKAs! TMCCOLMALNS, TallbBAaHUKA.

l'eoepagpus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKe ABMXKEHUN C MCIOJb30BaHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXpaHEHHUs MMITyJIbca B TEXHUKE (pakeTa, BOJOMET U Jpyrue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON XOJIOJIUIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU TOJYYEHHUsS] COBPEMEHHBIX MaTepualioB, B TOM 4YHCIE HAHOMAaTepHaJOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKas
3aluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, NEKTpOHArpeBaTelIbHbIE NMPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI,
raJibBaHHKa.

11 KJIACC

Pa3znea 4. diiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[Toctosinupie MarHuThl. B3aumoaeicTBHE TMOCTOSHHBIX MArHUTOB. MaruutHoe 1osne. Bekrop MarHutHOM wuHAYKUWH. [IpuHimn
CYNEPHO3UIMYA MATHUTHBIX T0JIeH. JIMHUKM MarHUTHOM MHAYKIMU. KapTuHa JTMHUI MarHUTHOW UHAYKIIMH T0JIsl TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 10Jie TPOBOJHUKA ¢ TOKOM. KapThHa JNMHUNA MHAYKIIMM MArHUTHOTO MOJIs JJIMHHOTO MPSMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpoBOAHUKOB C TOKOM.

Cuna Amrepa, e€ MOyJb U HalpaBJICHUE.

Cuna JlopeHa, e€ Moaynb U HampaBlieHUE. [[BrkeHNe 3apsHyKEHHON YacTUIIBI B OJHOPOJHOM MarHUTHOM noJie. Pabora cunel Jlopenia.

SIBneHue SNEKTPOMArHUTHOM HWHAYKIMHU. [lOTOK BeKTOpa MarHUTHOM MHAYKUMU. OJNEKTPOABUKYILAA CHJIA HMHAYKUUU. 3aKOH
3JNIEKTPOMAarHUTHOM MHAYKuu Papanes.

BuxpeBoe snekTpuueckoe noje. DJIEKTPOABMXKYILAs CUila WHAYKIMH B IPOBOJHHUKE, JBWKYIIEMCS MOCTYINATEIbHO B OJHOPOJHOM
MAarHUTHOM IIOJIC.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHNE CAMOMHAYKIMH. DIEKTPOABUKYILAsA CUJIa CAMOUHIYKIINH.

DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTpPOMarHuTHOE TOJIE.



TexHuueckue ycTpOMCTBA M IPAKTHYECKOE INPUMEHEHME: IIOCTOSHHBIE MAarHUTBI, JJEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN
AJIEMEHTAPHbBIX YaCTHLl, UHAYKIIMOHHAs NeYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SBneHune HIeKTPOMArHUTHON MHITYKIIUH.

[IpaBuio Jlenna.

3aBHCHMOCTD MIEKTPOIBMXKYIIEN CHIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHHNsI MATHUTHOTO MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIsI KaTyIIKHA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHATa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHbsle Ko1e0anus

Konebarenbnast cucrema. CBoOoaHbIe MexaHuWdeckue koyiebanus. ['apmonumueckue konebanus. Ilepumox, wacrora, ammiutyaa u dasa
kosiebanuii. [Ipy)KMHHBIH MasATHUK. MaTeMaTHYeCKUd MasTHHK. YpPaBHEHHE TapMOHWYECKUX KosieObanmii. IlpeBpamieHue sHEprud mpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJeOaHUS B HJICATHHOM KOJeOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aKoH COXpaHEHUS SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuXx KosieOaHUsSX. BbIHyXIeHHbIE MexaHU4eckue Koliebanus. PezoHanc. BbIHyX/IE€HHBIE 3JEKTPOMAarHUTHbBIE
KoJIeOaHusI.

[lepemennsbii Tok. CHHYCOUIAIbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JACUCTBYIOIIEE 3HAUYEHUE CHJIbI
TOKa M HAPSKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepeaaya U TOTPeONEHUE DIEKTPHUUECKONW SHEPTrUu. ODKOJOTHYECKHE PUCKH TPH TPOU3BOJICTBE
anekTpo3Hepruu. KynpTypa UCTIONb30BaHUs JIEKTPOIHEPTUU B IOBCETHEBHOW KU3HH.

TexHnueckne ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHE: IIEKTPUUECKHUI 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKa, JUHUU JIEKTpOIepeaay.

Jlemoncmpayuu



HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

Habmoienune 3aTyxarommx KoJIeOaHmi.

HccnenoBanue cBOMCTB BbIHYXK/IEHHBIX KOJI€OaHUH.

Habmoenue pe3onanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcinorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSYKEHUS OT BPEMEHM ) AJIS DJIEKTPOMAarHuTHBIX KOJIEOaHUH.

Pe3onaHnc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPa, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

Monenb TMHUY 3IIEKTpoIepelauH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH NEpHOa MaJIbIX KOJIEOAHU Ipy3a HA HUTU OT JUIMHBI HUTHU U Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCJIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 0IHbL

Mexannyeckue BOJHBI, yciaoBusl pacrnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHUs W JUIMHA BOJHBL [lomepedHble U MpoI0JbHbBIE
BOJIHBL. MHTEepdepeHnns n Augpakiuys MEXaHUYECKHUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHHIE BOJIHBI. Y CJIOBHUS U3Ty4EHHUS JIEKTPOMArHUTHBIX BOJIH. B3aumHuas opuentanusa BektopoB E, B, V B anexkrpomaruutHom
BojHe. CBoilCTBa AIIEKTPOMATHUTHBIX BOJIH: OTpPa)K€HUE, NpeJoMiieHHe, mnoispuzauus, audpaxuus, uHTeppepenus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[lkana 37eKTpOMarHUTHBIX BOJIH. [IpMeHeHne 31eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texnuueckne ycTpoONCTBA M NPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTBHI, YJIbTPa3BYKOBas IUArHOCTHKA B TEXHHUKE U
MEIUIINHE, pajiap, paAuonpuEéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Tei10 Kak HICTOYHUK 3BYyKa.

Habmronenue otpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue natepdepeHny U Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIMTYIOM U 4aCTOTOH KoJIeOaHUH.

HccnenoBanue CBOMCTB ANIEKTPOMATrHUTHBIX BOJH: OTpaXKeHUE, MPETOMIICHHE, IO pu3alus, Tudpakius, UHTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacipoOCTpaHEHUE CBETA B OTHOPOAHOM cpene. JIyd cBera. TouedyHbIil HCTOYHUK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKalie.

[Ipenomnenne cBera. 3aKOHBI MPENOMJICHHS CBeTa. AOCONIOTHBIM IMOKa3aTenb mpenomieHus. llonHoe BHYTpeHHEE OTpaskeHHeE.
[IpenenbHbIN yroi NOJHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. Ler.

CoOuparome u pacceuBaromue JUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYeCKas CHiia TOHKOW nuH3BL. llocTpoeHue
n300paxKeHil B COOMPAIOLINX U pacCenBaIOIIUX JUH3axX. PopMysia TOHKOU JIMH3BL. Y BEJIMUEHHE, JaBA€MO€ JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosast onrtuka. Uutepdepenumst cBera. KorepeHTHble HCTOYHMKHM. YCIOBUS HaONIOAEHHS MAaKCUMyMOB M MHHHMYMOB B
MHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpakuus ceera. JudpakunonHas pemeéTka. Y ciioBue HabMI0IeHHS TJIaBHBIX MAKCUMYMOB TNPH MaJIeHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoilcTBa M NMpPaKTUYECKOE MPHUMEHEHHUE: OYKH, Jyna, (oToamnmnapar, MPOEeKIHOHHBIM amnmapaT, MUKpPOCKOI, TEJIECKOTI,
BOJIOKOHHA$ ONTHKA, AUPPaKIIMOHHAS pEHIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacIpOoCTpaHEeHNE, OTPAKEHUE U TIpesioMyIeHue cBeTa. ONTHYECKUEe TPUOOPHI.

[TosmHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue nnrepdepeHiinu crera.

Ha6mronenue qudpakiuu cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOiCTB M300paKeHU B JIMH3AX.

HaGnronenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHUYECKONW MeXaHUKH. [loCTymaTel cHenuagbHOM TEOpPUHM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETA B BAKYyMe€, IPUHIIUI OTHOCUTEIBHOCTH DNHIITEHHA.



OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHNE BPEMEHU U COKPALLEHUE JUTUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKOM YaCTUIIBI.
CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®ortonsl. opmyna [1nanka cBs3u s3HEPruu GOTOHA € €ro YaCTOTOW. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanne Gorodpdexra. Onbitel A. I'. CrosneroBa. 3akousl Gortorddexra. YpaBHeHue DitHmTeHa 11 GoTodrddexra.
«Kpacnas rpanuma» hotodddekra.

HaBnenue cBeta. Onbite [1. H. JIeGenena.

XnMHudueckoe JeHCTBHE CBETA.

TexHuueckne ycTpoiCcTBa U MIPaKTUUYECKOE TPUMEHEHHE: (POTOIIEMEHT, (OTONIATIYNK, COTHEUHAs 6aTapesi, CBETO MO,

Jlemoncmpayuu

®oTor(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmneiTel Pesepdopaa no paccessHuto o -yactuil. [ImanerapHas monens aroma. Ilocrynatel bopa. M3nydyenue u
norjoieHrue GOTOHOB MPH MEePexXo/ie aTOMa C OJJHOTO YPOBHS SHEPTUH HA qpyroi. Buasl ciekTpoB. CHeKTp ypoBHEH SHEPIHH aToMa BOJOPO/IA.

BousHoBsie cBoiicTBa yacTull. Bosuel ne bpoitns. KopryckyasipHO-BOJIHOBOM Iyain3M.

CrioHTaHHOE U BBIHYXICHHOE U3ITyYCHHUE.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIN aHa U3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Omnpenenenre AMTUHBI BOJIHBI JIa3epa.

Habmronenue inHeHvaThIX CIEKTPOB U3ITyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIIEPUMEHTHI, TOKA3bIBAIOIINE CIOKHOCTh CTpOeHU siapa. OTKpbITHE paguoakTHBHOCTH. OnbIThl Pezepdopaa o onpeneneHno cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 0eTa-, raMMa-u3NydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.



OTkpeITHE IPOTOHA U HeWTpoHa. Hyknonnas moaens siapa [eiisenOepra—MBanenko. 3apsin siapa. MaccoBoe uncio siapa. M3oTomsl.

Anbda-pacniaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-nsnydenue. 3aKoH paJiOaKTUBHOTO pPacIaia.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sipa.

SAnepHbie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peakrop. TepmosiaepHbiii cuHTe3. lIpoOnemMbl M NEPCHEKTUBBI SAEPHON HHEPreTUKH. OJKOJIOTMUYECKUE aCIEeKThl SAEpHOM
SHEPreTHKH.

DOnemeHTapHble yacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo 11 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

OyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHUpa.

Texnuueckue ycTpoicTBa U MPAaKTUYECKOE TPUMEHEHHUE: JO3UMETp, kamepa BunbcoHa, siaepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Dtansl pazBUTHA acTpoHOMUU. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMUMU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHe4yHas cucTeMa.

Connne. ConHeuyHass akTHUBHOCTh. Mcrtounwk sHeprum ConHua u 3BE3A. 3BE31bI, MX OCHOBHBIE XapaKTepUCTHKU. Jlumarpamma
«CHEKTPAJIbHBIM KJIAaCC — CBETUMOCTBY». 3BE3/bI IJIaBHOM MOCIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJI 3BE3] TJIaBHOM
MocJIeI0BaTeNIbHOCTH. BHyTpeHHee cTpoenue 3BE3N. COBpPEMEHHbIEC MPEICTABICHUA O MPOUCXOXKACHUM W 3BooIMM ConHIA W 3BE37. ITallbl
JKU3HU 3BE3]L.

Muneunsiii [Iyte — Hama Manaktuka. [lonoxxenne u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapsl. YEpHblie
JIBIPBI B Si7[pax rajJakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust boinbinoro B3peiBa. PenukroBoe uznyueHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYXKEHHBIM TJ1a30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX MPUIIOKEHUH A OmpeAeNeHUs] MOJIOKEHUs HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOTO MOIYIIAPHS U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marniee NnoBTOpPeHUE



Ponp pu3uKkK u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMAIILHON M ITHUYECKOUW cdepax MesTeIbHOCTH YeloBeKa, POJb U
MeCTO (PM3MKM M aCTPOHOMHHM B COBPEMEHHOH HAy4YHOH KapTHHE MHpPa, poib (PU3MYECKOH Teopuu B (POPMUPOBAHHM TPEACTABICHUH O
¢bu3nvecKoil KapTHHE MUPA, MECTO (PU3UIECKON KapTHHBI MUpa B 0OIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O TIPUPOJIE.

MexnpenameTHble CBSI3U

Nzyuenue xypca pusuku 6a3oBoro ypoBHs B 11 Kiacce ocylecTBIseTCs ¢ yU€TOM COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBSA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnule noHsamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAy4YHOI'O IMO3HAHUS: SBJIEHUE, HaydHBIM (akT, rumnotesa, Gpuzndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOII0ICHIE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peumieHUEe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpHYecKHe (YHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUH HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE IEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU N0J1I00USI TPEYTOJILHUKOB, OIIPEIEIeHNE TUIOIIa iU TUIOCKUX QUryp 1 00bEMa Ted.

buonozus: >nextpuyueckue SIBICHUS B KUBOW NMpUpPOJE, KojiebaTeabHbIe IBWKEHHUS B JKUBOM MPHPOJE, ONTHYECKUE SIBIIEHUS B >KMBOM
MpHUpoie, ACUCTBUE paiiallii Ha )KUBbIE OPraHU3MBI.

Xumusa: cTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYeCKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPUCTAUIMYECKON pemIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagpus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX PyA, (OTOChEMKA 3eMHON MOBEPXHOCTH, MpeACcKazaHUE 3eMIIETPSCEHUI.

Texnonocus: TUHUM SJEKTPONEpPEad, T€HEpaTOp NEPEMEHHOIO TOKA, 3JEKTPOJABUIATENb, MHAYKIIMOHHAS M€4Yb, pajap, paauoONpUEMHUK,
TeneBu30p, anTeHHa, Tenedon, CBYU-neub, MpoeKIIMOHHBIN armapat, BOJIOKOHHAs ONITHKA, COJTHEUHAs OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

OcBoenue yuebHoro npeamera «dus3mnka» Ha ypoBHE CpeaHEro o01iero oopazoBanus (0a30BbIi YpOBEHb) JODKHO 00ECIEUNTh JOCTHKEHNE
CICAYIOIUX JIMYHOCTHBIX, MCTAITPEAMETHBIX U IIPEAMCETHBIX 06p330BaT€J'II>HI>IX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUs y4deOHoro mnpeamera «®dusmka» TOJKHBI OTpakaTb T'OTOBHOCTb M CIOCOOHOCTh OOYyYaromuxcs
PYKOBOJCTBOBAThCA CGHOPMHPOBAHHOW BHYTPEHHEW TO3UIMEH JWYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlWM, TO3UTHUBHBIX BHYTPEHHHX
yOEXKeHHUM, COOTBETCTBYIOUINX TPATUIIMOHHBIM HEHHOCTSM POCCHICKOrO OOIIECTBA, pacHIMpPEHUE KUZHEHHOTO OIbITa U OMNbITA JIESTEIBHOCTH B
MIPOLIECCE PeaTn3ali OCHOBHBIX HAIIPABICHNH BOCIIUTATEIBHOM JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh IPAKJAHCKOM MO3ULIMU 00YJaIOUIerocsi Kak akTUBHOT'O M OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IIEYEeIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIeATEILHOCTh B MHTEpPECAX IPaKIAaHCKOTO OOIIEeCTBa, yUaCTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTeIbHOM
OpraHu3aluy;

YMEHHE B3aUMO/IEHCTBOBATH C COI[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH € UX QYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K T'YMAHUTAPHOU U BOJOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMUSI:

c(OpPMUPOBAHHOCTH POCCUICKON I'PaXIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OYAYIIETro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOI HAayKe;

5) TpyA0BOTr0 BOCIUTAHUS:

WHTEpEC K Pa3NUYHbIM cdepaM MpodhecCHOHATBFHON NeSTENbHOCTH, B TOM YHCJE CBSI3aHHBIM C (DM3UKOW U TEXHHUKOM, yMEHHE COBEpPIIATh
OCO3HAHHBII BEIOOpP Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3NUKU Ha MPOTSHKEHUU BCEH JKHU3HU;



6) 9K0JIOrHYeCKOIr0 BOCIUTAHUA:

cpOpPMUPOBAHHOCTH SKOJIOTHUYECKOH KyJIbTYpBI, OCO3HAHHE TII00aIbHOTO XapaKTepa YKOJOTHUECKUX IIPOOIeM;

IJIJAHUPOBAHUE U OCYILECTBIICHHE JICHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LEJIEW YCTOMYNBOTIO Pa3BUTHUS YEJIOBEUECTBA,

paciiupCHHUE OIIbITa ACATCIIBHOCTU DKOJIOTHYECKOH HaITpaBJICHHOCTH Ha OCHOBC MMCIOIINXCA 3HAHUHU 110 (1)1/131/11(6;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKOMN HAyKH;

OCO3HAaHHUE LICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLCCCC U3YUCHU A (1)I/ISI/IKI/I OCYIICCTBJIATE NPOCKTHYIO U UCCIICA0BATCIILCKYIO
ACATCIIBHOCTE HHAUBUAYAJIIBHO U B I'PYIIIC.

METANPEIAMETHBIE PE3YJIbTATDBI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble Joruueckue aAecTBHUA:

CaMOCTOSITENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATH IEH JACITSIbHOCTH, 3371aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y POTUBOPEUHS B paCCMaTPUBAEMBIX (PH3NUECKUX SBIICHUSX;

paspabaThIBaTh TIJIaH pelIeHUs MPOOIEMBbI ¢ YIETOM aHAM3a UMEIOIITUXCS MaTepUAIIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3Yy/IHTATOB IIEJISIM, OLICHUBATh PUCKH TOCIEACTBUN JIEATEIHLHOCTH;

KOOPJAMHHUPOBATH U BHITIOHATH padOTY B YCIOBHIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIICHUE PH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMHU U METOJIaMU (PH3NIECKON HAYKH;

BJIAJICTh HABbIKAMH Yy4eOHO-UCCIIEIOBATEIbCKOM W TPOEKTHOM JEATEIbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEILBHOMY TIOMCKY METO/IOB pelIeHHs 3a1a4 (U3UYECKOTO COACPKAHMS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHMUS,

BIIAJIETh BUAAMU JEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIpPEeTalud, MPeoO0pa30BaHUI0 M MPHUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX CUTYAIHIX, B TOM YHCJIE [IPU CO3JaHIH YU4EeOHBIX MPOEKTOB B 00J1acTH (HU3KKH;

BBISIBIISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3U M aKTYallM3UPOBATh 3ajlady, BBIABUIaTh TUIOTE3y €€ peIIeHHs, HaXOAWUThb apryMEHThl Ui
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJYUYECHHBIE B XO/I€ PEUICHUS 33a/1a4M PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh UX I0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTENBHON NEATEILHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETbHOCTH;



YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbBLIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHbLIC IMTOAXO0AbI U PCIHICHU A,

CTaBUThb HpO6JIeMI)I " 3ala4yu, JOIMYCKAOIHNE AJIbTCPHATUBHBIC PCUICHU .

Pa6ora ¢ undopmanmueii:

BJIAZICTb HAaBbIKAMMU TIOJIYUYCHUS I/IH(l)OpMaIII/II/I (1)H3I/II-IGCKOFO COACPIKAHUA U3 MCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH
MOUCK, aHAJIU3, CHCTEMAaTU3AILIUIO U UHTEPIIPETALNIO HH(DOPMALIUK Pa3IMUHBIX BUJOB U (POPM MPEICTaBICHHUS;

OIIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

HCIIOJIB30BAaTh CpPEACTBa HHq)OpMaHHOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PECIICHMU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3al[MOHHBIX 3a/1a4 C coOmo/ieHneM TpeOOBaHUM SPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, TUTHMEHBI, pecypcocOepexeHHsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

CO37aBaTh TEKCThI (PU3UYECKOTO COJEpPKaHUS B PA3IMUHBIX popMaTax ¢ y4ETOM Ha3HaueHUs! HHGOpPMAIH U 1IeJIeBOI ayIuTOpUHU, BEIOUpas
ONTUMAJIbHYIO (OPMY IPEICTABICHUS U BU3YAJIU3AlUH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBIIAThH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(DIMKTHBIX CUTYALlMH U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C HUCIIOIBb30BAHUEM S3BIKOBBIX CPECTB;

MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHyaIbHOIN paboThI;

BbIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BO3ZMOKHOCTEH Ka)KJ0Ir0 4JeHa KOJIJIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHM30BBIBATE M KOOPAMHUPOBATH IEHCTBUS IO €€ NOCTHIKEHHUIO: COCTABJIATH ILIAH
NEeUCTBUH, paclpeeNaTh PoJid ¢ y4€TOM MHEHUH yYaCTHUKOB, 0OCYXJ1aTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaX/I0T0 yJaCTHHKA KOMaH bl B OOIIMI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPAaTErMYECKOE IOBEJCHHE B pPa3IMYHbIX CHUTYyalUsX, MPOSIBIATH TBOPYECTBO U BOOOpa)keHUE, OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe yHUBepCcaJbHbIE YUeOHBIE el CTBUSA
Camoopranm3anus:

CaMOCTOSITENIBHO OCYIIECTBIIATH MO3HABATEIbHYIO AEATEIHHOCTh B 00MacTH (M3UKH U aCTPOHOMUU, BBISBIATH MPOOIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBIIATH IUJIAH PEIICHUS PAacUETHBIX M KAa4eCTBEHHBIX 3aJ1ay, TUIaH BBITIOJHEHUS MPAKTUYECKOW paboThl ¢ y4&ToM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;



pacuIupsITh paMKU y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OIIEHUBAThH MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMHUPOBAHUIO W TPOSBICHHUIO JPYIUIMU B 00JACTH (U3HUKH, IOCTOSHHO IIOBBINIATH CBOM 0Opa30BAaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B ICITEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIbTATOB IEISIM;

BJIQJIETh HaBBIKAMU TO3HABATEIHHON pedIeKCUM KaK 0CO3HAHUS COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBAHMIA;

WCIIOJIb30BaTh MPUEMBI PEIICKCUU IS OIEHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIIICHHS;

YMETh OIEHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHHS 110 WX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€ PE3yIbTaTOB JACSITCIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIMIHUOKH.

B npormecce mocTHKEeHUS TUYHOCTHBIX PE3YJIHTaTOB OCBOEHMSI MPOTpaMMBbl MO (puU3MKe ISl YPOBHSI CpeqHero ooOumiero oOpa3oBaHUs Yy
00yuarouuxcs COBEPIIEHCTBYETCS AMOLIMOHATbHBIN HHTEIUIEKT, MpeAroiaratomui copMUpOBaHHOCTD:

CaMOCO3HAaHH$, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJIETh HANpaBlICHHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHAIBHOMU c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aIalITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMJICHUE K JIOCTHXKEHUIO LN U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBAThH
UCXOJISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIHOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE APYTUX, YUUTHIBAThH €r0 MPHU OCYIIECTBICHUU OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHHUS C JPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBISATH UHTEPEC U
pasperats KOHQIUKTHI.

INPEIMETHBIE PE3YJIBTATbBI
K xoHiy oOyuenus B 10 kiacce npeMeTHbIE pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpa)aTb C(HOPMUPOBAHHOCTh Y O0YydaroImuXcs
YMEHUU:



J€MOHCTPUPOBATH HA IPUMEPaAX POJIb U MECTO (PM3UKH B POPMHUPOBAHUH COBPEMEHHON HAYyYHOUW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHON
TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH AEATEIBHOCTH JIIOCH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJENCH: MaTepuanbHas TOUYKa, MHEPIHAIbHAs CUCTEMa OTCYETa, aOCOITIOTHO
TBEPIOE TEJIO, HICATLHBIN T'a3, MOJCITH CTPOCHHS Ta30B, JKUAKOCTEH U TBEPBIX TEJ, TOUCYHBIN SJCKTPUUICCKUHN 3apsi/l IPU PeICHUH (PU3MIEC KHX
3azad4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOLIECChl) U OOBACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KHMHETUYECKOW Teopuu
CTPOEHHS BEIIECTBa U JIEKTPOJIMHAMHUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE, CBOOOIHOE MaJIeHUE Tell, JBHXKEHUE T10
OKPY’KHOCTH, MHEpLUs, B3auMoeiicTBre Tel, 1uddy3us, OpoyHOBCKOE IBUKEHHUE, CTPOECHHUE KUJIKOCTEW U TBEP/BIX Tell, U3MEHEHUE 00bEMa Tell
IIpU HarpeBaHUU (OXJIAXKIEHUN), TEIUIOBOE paBHOBECHE, UCIApEHUE, KOHJEHCAlNs, TUIaBlIEHUE, KPUCTAJIIN3alus, KUIIEHUE, BJIa)KHOCTh BO3lyXa,
MTOBBIIICHUE JIABJICHUS Ta3a IIPHU €r0 HarpEBAHUM B 3aKPBITOM COCYJIE, CBSI3b MEX/y IapaMeTpaMy COCTOSIHUSA T'a3a B U30IPOLECCaX, MEKTPU3ALNS
TeJ, B3aUMOJICHCTBUE 3apPsJI0B;

OTHCHIBATh MEXaHUUECKOE JIBIKEHHUE, UCTIONb3Ys (PU3MUECKUE BEIUYUHBI: KOOPAUHATA, MTyTh, IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca
Teja, CUjla, UMITYJIbC Tella, KWHETUYEeCKasi SHEprusi, MOTeHLIUaNIbHAsl SHEPTUs, MeXaHuyeckas paboTa, MEXaHMYeCKass MOIIHOCTh; IPU OMHCAHHUH
MIPaBMWJIBHO TPAKTOBaTh (PU3UYECKUIN CMBICI HCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHULIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMH BEITUUUHAMU;

OINKCBIBATH M3YUYCHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJIECHUS, UCIOJb3Yd (PU3MUECKHE BEIMYMHBI: aBJICHUE Ta3a, TEMIEeparypa,
CpeIHss KHHETUYECKas DHEPIUsS Xa0THUECKOTO IBHKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHH SIS
SHeprus, padboTa rasza, K03((UIMEHT MOJIE3HOr0 ACUCTBUS TEIUIOBOIO ABUIaTessl; MPHU OMUCAHUU NMPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJb3yeMbIX BEJIWYMH, UX O0O3HAYEHUsS M EAUHHUILBI, HAXOAUTh (HOPMYJbI, CBA3BIBAIOIIME JAHHYIO (HU3MYECKYI0 BEIMUYUHY C JPYTUMHU
BEJIMYHHAM;

OINKCBIBATH U3YYEHHBIE 3JIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SIBJIEHUS (IPOLECCHI), UCTIONbB3Ys (PU3NYECKUE BEIUYMHBIL:
AIEKTPUYECKUN 3apsAll, IEKTPUUECKOE I0JI€, HAPSHKEHHOCTD IOJIA, IOTEHIHAJ, Pa3HOCTh MOTEHIMAJIOB; IIPX ONKMCAHUU NPAaBUIBHO TPAKTOBATh
(bu3n4ecKnil CMBICI UCTIOJIb3YEMbIX BEJIMUNH, UX 0003HAYEHUS U €JMHULIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY
C IpYrUMH BEIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKUE MIPOLECCHI U ABJICHUS, UCHOJb3Ys (PrU3MUecKre 3aKOHbI U MPUHLUIBL: 3aKOH BceMupHoro Tsrorenus, 1, 11 u 111
3aKkOoHbl HbBIOTOHA, 3aKOH COXPAHEHHS MEXAaHWYECKOW HHEPrUH, 3aKOH COXPAHEHUS WMIIYJbCa, NPUHLUI CYNEPHO3ULUU CHUJI, IPHUHLHAII
PaBHONPAaBUs MHEPLHUAIBbHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUYECKYI0 TEOPHIO CTPOEHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHEU
KUHETHUYECKOM PHEPruu TEIUIOBOTO JIBUKEHUS MOJIEKYNl C aOCOJIIOTHOM TemIepaTypoi, MepBBId 3aKOH TEPMOIMHAMHUKH, 3aKOH COXPaHEHHS
AJIEKTPUUYECKOT0 3apsija, 3akoH KynoHa, mpu 3TOM pasiauuaTh CIOBECHYK (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTHUECKOE BBIPAXKEHUE U YCIOBHUS
(rpaHuLbl, 06J1ACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TNPHUHIMIIBI ACHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€30MacHOTOo
HCIIOJIb30BAaHUS B [IOBCEIHEBHOW KU3HH;



BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHHUIO (PU3UYECKHX SIBJICHUIH M MPOIECCOB C MCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHI,
npu 3ToM (GOPMYIHPOBaTH NMPoOIEMy/3a1ady M THIOTE3y y4eOHOTO SKCIEPHMEHTa, COOMpaTh YCTAHOBKY U3 IIPEIUIOKEHHOTO 00OpYIOBaHUS,
IIPOBOJUTH ONBIT U (OPMYIUPOBATH BBIBO/IBL;

OCYIIECTBIISITh MpPSMbIE M KOCBEHHBIE HM3MEpeHHs (U3UYECKUX BEIMYMH, MPH 3TOM BBIOMpPATh ONTUMAIBHBIA CIMOCOO HM3MEpPEHHS WU
HCIIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHHN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMU C HUCIOJIb30BAaHUEM IMPSIMBIX W3MEpPEHHUH, IPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHpOBaTh PE3Yy/IbTATHl MOJYYEHHON 3aBUCHMOCTH (PU3NYECKHX BEJIMYMH B BHUJAE TaOMUIl U TIpaduKOB, N1€NaTh BBIBOJBI IO
pe3ysbTaTaM UCCIEAOBAHMS,

coOuroaTh mpaBuiIa 0€30MaCHOTO TPyAA MPU NMPOBEACHUN UCCIIEIOBAaHUI B paMKaX ydeOHOTO HKCIEPUMEHTA, y4eOHO -UCCIeN0BaATEIbCKON
Y IPOEKTHOM JIESTENIbHOCTH C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOTo 000PYI0BaHMUS;

pemarh pacy€THbIE 3a/1a4M C SBHO 3aJaHHON (PU3MYECKOW MOJIENbI0, UCHOJb3ys (M3MUECKUe 3aKOHBl U MPHHIIMIIBI, HA OCHOBE aHaJIM3a
yCIIOBHUSA 3a7jaud BbIOMpaTh (PU3UYECKYIO0 MOJENb, BBIACNATh (U3NYECKHE BETUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus, POBOIUTh
pacuéThl U OLIEHUBATh PEATIbHOCTD MOJYY€HHOTO 3HAaUeHUS (PU3UUECKON BEJTMUNHBI,

peniaTh KauyeCTBEHHBIE 3aJa4M: BBICTPAWBaTh JIOTHUECKH HEMPOTHUBOPEYMBYIO LIETIOYKY PACCYXKIACHUN C OMOPOW HAa M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHMS,;

UCIOJb30BaTh MpPH PELICHUH Y4YEOHBIX 3aJad COBPEMEHHblE HMH()OPMAIMOHHBIE TEXHOJIOTMM MJIsI IOMCKA, CTPYKTYpPHPOBAHMS,
UHTEpPIpPETallMd M MPEICTaBICHUs y4eOHOM M HaydHO-TIONMYJISIpHOW MHGpOpMaluu, IMOJY4EeHHON W3 pa3lu4HbIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATh M0Jy4aeMyI0 HH(OPMAILHIO;

IPUBOAUTH IPUMEPHl BKIJIAZAa POCCUHMCKUX U 3apyOekHbIX YYEHBIX-(DU3MKOB B PAa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B NOBCETHEBHOM JKU3HU 71 oOecrieueHus: 0€30I1acCHOCTHU P 0OpallleHuH ¢ IpubopaMu 1
TEXHUYECKUMU YCTPOICTBaMU, JUIsl COXPAHEHMsI 3I0pOBbsI U COOJIIOZEHUSI HOPM KOJIOTUYECKOTO MTOBEICHHS B OKPY)KaIOLIeH cpene;

paboTaTte B TIpyIIe C BBINOJHEHUEM pPAa3IMYHBIX COLMAIBHBIX pOJIeH, IUIaHMPOBAaTh PA0OTy TIPYMIbI, PALMOHAIBHO paclpeneisTh
0053aHHOCTH M IUIAHUPOBATH JESATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaKJIOIO W3 YYACTHMKOB TIPYIIIBl B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K koHny oOyuenus B 11 Kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTh Yy OOY4arOLIMXCS
YMEHHUI:

JI€MOHCTPUPOBATh Ha IpUMEpPaxX pojb U MECTO (PU3UKH B POPMUPOBAHUH COBPEMEHHON HaydYHOM KapTHHBI MUpA, B Pa3BUTUH COBPEMEHHON
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIIbHOCTH JIFOJIEH, LIETOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MHPA;

YUUTBIBATh TPAHMIIBl MPUMEHEHUS U3YYEHHBIX (DPU3MUECKUX MOJIeNeN: TOUCUHBIH 3IEKTPUUECKUI 3aps], JIyd CBETa, TOUEUHbIH MCTOYHUK
CBETa, siZiepHas MOJIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOT0 si/ipa MpH pellieHnH (PU3NYECKUX 3a1au;

pacrio3HaBaTh (U3UYECKUE SBICHHS (IIpPOLECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB JJIEKTPOJMHAMUKM M KBAaHTOBOW (PU3MKH:
JJIEKTPUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aHMMOJEHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAS



WHAYKIMSI, ISHCTBHE MArHUTHOTO TIOJIS HAa MPOBOJIHUK C TOKOM H JBHIKYIIIMUCS 3apsil, SJICKTPOMArHUTHbIC KOJICOaHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEHHUE, MpeIOMIICHHE, HHTephepeHIus, Tu(PAKIKS U TOSIPU3AIUI CBETA, TUCIIEPCHs CBETa, (POTOAIEKTPUUICCK Uit
apdekr (dhortodrddekr), cBeTOBOE aBICHHWE, BO3HWKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPOJAA, €CTECTBCHHAas W HWCKYCCTBCHHAS
PaiOaKTUBHOCTb;

OIKCBIBATH U3YYCHHBIC CBOMCTBA BELIECTBA (IJICKTPUICCKUE, MATHUTHBIC, ONMTUYECKHE, IICKTPUUYCCKYIO IIPOBOJIUMOCTD PAa3IHYHBIX CPEI) U
AIIEKTPOMATHUTHBIE SBJCHUS (ITPOIECCHI), UCTOB3Ys (PU3MUCCKHE BEIMYMHBI: DIICKTPUYSCKUN 3apsij], CHJIa TOKA, JJIEKTPUUYCCKOE HANpPsDKCHHE,
AIIEKTPUYCCKOE COMPOTHBIICHUE, PAa3HOCTh MOTEHIIMATIOB, 3JEKTPOJBIKYIAsA CHa, paboTa TOKA, MHAYKIMS MarHHUTHOTO MOJs, CHia AmIiepa,
cuna JlopeHiia, WHAYKTHBHOCTh KATYIIKH, SHEPTHs 3JEKTPUUYECKOTO M MArHUTHOTO IOJIEH, TMEPHOJ M 4YacToTa KoJieOaHWi B KojeOaTeIbHOM
KOHTYpE, 3apsi/i ¥ CHJIa TOKa B IPOIIECCE TAPMOHHUYESCKHX JIEKTPOMArHUTHBIX KOJIcOaHu#, (POKYCHOE pacCTOSHHE U ONITUYECKAst CHJIa JIMH3BI, TIPU
OMKMCAHWK TMPABUJIBHO TPAKTOBATh (HU3UUECKUH CMBICIT HCIOJB3YEMbIX BEIWYHH, WX OOO3HAYCHHS W CAWHUIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DH3UYECKYIO BETUUHNHY C IPYTHUMHU BETHYHHAMHU,

OTKCHIBATh U3yYEHHBIE KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIOJB3Ys (DU3NYECKHE BETMUYUHBI: CKOPOCThH 3JCKTPOMArHUTHBIX BOJIH, JUTHHA
BOJIHBI M 4aCTOTa CBETA, SHEPTHS U UMITYJILC OTOHA, IIEPHOJI MTOJypaciaa, SHEPTHsl CBSI3H aTOMHBIX sIJIEp, IPU OMMUCAHUU TPABHUIIBHO TPAKTOBATH
(bU3NIECKU CMBICI UCTIOJIB3YEMBIX BEJTHUNH, MX 0003HAYEHUS U €MHHUIIBI, YKa3bIBaTh POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NIECKYIO BETHUHHY
C IPYTUMU BEJIMYMHAMHU, BEIYMCIATH 3HAaYCHUE (PU3MUECKON BEIINYHHEI,

aHATM3UPOBATh (PU3UIECKUE TIPOIIECCHI U SIBIICHUS, HCIIONIB3Ys (PU3MUECKUE 3aKOHBI M MIPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCIIEI0BATEIIEHOTO
U TapaUIeNbHOTO COCJMHEHUS TPOBOJHUKOB, 3akoH JDkoymsi—JleHIa, 3aKOH AIIEKTPOMArHUTHOM WHIYKIUH, 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETA, 3aKOHBI OTPAKEHHSI CBETa, 3aKOHBI TIPEIIOMIICHHSI CBETa, ypaBHeHHE DHIITEWHA it poTod(dhderTa, 3aKOH COXpaHCHHS
SHEPTHH, 3aKOH COXPAaHCHHs MMITYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsaa, 3aKOH COXpPAHEHHWsT MAacCOBOTO 4YHCIa, MOCTyiaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmajia, MpH 3TOM pa3jinyaTh CIOBECHYH) (OPMYIHPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKCHUE W YCIOBHS
(rpaHu1ibl, 001aCTH) TPUMEHUMOCTH;

OTIPENIeNATh HAMPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO II0JISI IPOBOTHUKA C TOKOM, CHIIBI AMTiepa ¥ cuiibl JIopeHa;

CTPOMTH ¥ OIMCHIBATh N300paKEHUE, CO3/IaBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3MYECKHX SIBJICHUI M TIPOIIECCOB C UCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPCHUI:
pu 3TOM (GOPMYIUPOBaTH MpoOIeMy/3aaduy U THIOTe3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEIUIOKEHHOTO 00OpYIOBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIC U KOCBCHHBIC HM3MEpeHHs] (U3NYECKUX BEIWYHMH, MPH ITOM BbIOUPATh ONTUMAIBHBIA CIIOCOO HM3MEPEHUS U
WCIIOJIb30BaTh U3BECTHBIC METO/IbI OIIEHKH MOTPEITHOCTEI N3MEPECHUH;

WCCIIEIOBAaTh 3aBUCHMOCTH (U3UYECKUX BEIMYMH C WCIOJIBb30BAHUEM IMPSIMBIX H3MEPEHUIl: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YJIbTAThl TMOJYYCHHOW 3aBUCHMOCTH (DM3UYECKUX BEIMYMH B BHJE TaOIUI] U TpadUKOB, NENIaTh BBIBOJBI 10 pPE3yabTaTaM
UCCIICIOBaHUS;

coOuroIaTh MpaBuiia 0€30TaCHOTO TPy/a MPHU MPOBEJICHUN HCCIICIOBAaHUI B paMKaX YUeOHOTO SKCICPUMEHTa, Y4eOHO -UCCIIeI0BATEIBCKON
Y TIPOCKTHO# JESITEJIbHOCTH C HCIIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOUCTB M JJa00PAaTOPHOTO 000PYIOBAHHS,



pemaTh pacyE€THBIC 33/1a4M C SBHO 33JaHHOW (PM3MUYECKOW MOJEIbIO, UCHOJB3Yys (PU3MUECKHe 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIHM3a
YCTIOBHSI 3a7]a4ll BHIOMPATh (PU3MUECKYI0O MOJIENb, BBIICIATH (DPU3UUECKUE BEITHMUMHBI U (POPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus, IPOBOIUTH
pacy€Thl ¥ OIICHUBAThH PEATLHOCTH MOYy4E€HHOTO 3HAUeHUS! (PH3UUECKON BEJTMYMHEI;

pelaTth KauyecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY PACCYKIEHUN C ONOpPOM Ha M3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBIICHUS;

UCIIOJIb30BAaTh TPU PpEUICHUM Y4YEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBbIE TEXHOJOTUM [UIsl IOMCKa, CTPYKTYpUPOBAHMS,
UHTEpIpEeTalli U MpPeICTaBiICHHUs] y4eOHOW M HAyYHO-TIONMYJISPHONW HH(GOpMAalUMH, TMOJTYYEHHON M3 Ppa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALIHIO;

OOBSACHATh MPUHLMUIBI ACHCTBUS MallNH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB, pa3avyaTh YCJIOBHUS UX O€30MaCHOTO MCIOJIb30BaHUS B
IMOBCETHEBHOM KH3HU,

MIPUBOJIUTEH MPUMEPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

HCII0JIb30BaTh TEOPETHUECKNUE 3HAHUSI 110 (PU3MKE B MOBCEHEBHOM JKU3HU JUIsl 0OecriedeHus: 0e30MacHOCTH IpH oOpalieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKpYXaloIlel cpese;

paboTaTe B TIpyIIe C BBINOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX pOJIEH, IJIAaHUPOBAaTh pPabOTy TIpYIIbl, PALUOHAIBHO PACHPENEIATH
00513aHHOCTH ¥ IUIAHUPOBATH JESITEIBHOCTh B HECTAHJAPTHBIX CHUTYallUSAX, aJ€KBAaTHO OLIEHUBATh BKJIAJ Ka)KJOTO W3 YYACTHUKOB I'PYIIBI B

peleHre paccMaTpUBaeMOi TPOOIIEMBI.
TEMATHUYECKOE IINITAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne ni/m nporpamMMbl Beero KOHTpﬁOJIbeIe HpaKTﬁl/l‘IECKI/Ie 06pA30BATEIBHbIC
padoThI padoThI pecypesI
Pazngea 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' A Y1 https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kusemarnka S https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 7 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 Eggg?ﬁ;i%iiorﬁﬂ f41bf72
Wroro mo pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnuorexa [JOK
TEOPHUH https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
3.2 Ocrospr TCPMOZMHAMMUKH 10 1 httDSZ//m.EdS;_IO.I‘U/7f4lbf72
33 ArperatHble cocTOsiHUS BemecTBa. Da3oBble 5 bubnuoreka [JOK
TIEPEXO0 b https://m.edsoo.ru/7f41bf72
Wroro mo pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubnuoreka [JOK
4.1 DICKTPOCTATHKA 10 . https://m.edsg).ru/7f41bf72
492 [TocTostHHBIN 251eKTpUYecKHil TOK. Toku B 12 1 bubnuotexa [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHbIE
Ne i/ Ha"MeHO?::::;:;r;HOB nrem Beero Kontpoasnbie | IIpakTnueckue o6 [)(:31:)(11;222;:21,1 e
padoTbI padoThI pecyper
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHUTHAsI 11 1 3 bubnuorexa [IOK
WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11



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/7f41c97c

Paznea 2. KOJIEBAHUSA U BOJIHBI

21 MexaHnndeckue U JIEKTPOMATrHUTHBIE 9 bubnuorexa [JOK
' KoJIeOaHUs https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
2.2 MexaHn4ecKkue 1 3J1€KTPOMarHUTHbHIE BOJIHbI 5) 1 https://m.eds00.ru/7f41c97¢
bubmmoreka [{OK
23 Onika 10 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6moreka [IOK
4.1 DneMeHTHl KBAHTOBOM OTITUKH 6 https://m.eds00.ru/7f41c97¢
bu6moreka [IOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®U3UKU
bubnuoreka [JOK
5.1 DneMEeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.eds00.ru/7f41c97¢
Utoro no pazneny 7
Pasznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobmaromee nosToperne 4 https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pe3sepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4



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

IHOYPOYHOE IVTAHUPOBAHMUE

10 KVIACC
KoauuecTBo 4acoB Jlata uzyuyeHus
Ne KouTpobubre ILian dakr DJIeKTpoHHbIE U pPOBLIE
w/n Tema ypoxka Beero " (uepenun) (nata) odpa3oBaTejibHbIE
ecypchbl
JabopaTopHble 10 10 pecyp
padoThI
1 ®u3nka — Hayka o npupoje. Haydansle MeTo bl 1 1 bubnnorexa [JOK
MO3HAHKSI OKPYKAIOIIEr0 MHUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmupoBanun Buborexa [IOK
2 COBPEMEHHOM HAyYHOU KapTHUHBI MHUPA, B 1 1 https://m.edsoo.ru/f0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH " '
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh
3 MexXaHU4YecKoTo aBikeHus. [lepemernienue, 1 2 https]';/I//IrgﬂePa(;)%K?u?ff%Ic{SSO8
CKOPOCTbh, YCKOpEHHUE " '
4 | PaBHOMEpHOE IPSMOJIMHEWHOE JIBIYKCHHE 1 2 bubmorexa [IOK
https://m.edsoo.ru/ff0c3620
. bu6mmoreka [JOK
5 | PaBHOyCKOpEHHOE MPSIMOJUHEWHOE TBUKECHUE 1 3 https://m.eds0o.ru/ff0c372e
6 CBoboaHoe majieHre. Y CKopeHue CBOOOTHOTO 1 3 bu6mmoreka [JOK
naJICHUsI https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe npuxenue. /[prxenue 1 4 bubmuoreka [JOK
MaTepUATbHON TOYKHU 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmest.
. bubnuoreka [JOK
8 | MneprimanbHbie cucTeMbl oTcuera. [lepBoiit 1 4 .
saxom HbioToma https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [TpuHIumn cynepno3unmuu
9 | cun. Bropou 3akoH HeloTOHA [U1s1 MaTepuanbHOW 1 5 https}'all;lrflﬂef(lj(;f)f)l(?u]/_[ﬁ%§3be8
TOYKHU — '
10 | Tperuu 3axkoH HploTOHA /17151 MaTepUAJIbHBIX 1 5 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH. bubnuorexa [JOK
11 6 ]
[TepBasi KocMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmorexa [{OK
12 | Cuia octd. 3akoH I'yka. Bec temna 6
YHpyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuenrt tperns. Cuina
13 | com OTEIBJ'IGHI/I?[ o (11)/1(1) BIII/I)KGHI/ITI/II)TGIIa B JKUJKOCTH 7 bubmaorexa LIOK
p pua https://m.edsoo.ru/ff0c3f76
WU Ta3e
[TocTymarensHOE 1 BpamaTeIbHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Testa. MOMEHT CHIIBI. bu6moreka [IOK
14 .. 7 )
[Tiedo cuibl. YCIoBUsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Mnynec MaTepruaibHOM TOUKH, CHCTEMBI
15 MaTeyI/IaJ'II)HI)IXpTO‘IeK M J'IB(; CHIIBL. 3aKOH 8 bubmorexa LIOK
P ) Y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTHBHOE IBUYKECHHUE.
Pabora 1 morHoCTh cuiibl. Kunetnueckas
16 | sHeprus MaTI;l HanbHON ToukHu. Teopema 06 8 bubmorexa LIOK
P p N p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPT U
[Torenumansuas sHeprus. [loTeHnnanpHas
SHEPTHsl ynpyro ae(GopMUpOBaHHOW TIPYKUHBI. bubnuoreka [JOK
17 9 ]
[ToTeHimansHas SHEPTHs TeJIa BOIU3U https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTH 3eMJIH
INoreHnmnanbHbIE U HENOTEHIIUAILHEIE CHIEL.
CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHIT C bu6mmoreka [JOK
18 . 9 )
HU3MEHECHHEM MEXaHHUECKOW SHEPIHH CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHCHHSI MEXaHUYECKOW PHEPTUHU
JlabopaTopHas pabora «MccinenoBanue cBsi3u
19 PaGoThI CWJIBI ¢ K3MEHEHHEeM MeXaHHYecKoii 10
JHEPruH Tejla HA PUMepe PaCTsIKeHUs
PE3MHOBOIO KIYTa)
20 | KonTpoJgbHasi pa6oTa no teme «KuHemarunka. 10 bubnmnoreka [JOK



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
https://m.edsoo.ru/ff0c478c

I[I/IHaMI/IKa. 3aKoHBI COXPAHECHHUSA B MECXaAHUKE»

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU. bpOyHOBCKOE IBUKEHHE.

Anpysust

11

bubmmorexa [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICVCTBHS YaCTHIL
BelecTsa. Moenu CTpoeHus ra3oB, )KUIKOCTEN
U TBEPABIX TEN

11

23

Macca monekyn. KonnuecTBo BeliecTsa.
[TocrositnHas ABoraapo

12

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [Ilkana remneparyp Llenbcus

12

25

Wneanensiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

13

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa cpeaHeit
KMHETUYECKOM SHEPTruu ABHKEHUS MOJIEKYII.
YpaBaenue Menpeneena-Knanelipona

13

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

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

14

28

JlaGoparopuas padora «MccienoBanue
3aBHCHMMOCTH MeKAy NapaMeTpamMu
COCTOSIHUSI PA3Pe:KeHHOr0 ra3a)

14

29

W3omporneccsl B uaeabHOM raze u ux
rpaduyeckoe npeacTaBIeHue

15

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsis sHEprusi TepMOAUHAMUYECKO N
CUCTEMBI U criocoObl €€ u3MeHnenus. Konmyectso
TEIUIOTH U paboTa. BHyTpeHHSss sHEpTrus
OJIHOATOMHOT'O MAEAJIHOTO ra3za

15

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

16

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VenbHad TEIUIOEMKOCTD BellecTBa. KoanuecTBo
TEIUIOTHI MPH Terionepenaye. AauadaTHBIHN
pouece

16

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 1 17 bubnuorexa [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs TiporieccoB B mpupoie. Bropoit 1 17 bubnuorexa [JOK
3aKOH TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6230
35 | [Mpuamun nevictBus u KI1J] TeruroBoit ManmmHbl 1 18 BubmroTexa HOK
https://m.edsoo.ru/ff0c600a
36 | [{uxn Kapro u ero KITJ] 1 18
37 | DKoJIoOTHYECKUE MPOOIIEMBI TETNIOIHEPT€TUKU 1 19
38 O6o0maromuii ypok «MoutekymsipHas pu3uka. 1 19 bubmuorexa [JOK
OCHOBBI TEPMOTTHAM UK https://m.edsoo.ru/ff0c6938
39 513/[}:):12(1);?1}:1;15: ?]g);:nl:czTgiinm 1 20 bubmorexa [TOK
: https://m.edsoo.ru/ff0c6a50
TEPMOMHAMH K
40 [TapooOpazoBanne u koHaeHcanus. Mcnapenue u 1 20 bubmuorexa [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTD 1 21 bu6mmoreka [IOK
BO3/yXxa. HachImeHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe terno. KpI/ICT&JIJI}/I‘IGCKI/IC u amop¢HbIe Bubmiorexa LIOK
42 | Tena. AHM30TPOIIUS CBOWCTB KPUCTAILIIOB. 1 21 ]
https://m.edsoo.ru/ff0c65f0
Kunkue kpucramibl. CoBpeMeHHbIe MaTepHAIIbI
43 [InaBnenue u kpucTamuM3anus. Y aeiabHast 1 29 bu6mmoreka [JOK
TeruioTa riaBieHus. Cyomumarust https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 | YpaBHeHHE TEIJIOBOTrO OanaHca 1 22 https://m.eds00.ru/ffoc6820
DJIeKTpU3aIus Tell. DJIEKTPUYECKUU 3aps. JIBa bubmuoreka [JOK
45 1 23 )
BHJIA AJICKTPHUECKUX 3apsiIOB https://m.edsoo.ru/ffoc6bcc
[TpoBOTHUKH, AUANEKTPUKH U TIOTYIIPOBOTHUKH. bubnunoreka [JOK
46 1 23 .
3aK0H COXpaHEeHHsI SJEKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. 1 24 bubnuoreka LIOK

To4eUHBIN IIEKTPUYECKUH 3apsif

https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Hanpssk€HHOCTB 2MEKTPUYECKOTrO MOJIS.

48 | IlpuHIHI CYyNEpIO3UINH IEKTPUIECKHUX TTOJICH. 24 bubmotera [IOK
. https://m.edsoo.ru/ff0c6df2
JInHuy HaPsSKEHHOCTH

49 PaboTa cui 3eKTpoCTaTHYECKOro MOJIs. o5 bubnuorexa [JOK
[MTorenian. Pa3HOCTH MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUAICKTPUKH B

50 SHI)GKTpi[)CTaTI/I‘-IfiKOM H(f)ne. Jusnextpudeckas 25 bubmorexa [TOK

https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubnuoreka [JOK

51 | Dnekxrpoémrocts. Konencatop 26 https://m.eds00.ru/ffoc7126
DIIEKTPOEMKOCTH MIJIOCKOTO KOHJEHCATOPA. bubnuorexa [JOK

52 26 .

DHeprus 3apsHKEHHOT0 KOH/IEHCATOPa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopHas padora ""U3mepenue 27
JIEKTPOEMKOCTH KOHAeHcaTopa'

[TpunIMIT NERCTBUSA U IPUMEHEHUE

54 | KOHJICHCATOPOB, KOMMPOBATLHOTO ammapara, 27
CTPYWHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIeHIE IEKTPOpruOopoB
DIJIEKTPUYECKUI TOK, YCIOBUS €TI0

55 | CYLIECTBOBAHNA. [TocTostHubIN TOK. CHila TOKA. 28
Hanpsioxenue. ConporuBinenue. 3akod Oma st
y4acTKa [enu
[TocnenoBarensHOE, MapaUIeNbFHOE, CMEIIAHHOE
COEJIMHEHME POBOAHUKOB. JIabopaTropHasi bubnnoreka [JOK

56 28 .
padora «M3y4yeHne cMEIAHHOTO COeTHHEHHS https://m.edsoo.ru/ff0c74f0
Pe3ucTOpPOB»

57 PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA. 29 bubnuoreka [JOK
3akoH Jlxoyns-Jlenia https://m.edsoo.ru/ff0c7838
3akoH Oma JUL TIOITHOH (3aMKHYTOM) BuGnuotexa LIOK

58 | anexrpuueckoif nenu. KopoTrkoe 3amblkaHue. 29

JladopaTopHas padora «M3mepenne I/1C

https://m.edsoo.ru/ff0c7ae0



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

HCTOYHHKA TOKA U €0 BHYTPCHHET 0
CONMPOTUBJICHHUSI»

DNeKTpOHHAs MMPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS

59 1 30
METAJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOJIMMOCTh
60 DnekTpuyeckuu ToK B Bakyyme. CBoncTBa 1 30
AJIEKTPOHHBIX ITyYKOB
[ToympoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 HpO]Z:)?HMOfTB. Cl;on“CTBa p—n-nepexo?la. 1 31 bubmorera ITOK
https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
KTPUYECKHH TOK B pacTBOpax M paciiiaBax
62 C?J‘i-leeKTlff)OJ'II/Ie"fOB. :‘)J'IOGKTpl:())?'I(;/ITI/?'—lfeaCKaHpaC o 1 31 bubmorexa [TOK
https://m.edsoo.ru/ff0c82ba
JUccolanus. JIEKTPOJIU3
63 DIIEKTPUYECKUH TOK B razax. CaMoCTOSTEIbHBIA 1 30 bubmuorexa [JOK
U HECaMOCTOSITEIbHBIN pa3psia. Momaus. [Trasma https://m.edsoo.ru/ff0c84ae
T T 2 Budmotera LIOK
' https://m.edsoo.ru/ff0c86fc
0€301acCHOCTH
65 | O6o06maronuit ypok «JIeKTPOIUHAMHUKA» 1 33 httmﬁﬁ?&;;??u?ﬁ%f%be
KonTpoabHasi padora mo reme
66 «Juekrpocratuka. [locrossHHbII 1 33 bubnnoreka [JOK
JIeKTpPHYeCKHil TOK. TOKH B pa3iMuHbIX https://m.edsoo.ru/ff0c8a8a
cperax»
67 PesepBuriit ypok. KonTponbHas paboTta no teme 1 34 bubnunoreka [JOK
"JeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O0oOmaonuii ypok no reMam 1 34 bubnuoreka LIOK
10 kmacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KJIACC



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

KoaunuyecTBo 4acoB

JlaTa usydyenus

DJIeKTpOHHbIe N poBbIe

Ne TeMa ypoka KonrpoubHere [Lzan Dasr o0pa3oBaTejbLHbIE
/i yp Beero " (Hexesin) (nara) P N
JlabopaTopHble 11 11 pecyp
padoThI
TlocTogHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
1 MaruutHoe 11071€. BekTo MarHI/ITH(f[I?I 1 1 bubmaorexa LIOK
) p Mat https://m.edsoo.ru/ff0c9778
WHAYKIWAA. JIMHAM MarHUTHON WHTYKITUH
MaruutHOE 110JI€ TPOBOJHUKA C TOKOM. OIBIT
2 Dpcrena BSaHMOHSﬁCT;Ie IIPOBOHUKOB C 1 1 bubmmorexa LJOK
P ' p https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas padora «M3yuenue bubnuorexa [JOK
3 1 1 2 ]
MArHUTHOI'O MOJISI KATYIIKH ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
TokoM. Cuia Amnepa. JlaboparopHas pabora bubnuorexa [JOK
4 . 1 1 2 :
«HAccaenoBanue neiicTBUA MOCTOSTHHOTO https://m.edsoo.ru/ff0c9acO
MArHUTAa HA PaMKY C TOKOM»
€MCTBUE MAarHUTHOIO IIOJIST HA JBHXK cst
5 3I[a sDKCHHYTIO yactuily. Cuia HoﬂeH zullj‘z}gom 1 3 bubmorexa HOK
p yio 1y PeHIA. https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia
DOnekrpoMarHuTHas UHAyKIus. [IoTok BekTopa
6 MarHuTtHOM uHAYKIMH. DJC nHayKnu. 3aKoH 1 3
aJIeKTpoMarHuTHo unaykuuu Papanes
v JlaGoparopuas padora «McciaenoBanue 1 1 4 bubnunoreka [JOK
SIBJICHHSI DJIEKTPOMATHUTHON MHIYKIIHI https://m.edsoo.ru/ff0cal50
NuaykTnBHOCTD. SIBIEHHE cCaMOMH nn. DJ1C
8 caNf[oy;HL[ AU, DHEPrus MarHHTHgl}"/(I)(L;mnﬂ . 1 4 Brbmiorexa LIOK
YKIHH. p https://m.edsoo.ru/ff0ca600
KaTYIIKA ¢ TOKOM. DIIEKTPOMAarHUTHOE TI0Jie
Texuuueckue ycTpOHCTBA M UX MPUMEHEHUE:
9 MMOCTOSTHHBIE MATHUTBI, JIEKTPOMArHUTHI, 1 5

QJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

4JaCTHLl, MTHAYKIUOHHAs IICYb

10 O6o06marmuii ypok «MarHuTHOE TI0JI€. 5 bubmmoreka [JOK
DJIEKTPOMArHUTHAS HHYKIIHSD https://m.edsoo.ru/ff0cab82
1 KonTposbHas padora no reme «MaraurHoe 6 bubnuorexa [IOK
noJie. DJIeKTPOMATHUTHASI HHIYKIUSI https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJICOaHMUSI.
I"apmonnueckue konedanus. YpaBHEHUE bubnuoreka [JOK
12 - 6 :
rapMoHHYeCKuX Kosiebanuii. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEPT U
JlaGoparopuas padora «McciaenoBanue
13 | 33BHCHMOCTH NEPHOAA MAIIBIX KOJIeOaHU I 7
rpy3a HA HUTH OT JJIMHBI HUTH W MAaCChI
rpy3a»
Konebarenpabir koHTYp. CBOOOIHBIC
AIIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
14 KOJ‘IC6IE)IT6J'IBHOM KOHTYpeE. AHaJ'IOFI/IHSI MEXTY 7 bubmmorexa HOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJieOaHUsIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU 8 bubmuorexa [JOK
B HJ€aJIbHOM KOJICOATEILHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxaronMX KojaeOaHUSX.
BoinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnunoreka [JOK
16 8 .
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIC https://m.edsoo.ru/ffOcbb86
KojeOaHus
[lepemennbId TOK. CHHYCOMAABHBIA
17 MEPEMEHHBIA TOK. MOIITHOCTh MEPEMEHHOTO 9 bubnuoreka [JOK
TOKa. AMIUIUTYJHOE ¥ JICHCTBYIOIIICE 3HAUCHHE https://m.edsoo.ru/ffOcbd34
CHWJIBI TOKA U HAIIPSDKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u 9
MOoTpeOJIeHNE AIIEKTPUIECKON SHEPTUH
19 | VYcrpoiicTBO U MpakTHUECKOe MPUMEHEHHE 10 bubnuoreka [IOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MIEPEMEHHOTO TOKA, JIMHHUIA dJIEKTponepeaad

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 | anexrposnepruu. KyiapTypa HCIIOIb30BaHUS 10
AIIEKTPOIHEPTHUHU B TIOBCETHEBHOH KI3HH
MexaHnueCKre BOJHBI, YCIOBHS
o1 | PACTIPOCTPaHEHHS. [Tepuon. Cxopocth 11 bubnuotexa [JOK
pacrpocTpaHeHHs U JJIMHA BOJIHBL. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPOJIOJIbHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. 11 bubnuorexa [JOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHHIE BOJIHBI, UX CBOWCTBA U 12 bubnuorexa [JOK
ckopocTb. [1Ikasa aMeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [IpuHIMNIBI paTUOCBSI3U U TEIEBUICHHUS. 12
PazButue cpencts csa3u. Pagunonokamms
25 | KonTpoJanHasi padora «Konedbanusi u BOJHBD) 13 Egg;?ﬁ;iiiﬂﬁlﬁ()cw fa
26| oamoponon cpere. Toueamut néroum eacra 13 uGmiorexa LIOK
’ ' https://m.edsoo.ru/ff0cd350
JIyu cBeta
27 OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS CBETA. 14 bubnuoreka [JOK
ITocTpoenne n300pakeHHK B IIOCKOM 3€pKaiie https://m.edsoo.ru/ff0cd4e0
28| orpucene, Tpesemanat 1ot nommoro. 14 BuGmorexa LIOK
i https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUSI
29 JlabopaTopnas pabora «3mepenne 15 bubnuoreka [IOK
MOKA3aTeIs MPeJOMIEHHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3o6pakeHuil B JIMH3E. 15 bubnuorexa [IOK
dopmyina TOHKOM JTMH3BI. Y BEJIHMUEHHUE JTMH3bI https://m.edsoo.ru/ff0cddle
31 JlabopaTopnas pa6ora «MccneqoBanne 16

CBOIICTB H300paKeHUI B JTHUH3AX))



https://m.edsoo.ru/ff0cc324
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

Hucnepcus cseta. CiioKHbII cocTaB 0€10ro

32 | ceera. ller. JIaGopaTopHas padora 16
«Hab01eHue UCIePCHU CBETA»
33 Wutepdepenmus cBera. Judpakius cera. 17 bubnuorexa [JOK
JudpakimonHast penérka https://m.edsoo.ru/ff0ced22
34 [TontepeynocTs cBeTOBBIX BOJH. [lomsipusanus 17 bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOPhI U yCTPOICTBa U yCIOBUS 18
nx 0€301MacHOr0 MPUMEHEHHUSI
I"paHuIBl IPUMEHHUMOCTH K HYECKON
36 MIe)iaHEKH. IR[ociyﬂaT(:,f cneiIIz;;LHzif (T)eoppm 18 bubmorexa [TOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 19 bubnuorexa [JOK
3amMe IcHHE BPEMEHH U COKPAIICHHE JTHHBI https://m.edsoo.ru/ffOcfa42
38| Conte wacons ¢ eptuent mimyseon. Snepra 19 ubmotera LIOK
' https://m.edsoo.ru/ffOcfc68
MTOKOSI
KonTpoabHast padora «Onruka. OCHOBBI bubnuorexa [JOK
39 . 20 .
CHeHAIbHO TEOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyina [Inanka. JHeprus U UMITYJIbC 20 bubmuoreka [JOK
dorona https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. 21 bubnuoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
1o | e e, ¥ pancne e : B 10K
’ https://m.edsoo.ru/ff0d015e
¢dororddexra
43 JaBnenue ceera. Onbitel [1. H. JIeGenena. 29 bubmuoreka [JOK
XUMHUECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texnuueckue yCTpOHCTBA U MPAKTUYECKOE
44 | npumeHeHue: GpoToaneMeHT, (POTOAATUHK, 22

COJIHCYHas 6aTape;1, CBCTOOMNO



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemrenne 3agau 1o reme «I1eMEHTH KBAHTOBOM

bu6mmoreka [IOK

45 OIITHKI» 23 https://m.edsoo.ru/ff0d0302
4o | o o oueoms O Pl g BuGorea 10K
P t P A https://m.edsoo.ru/ff0d091a
aToma
bubmmoreka [{OK
47 Hocrynaret bopa 24 https://m.edsoo.ru/ff0dOafa
18 mopexote atowa ¢ onoro sposns ovepr 2 ubmorera LIOK
pexoa JIHOTO VP P https://m.eds00.ru/ffodOafa
Opyroui. Buasl criekTpoB
1o | oo e e B 1 oo . B 10K
PIYCKYIAD Y ' https://m.edsoo.ru/ff0dOca8
CroHTaHHOE W BBIHYXICHHOE H3TyICHUE
o | o pecasTimocn, O . B 10K
POODA pell https://m.edsoo.ru/ff0d0fd2
PaMOAaKTUBHOTO U3ITY4YCHHUS
CeoucTBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 | BiusiHue paaroaKTUBHOCTH HA KUBBIC 26
OpraHu3Mbl
52| Amn-pactua, Srextpontiat n nosTpOmIE 26 ubmotera LIOK
pactia. p p https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydeHue
DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie
53 | PeaKuuy. SAnepusin peaktop. [Ipobremsr, 27 bubnunoreka [JOK
MEPCIEKTUBBI, SKOJOTHYECKHE ACTIEKTHI SIIEPHOU https://m.edsoo.ru/ff0d1356
SHEPreTHKU
DOnemeHTapHbIe YacTUllbl. OTKPHITHE TO3UTPOHA.
MeTo1p1 HaOMIOIEHUS U perucTpauui Bubmiorexa LIOK
54 | anemeHTapHbBIX YacTull. Kpyrislii cton 27

«DyHaMeHTaIbHbIC B3aUMOICUCTBUS.
EnuHcTBO (hr3nyeckon KapTHHBI MUpay

https://m.edsoo.ru/ff0d0e38



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
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55

Bun 3B€3aH0T0 HeOa. Co3Be3us, SpKue 3BE3IbI,
IIJIAHETHBI, UX BUJUMOC IBUXXCHUC. COJIHG‘-IHafl
cucTeMa

28

56

Coumne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]

28

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
TJIaBHOHM MOCJIEIOBATENIbHOCTH. BHYTpeHHEE
ctpoenue 38€31. COBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA U 3BE3]T

29

58

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenue u nBukenne ComnHna B ['anakTuke.
l"amakTikn. YEpHBIE ABIPHI B sIpax rajJakTUK

29

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeInkTOBOE M3ITydEHHE.
MeraraiakTika

30

60

Hepemennsie npo0ieMbl acTpOHOMUU

30

61

KonTpoabHast padora «aeMeHThI
ACTPOHOMHUU M ACTPOPU3UKI)

31

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COMMAIIBHON M STHUSCKOM
cepax IesaTeaIbHOCTH YeIOBEKa

31

63

O6o06maromuit ypok. Ponb u Mmecto puszuku u
aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE
MHupa

32

64

O6o6maromuii ypok. Ponb ¢pusuueckoii Teopun
B (popMHpOBaHUY MPEACTABICHHUHN O GU3UUECKOM
KapTHUHE MHUpa

32

65

O6o6maromuit ypok. Mecto ¢puzndeckoit
KapTHUHBI MUpPa B 0OIIEM PsAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHUH O

33




IPUPO/IC

66 PesepBHbI ypok. MarautHoe mouie.

DNeKTpOMarHUTHAasI UHYKIHSI 1 33
67 Pe3epBHbIit YPOK. Ontuka. OCHOBBI 1 34
CHEHaIbHOM TEOpUH OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBanroBas ¢puznka. DneMeHTbI 1 34 bubnuoreka [JOK
ACTPOHOMHH U aCTPODUZUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

» dusuka, 10 knace/ Msakumes I'.41., [letpoBa M.A., Ctenanos C.B. u apyrue, O01ecTBoO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY;

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerieHuey

» ®msuka, 11 xrace/ Msxumes I'.4., [letpoBa M.A., YronsaukoB O.C. u apyrue, O01mecTBo ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «/I[PODAY;

AxnmronepHoe obmectBo «M3natenpcTBo «IIpocBemnieHuey

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

®dusuka. ba3osslii ypoBenb. 10 kimacc: metonnueckoe nocodue / M. A. Ilerpora, B. B. Kynpssues. — M.: Ipoda, 2019.
®dusuka. ba3osslii ypoBenb. 11 kimacc: meroanueckoe nmocooue / M. A. Ilerposa, B. B. Kyapssiies. — M.: [Ipocsemienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

(https://edsoo.ru/)



https://m.edsoo.ru/ff0d1784

JIncT BHeceHNsl H3MEHEHHUI M J0NIOJTHeHUH B pa00o4y10 NporpaMmmy

Jara (Homep)

YPOKa, KOTOPbIi
TpedyeT KOppeKI U

YPOKa, KOTOPbIi
COEPIKUT KOPPEKLHUIO

IIpuunna koppeknum (3amMeHa ypoka, 60Jie3Hb, yUUTeJIs,
NPa3AHUYHBINA AeHb, OTMEHA 3aHATHH 110 PUKA3y U T.1.)

JIoOKyMeHT 0 IpoBeIeHUuH
koppexuun (Ne npukasa,
JAaTa NpuKasa)




IIpunosxenune k padoyeii mporpamme

10 kaace
3agaHus A1 KOHTPOJIBHBIX pabOT B3STHI U3:
1. «Dusnka. bazowrii yposens. 10 kiacc: Meroandeckoe nocodue / M. A. Tlerpoga, B. B. Kyapssues. — M.: [poda, 2019.»
2. «Dusuka. Coopuuk 3amad. 10 kmacc.» 3adonorckuii A. A., Komuccapos B. @., [lerpoBa M. A. JIPODA, xopnopanus "Poccuiickuii

yuebHuk", 2020
I'padux KoHTpPOIBLHBIX padoT

Ne ara
Tema A Bua koHTpoJs
/11 (HOMep ypoka)
1 CepennHa HOSIOpS
KonTponsnas pabora no teme «Knnemartuka. JluHamuka. . .
(20) TEKYIINH TEMaTHYECKHI KOHTPOITh

3aKoHEI COXpaHCHUA B MCXaHUKE»

2 Hauano despans TEKYIINI TEMATUYECKUI KOHTPOJIb
KontponbHas padoTa o teme «MomnekymsipHas pu3uka. (33)) p v P
OCHOBBI TEPMOAUHAMHUKID)

3 . Cepenuna mas TEKYIINI TEMATUYECKUI KOHTPOJIb
KonTtponbHas padoTa o Teme «iekrpoctaruka. [locTosHHbBIN (66)

3HeKTqueCKHﬁ TOK. TOKHU B PAa3IMYHBIX CPCAAX»

3amanus Ui 1a00PaTOPHBIX pabOT B3STHI H3:
1. «Dusuka. bazosriii ypoBensb. 10 knacce: Yueonuk / I'.5. Makumes, M. A. TletpoBa. — M.: JIpoda, 2019.»

I'padux 1abopaTopHbIX padoT

Ne Home OKa
Tema PYP
/1
1 JIaGopatopHas pabota «VccaenoBanue cBs3U pabOThI CHIIbI ¢ U3MEHEHHEM MEXaHUYEeCKOM 19
SHEPIUH Tella Ha IpUMEpPe PACTSHKEHHUS] pE3UHOBOTO JKI'YTa)
5 JIaGopatopHas pabota «ccienoBaHue 3aBUCUMOCTH MEX/ly TapaMeTpaMH COCTOSTHHS 28
Pa3pe)EHHOTO razay
3 | JlabopaTtopHas pabota "M3MepeHne 3eKTpoEMKOCTH KOHAeHcaTopa" 53




1.

IIpunosxkenue k padoyeii mporpamme

3agaHus A1 KOHTPOJIBHBIX paOOT B3STHI U3:

11 kaace

I'padux KOHTpPOJIBLHBIX padoT

«Dusnka. ba3zowrii ypoBens. 11 kiacc: Meroaudeckoe nocodue / M. A. Tletposa, B. B. Kyapsisues. — M.: IIpocsemenue, 2021.»

Ne ara
Tema A Bua koHTpoJs
n/n (HOMep ypoka)

1 CepennHa oKTs0ps
KonTponbhas pabora o teme «MarautHoe mosie. . .

(11) TEKYIINH TEMaTHYECKHI KOHTPOITh
DNeKTpOMarHuTHAs MHIYKLIHS»

2 Havano nexaGps TEKYIIUH TEMaTHYECKU KOHTPOJIb
KonrposnbHas padora «KoyeOanus U BOJIHbBD (25)

3 . Havano ¢espains TEKYIIUH TEMAaTUYECKUI KOHTPOJIb
Kontponbras padota «Ontruka. OCHOBBI CIIEIHAILHON (3%)) p yr P
TEOPUU OTHOCUTEIBHOCTH

4 Konen anpens TEKYIINI TEMAaTUYECKU KOHTPOJIb
KonTposbHas pabota «1eMeHTbl aCTPOHOMUU U (61)
acTpoPU3UKN»

3anaHus 1715 pa3HOYPOBHEBBIX 33Ja4 U 3aJaHUI B3STHI U3:
«®Dusuka. ba3zoslii ypoBens. 11 kiacc: Meroauueckoe nocobue / M. A. Iletposa, B. B. Kyapssues. — M.: IIpocsemienue, 2021.»

No Howme OKa
Tema PYP
/o
1 | Pewenue 3ama4 o teMe «DIEMEHTHI KBAHTOBOM OITHUKID) 45

3ananus Ass 1a00paTOPHBIX PabOT B3SATHI U3:
«®Dusuka. ba3zosrii ypoBens. 11 kinacc: Yuebnuk / I'.S1. Mskumes, M. A. TlerpoBa. — M.: Ipoda, 2019.»




I'paduk saboparopHbIX padoT

;\i Tewma Homep ypoxka
1 | JJabopaTtopHas pabora «/3yueHre MarHUTHOTO MOJIsl KATYIIKHA C TOKOM» 3
2 JlabopaTtopHnast pabota «lccnenoBanue nelCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy ¢ 4
TOKOM)
3 | JTabopaTtopHas padora «lcciaemoBanue IBICHHS JCKTPOMATHUTHOW HHTYKITHID) 7
4 JlabopaTtopHnas pabota «lccinenoBanue 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUH Tpy3a Ha 13
HUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»
5 | JlJabopartopHnas pabora «3mepenne moka3aresst mpeIOMIICHHUS CTEKIIA 29
6 | JlabopatopHas pabora «lcciaenoBanrue CBOMCTB H300paKEHUH B JIMH3aX) 31
7 | JJabopatopHas pabota «HabmroneHue aucrnepcun CBeTay 32




