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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHus pa3padoTaHa
HAa OCHOBE TMOJOXEHUH M TpeOOoBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOMN
nporpammsl, npencraBieHHbIXx B PI'OC COO, a Takxke ¢ yuérom (denepanbHO pabodeit mporpamMmmsl
BOCIIUTAaHUS M KOHIENIUU MpernonaBaHus y4deOHoro mnpeamera «®Dusuka» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBleHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbI Mupa obyuatoniuxcs 10—11 kiaccoB npu 00yuenuu ux ¢pusnuke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOrO monxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC
COO x mIaHUpyeMbIM JHYHOCTHBIM, NMPEAMETHBIM M METAalpeJMETHBIM pe3ylibTaTaM oOyueHus, a
TaK)K€ YYUTHIBAET HEOOXOJUMOCTh peau3allid MEXIPEJAMETHBIX CBA3eH (PU3UKKU C €CTeCTBEHHO-
HAayYHBIMH Y4eOHBIMHM mpeaMeTamu. B Hell ompenenstoTcsi OCHOBHBIE e H3y4eHHs] (U3UKH Ha
YpOBHE CpeqHero oOmero o0pa3oBaHus, IUIAHUPYEMbIE pE3yJIbTaTbl OCBOEHHUS Kypca (U3HKU:
JTUYHOCTHBIC, METAIIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

¢ [JIAaHUPYEMbIE pe3yJibTaThl OCBOCHHS Kypca (QU3MKM Ha 0a30BOM YypOBHE, B TOM 4YHUCIE
MIpeIMETHBIEC PE3yIbTAThI MO rojiaM O0yUeHUS;

e cosiep>kanue yueOoHoro npenmMera «Pu3nkay mo rogam o0ydeHusl.

Odu3uka kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJABI, BHICTyMas B KauyecTBE y4eOHOIO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIIAJ] B CHUCTEMY 3HAHHH 00 OKpYKaloIleM MHUpE.
konbHBI Kypc (HU3MKH — CHCTEMOOOPA3YIOUINI JJIsl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB W SIBICHUH, H3ydaeMbIX XHMHEH,
ouonorueit, ¢usmdeckoir reorpacduelr U actpoHomuen. lcmonp3oBaHME W AKTUBHOE MPUMEHEHHE
bu3MuecKUX 3HAHUW OIpeneseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IIOJIyUEHUSI HOBBIX MAaTE€pUAIIOB C 33JaHHBIMU
cBoiicTBaMu U Jpyrux. M3ydyenune pu3mky BHOCUT OCHOBHOW BKJIaa B (POPMHUPOBAHUE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydyarommxcs, B (OPMUPOBAHHWE YMEHHH NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS MPU BHIMOJHEHUH UMHU Y4EOHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca u3uMku ajisi ypoBHSI CpeaHero oOiiero oOpa3oBaHHS TOJOXKEH psia HUIEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISETCS JIOTMUECKH 3aBEpPHIEHHBIM, OH
COJICP’KUT MaTepuald U3 BceX pa3feNioB (M3HMKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOW, TaK H
COBpEMEHHOM (pU3UKH.

Hoesa cenepanuzayuu. B coOTBETCTBUU C HeW Marepuall Kypca (QU3MKH OOBEIUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kypce sBiseTcss (OpMHpOBaHHE MPEACTaBICHHN O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoea eymanumapuszayuu. EE peanmzanus mnpeanosiaraeT HCHOJb30BaHHE T'yMaHUTapHOTO
MOTeHIIMaaa GU3NYEeCKO HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (U3HUKH C pa3BUTHEM OOLIECTBA, a TAKKE
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHUMHU MTPOOIEMaMH.

Hoes npuknaonou manpaenrennocmu. Kypc (GU3MKM TpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MocpeCcTBOM BBEICHUS AIEMEHTOB COJEPKaHuUs, TOCBSIIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHHMKH M TEXHOJIOTHUH, a
TaKxke 00CyKAeHUs TPOOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacCHOCTH.



CrepHEBBIMH JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpPEeHEro oOIIero o0pa3oBaHUsl SBISIOTCA
¢uznueckue Teopun (GopMHpPOBAHUE MPEACTABICHUNA O CTPYKTYpe MOCTPOCHHs (U3NUECKON TeopHH,
ponu (yHIAMEHTaNbHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX IPEJACTABICHUSX O TMPHPOJE,
rpaHuLax IPUMEHUMOCTH TEOPUH, Ul ONMCAHUsl €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIM MOAX0A B Kypce (HU3UKU peaau3yercsl IpexJe BCero 3a Cyeér
OpraHU3aIMH KCIIEPUMEHTAIBHON IeATEIbHOCTH oOyuatomuxcs. J{is 6a30Boro ypoBHs Kypca (GU3NKU
— 3TO HCHOJB30BAHHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M J1a00OPATOPHBIX
paloT, KOTOpble B Iporpamme o (usnke oObeANHEHb! B OOIINN CIHCOK YYEHHYECKUX MPAKTHUYECKUX
pa0ot. Beiienenue B ykazaHHOM IepeyHe J1abopaTOpHbIX padoT, IPOBOIUMBIX Ul KOHTPOJIS U OLEHKH,
OCYIIECTBIISICTCS YYaCTHHKAMH 00pa30BaTEIbHOTO MPOLECCca UCXOA U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamieHus: kabunHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcsi OBNAJCHUE OOYYAIOIIUMUCS YMEHHSIMHU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH U ITOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHue ynaensieTcsl PelIeHUI0 pacd€THBIX M KAayeCTBEHHBIX 3ajad. [Ipu stom mins
pacuéTHBIX 3a7ady OPUOPUTETOM SBJISAIOTCA 3aJaud C SBHO 3aJaHHOM (PU3MYECKONH MOJEIBIO,
MO3BOJISIOIINE IPUMEHATh U3yYEHHbIE 3aKOHbBI M 3aKOHOMEPHOCTH KaK U3 OJIHOrO pasjelia Kypca, Tak U
MHTETPUPYS 3HAHMS U3 Pa3HbIX pa3/ienoB. J[1s KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SIBISIOTCS 3ajaHUs
Ha OOBSICHEHUE MPOTEKaHUs (PM3NYECKHUX SIBJICHUN W MPOIECCOB B OKPY)KAIOILIEH JKU3HHU, TpeOyromme
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO k MaTepuaabHO-TEXHHYECKOMY O00eCreYeHHIO
yueOHOro mpouecca 0a30BbIi ypoBeHb Kypca (PU3MKM Ha YpPOBHE CpeaHero ooluiero obpa3zoBaHus
JOJDKEH M3Y4YaThCsl B YCIOBHUSX MPEAMETHOTO KaOWHEeTa (U3UKU WIH B YCIOBUSX HHTEIPUPOBAHHOTO
KaOMHEeTa MpeIMETOB €CTeCTBEHHO-HAYYHOTO IUKIA. B kabuHeTe QU3MKH TOHKHO OBITH HE0OXOAMMOE
nabopaTopHoe 00OpyJOBaHUE [Vl BBIIOJHEHUS YKa3aHHBIX B IporpamMme Ho (U3UKE YUYEHHUECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMoHHOE 000pyA0BaHHE (POPMHUPYETCS] B COOTBETCTBUU C IMPUHILIUIIOM MUHUMAaJIbHOM
JIOCTaTOYHOCTH U OOECTEeYMBAET MOCTAHOBKY IEPEUYUCIEHHBIX B MpPOTrpamMMme IO (PU3UKE KIHOYEBBIX
JNEMOHCTPALMA Il  MCCIEAOBAHMUS M3Yy4aeMBIX SIBIEHMHM M INPOLECCOB, OMIUPHUUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGoparopHoe 0OOpynOBaHME Ul YYEHMUECKHUX MPaKTHUYECKUX paboT (opMupyercs B BUIEC
TEMaTUYECKUX KOMILJIEKTOB M 00ECIEeUMBAETCA B pacyére OJHOrO0 KOMIUIEKTa Ha JBYX OOYyYaroIIHUXCS.
TemaTnueckue KOMIUIEKTHI Ja00PaTOPHOTO 00OPYOBAaHUS JODKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BU/JIE IU(PPOBBIX 1a00paTOPUid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e hopMUpOBaHME HHTEpeca U CTPeMJICHHs OOy4yarolIMXCsl K Hay4HOMY M3YYEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HaHUA M (HOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

¢ (hopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS MaTepUu
U pyHIaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e hopMupoBaHHEe YMEHUH OOBICHATH SABICHHUS C HCHOJb30BaHWEM (U3NYECKUX 3HAHUNA U
HAy4YHBIX J0Ka3aTEJbCTB;

¢ hopMUpOBaHME TMPEACTABICHUN O POl (U3UKU Ul PAa3BUTUS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.



JlocTuxkeHne 3THX Lieneil obecreynBaeTcs peleHHEM CIeIYIOMMX 3a7ad B MPOLECCe W3YUYCHUS
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMs:

® IpUOOpPETEeHNE CUCTEMBI 3HAHUH 00 0OUMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYass MEXAaHUKY, MOJIEKYJSAPHYIO (U3HKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HKY M DJIEMEHTHI
acTpou3uKH;

¢ hopmupoBaHue yMEHUN TNPUMEHATh TEOPETHYECKHUE 3HAHHS i OOBSICHEHUS (PUIUUECKUX
SIBJIGHUH B IPUPOJIE U [T IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;

® OCBOCHHUE CIIOCOOOB pEelICHHs pa3IUYHBIX 3ajau C SBHO 3aJJaHHON (pU3MUecKoi MOJENbIO, 3a1aY,
M0/Ipa3yMeBaIOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSM 3a/1a4uH;

eIOHMMaHHE (U3MYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHMUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPELy;

®OBJIQJICHUE METOJAaMH CAMOCTOSITENIbHOTO IUIAHMUPOBAHMUS M TPOBENEHHUS  (PU3MUYECKHX
SKCIIEPUMEHTOB, aHaJN3a U WHTEpIpeTaluu HH(HOpMalUU, ONpeIeIeHHs JOCTOBEPHOCTH MMOJIYYEHHOTO
pe3yJibTarta;

®CO3/IaHUE YCIOBHW JJIsl Pa3sBUTHS YMEHUH MPOEKTHO-MCCIEAOBATENBCKOW, TBOPUYECKOU
JeSTeTbHOCTH.

Ha w3yuenue ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUsI OTBOIAUTCS
204 gacoB: B 10 xnmacce — 1024gacoB (3 yaca B Hegeno), B 11 kimacce — 102 gacoB (3 yaca B HE/IEIO).

[Ipennaraemelii B mporpamMMe 1o (u3uke mNepedeHb JIadOpaTOPHBIX M MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAHHBIM, YUUTEINb JeNIaeT BHIOOP MPOBENEHUS J1a00paTOpHBIX pabOT M OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA

dusznka — Hayka o npupoje. HayuHble MeToAbl TO3HAHUS OKpyKaromero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GpuU3NUECKUX SABJICHUH U TiporieccoB. Hayunbple runote3bl. du3nyeckne 3aKOHBI U
TeopuH. ['paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUS.

Ponb 1 MmecTo ¢usuku B GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTHHBI MUPA, B MPAKTHYECCKOM
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrKeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMkeHUs. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CcKoOpocTb (CpemHsii CKOPOCTb, MrHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHOM TOYKH, MX NPOEKIIMH HAa OCH CUCTeMbl KoopauHaT. CloKeHHe NepeMelIeHUud u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE TMpsSMONIMHENHHOe [BWKeHue. [paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPHUAIIbHOW TOUYKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe neumxkeHue. [[BuxkeHre MaTepUaaIbHOM TOUKH MO OKPY>KHOCTH C MOCTOSHHOM 10
MOJIYJII0 CKOpPOCTBIO. YTIIOBasi CKOPOCThb, JWHEHHas ckopocTh. Ilepuog u wactota oOpaiieHus.
[lenTpocTpeMUTENEHOE YCKOPEHHUE.

TexHu4eckue YCTpPOWCTBA W TPAKTUYECKOE IMPUMEHEHHE: CIUJOMETp, JBUKEHUE CHAPSJIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPALMS KHWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hampasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

UccnegoBanue COOTHOILICHUSI MEXKIY MyTSIMHU, NPOWJIEHHBIMU TEJIOM 3a MOCJIeA0BaTElIbHbIC
paBHBIE TIPOMEXKYTKH BPEMEHHU TPU PaBHOYCKOPEHHOM JIBIDKCHMHM C HAYaJlbHOM CKOPOCTHIO, PaBHOM
HYITIO.

N3ydenue nBuKEeHUS MIApUKa B BI3KON KHUIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn ortHocutenbHOcTH [amwited. IlepBelii 3akoH HproToHa. MHepumambHBIE CUCTEMBI
OTCY€Ta.



Macca tena. Cuna. Ilpunuun cynepno3uinuu cui. Bropoi 3akoH HbproToHa 11 MaTepuanbHOU
To4KHU. Tpernii 3akoH Hbl0TOHA [U1s1 MaTepUAIIBHBIX TOYEK.

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

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

Tpenne. Buael TpeHust (mokos, ckoyibkeHus, kadeHus). Cuna tpeHus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Koadduuument tpenus. Cuiia CONpOTHUBICHHS TIPH
JBUKEHUHM TeJa B XKUAKOCTU WM rase.

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuiIbl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOro Tea.

TexHnueckue ycTpoiicTBa UM INPAKTUYECKOE IMPUMEHEHHWE: IOALIMIHUKH,  JIBUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIBEME U TTAJCHHH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHUJI YIIPYTOCTH, BOSHHUKAIOUINX B MPYKHUHE U PE3UHOBOM 00pasIle,
OT uX JehopMaluu.

Hccnenoanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynee MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTepHANbHBIX TOYeK. MMMmynbc CHIIBI U
MU3MEHEHHE UMITYyJIbCa Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHNE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepraabHOM Toukl. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorenumanpHas oHeprus. [loTeHIManbHas »HEPrus ynpyro naeGopMHpOBAaHHOW MPYKHUHBIL.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMIIH.

[loTeHuManpHble W HENOTEHUMATbHBIE CUJbl. CBS3p pabOThl HEMOTEHIHAIbHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEpruu.

Ynupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHnuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN MTUCTOJIET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon moTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3yuenne abCOMOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW SHEpruH Teja Ha MpHMepe
PacTsKEHUS PE3UHOBOTO KIyTa.



Paznen 3. Moaekyaspaas Gu3uKa U TePMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETHYECKON TEOpUM U HUX ONBITHOE OOOCHOBAHUE.
Bbpoynosckoe nBuxenue. Huddys3us. Xapaktep IBUKEHHS U B3aMMOJICHCTBHS YacTHIl BELIECTBA.
Mopnenu CTpOCHHS Ta30B, KUIKOCTEH M TBEPBIX TEN M O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorapo.

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

Mopenp upeanbHoro raza. (OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOM TEOpUHU
UACaTbHOTO Ta3a. AOCONIIOTHAS TeMIleparypa Kak Mepa CpeJHed KMHETHYECKOW SHEprHH TEIIOBOTO
nBrKeHns vactul rasa. Illkama temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHnpneneeBa—
Kunaneiipona. 3akon J[lanpTona. M3ompoueccbl B uaeanbHOM Ta3e C IOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapaeHre U30MPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKYT OPraHUYECKUX
COETUHEHUH.

OmnpiTel 10 1M Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBHIKECHHUS.

Mopgaens onbiTa [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIas PUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, U30IMpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre mMacchl BO3AyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEpPEHUU 00bEMa KOMHATHI,
JaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmonunamuyeckasi cuctemMa. BHYTpeHHsISI SJHEPTUsI TEPMOIUHAMUYECKONW CUCTEMBI U CITOCOOBI
e€ u3menenus. KonmdecTBo TEroThl U paboTa. BHYTpeHHSsS 2HEeprusi 0IHOATOMHOTO UAEaTbHOTO rasa.
Bunel Temnonepenaud: TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHHE. YIelabHas TEII0EMKOCTh
BeniecTBa. KoanuecTBo TemnoThl Npu Terionepeaaye.

[Tonstue o0 ammabatHoMm mporecce. [lepBbiii 3akoH TepMmoauHamuku. [IpuMeHeHHe mMepBOro
3aKOHA TEPMOAMHAMHUKHY K H3o0mpoIieccaM. ['padudeckas HHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBele Mammubl. [lpuHuMNBL AelicTBUsS TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B
TerioBbiX MammnHax. Koaddumuent nonesnoro aerictBus TeruioBoil mamuHbl. [ukn Kapuo u ero
KO3 PHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TETIIOIHEPT€TUKH.

TexHuuyeckue ycTpoiicTBa M TNpaKTUYECKOE NPHUMEHEHHUE: JIBUraTellb BHYTPEHHErOo CrOpaHMus,
OBITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

H3meHeHne BHYTpeHHEH YHEPTHH TeJla MPU COBEPIICHUH pa0OThI: BEUIET MPOOKH U3 OYTHUTKH MO/
NeiCTBHEM CXaToro BO3JyXa, HarpeBaHue »ddupa B JATyHHOH TpyOke myTéM TpeHUs
(BUICOIEMOHCTpAITHS ).

W3meneHue BHyTpeHHEH dHepTruu (TemMrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnbIT 0 aqabaTHOMY PACHIUPEHUIO BO3IyXa (OMBIT C BO3AYIITHHIM OTHUBOM).



Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoont

[TapooOpa3zoBanue u koHjeHcanus. Mcmapenue u kumneHue. AOCOIIOTHasS M OTHOCHUTEIbHAs
BJIQOKHOCTh BO3AyXa. HacklmeHHBIH map. YaenpHas TeIuloTa NapooOpa3oBaHus. 3aBHCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Teépnoe Teno. Kpucraminueckue u amopduble Tena. AHU30TPOINUS CBOWCTB KPUCTAILJIOB.
Kunkue xkpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHne u Kpucraminzanus. YJelbHas TEIuioTa
rwianerus. CyOnumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHNE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOTYYSHHs] COBPEMEHHBIX MaTEePHUAaJIOB, B TOM YKCJIe HAHOMATEepUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue oTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

Onektpuszanus Tel. DJeKTpuueckuil 3apsia. [[Ba Bunma snekTpuueckux 3apsnoB. IIpoBoaHukw,
JUBJIEKTPUKHU U TOITYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHBIN 2JIEKTpUUECKUUN 3apsii. DIEKTPUUIECKOE
nosie. Hanpsok€HHOCTB AneKTprudeckoro nois. [IpuHOum cynepno3unum 3IeKTpuYecKux nojiei. Jlnaum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun anekrpocraruyeckoro noss. [lorennuman. PasHocTe moteHuumanos. [IpoBogHuku u
JIUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. J(uaaexTpuyueckas NpoOHUIAEMOCTb.

OnektpoémkocTh.  KonzmeHncarop.  DJeKTpOEMKOCTh  IUIOCKOTO  KOHJAEHCATOpa.  JHEprus
3apsHKEHHOI0 KOHAEHCATOpa.

TexHnueckue ycTpolcTBa M NPAKTHUECKOE NPUMEHEHHE: JJIEKTPOCKON, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHJAEHCATOp, KOMUPOBAIbHBIN anmnapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U NPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30OBAHHBIX TETT.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIEKTPUKY B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUJIOAAM IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.



Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuol

N3mMepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mok. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHMS AJIEKTpUYECKOro Toka. Mcrounnku toka. Cuna
ToKa. [locTOsIHHBIN TOK.

Hanpspkenune. 3akon Oma U1 yyacTka LETH.

DNEKTPUUECKOE CONPOTHUBIICHHUE. YJEIbHOE CONpPOTHBIEHHE BemlecTBa. llocnenoBaTenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB.

PaGora snexkrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DONeKTpOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH OMma Ji1sl HOJIHOU
(3aMKHYTOM) 351eKTpuueckoii enu. Koporkoe 3aMbikanue.

DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3aBHCHUMOCTb COINPOTHBIIEHUS METALUIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUuYeCKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[MonynipoBoanuku. CoOCTBEHHAs U MPUMECHAS TPOBOIUMOCTH MOJIYIPOBOHUKOB. CBOMCTBA p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DIEeKTPUYECKHI TOK B PACTBOPAX U PACILIABAX 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLIUALIMS.
DNeKTPOIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIbHBIN paspsia. MonHus.
[Tma3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: aMIEpPMETp, BOJBTMETP, PEOCTaT,
HMCTOYHUKU TOKa, AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, IMOITYINPOBOJHUKOBBIN JTHOJ,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHUMOCTD COTIPOTHBIICHUS IUIUHIPUUECKUX MPOBOJHUKOB OT JIJTUHBI, TUIOMIAIA TIOTIEPEYHOTO
CEUYEeHMS U MaTepHaa.

CMmeliaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMoe n3mMepeHue dIeKTpoABMKYIIEH CHIIbl. KOpOTKOE 3aMbIKaHME raJbBAHUYECKOTO JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 37EKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenune sanexrposnusa.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce oOCymecTBIsSeTcs € Y4ETOM
CoJIepKATEIIbHBIX MEXMPEIMETHBIX CBsI3€l C KypcaMHd MaT€MaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Mescnpeomemusie nonamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO TO3HAHUS: SIBICHUE,
Hay4yHBId akT, rumnoresza, Qu3udeckas BeTUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIENb, U3BMEPEHHUE.



Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JHUHEWHas (QyHKuus, napaboina, rumnepbosia, Ux
rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMHM Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonozus: Mexannueckoe ABMKEHUE B XKHUBOW mpupoae, Auddy3usi, 0CMOC, TEINIOOOMEH KHUBBIX
OpraHu3MoOB (BHJBI TEIUIONEpEaur, TEIUIOBOE pPABHOBECHE), DJIEKTPHUUYECKHE SBJICHUS B KUBOU
IIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAasi Macca, TEIUIOBbIe CBOMCTBA TBEPIBIX TeJ, KUJIKOCTEH W ra3oB, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHALINS, FAIbBAaHHUKA.

T'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHE JBMKEHMM C MCIOIb30BAaHMEM MEXAaHU3MOB, YYET TpEHUS B
TEeXHHKE, MOAMMITHUKY, UCTIOIb30BAHUE 3aKOHA COXPAHEHUS UMITyJbca B TEXHHUKE (pakera, BOJOMET U
Ipyrue), ABUrateiab BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, ObITOBOW XOJOAMIBHUK, KOHAULIMOHED,
TEXHOJIOTUH MOJIYYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHHE JJIEKTPOIpPHUOOpPOB, KCEPOKC, CTPYHHBIM IpPUHTEP,
ANEKTpOHArpeBaTeNbHbIe MPUOOPHI, YEKTPOOCBETUTENbHBIE TPHUOOPHI, FaIbBAaHHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. InNeKMPOMAZHUMHAA UHOYKUUA

IloctosiHHbIE MarHWTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarnuTHoe mose. Bekrop
MAarHuTHOM MHAYKUWHU. [IpuHIMI Cyneprno3unuy MarHUTHBIX MOJed. JIMHMM MAarHUTHOM HMHIYKLIHH.
KapTuHa nuHMil MAarHUTHOM MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MaruuTtHoe 1osie IpOBOJHMUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIMH MarHUTHOTO NOJIS AJIMHHOTO
IIPSIMOTO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHHMKA, KaTylIKH ¢ TOKOM. OmnelT Opcrena.
B3anmoneiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monyinb M HampasiieHHE. JIBHKEHHME 3apsDKEHHOM 4acTULbI B OAHOPOJHOM
MarHuTHoOM nose. Padora cuisl Jlopenna.

SBneHue  SIEKTpOMarHUTHOM  mHAykuuu. [loTok  BekTOpa  MarHUTHOM  MHIYKIUU.
DNeKTpOABMKYIIAsl CUIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu ®apazes.

BuxpeBoe nayekTpudeckoe 1moJie. ONEKTPOABMKYIAs CWJIa HWHAYKIMM B  IIPOBOJHMKE,
JBUKYIIEMCSI IOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHunueckue  ycTpolicTBa U TNPAKTUYECKOE  TNPUMEHEHHE:  MOCTOSIHHbIE  MAarHuThI,
AJIEKTPOMArHUTHI, AJIEKTPOIBUTaTelb, YCKOPUTENIHU 3JIEMEHTAPHBIX YacTULl, HHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIUY MAarHUTHOTO TMOJIS.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHua.

3aBUCUMOCTBD JIEKTPOJBHIKYILEH CUIIBI HHIYKIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.
SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue NeHCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM HHIYKIIMH.

Pa3nea 5. KosieOanusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Kojaed0anus

Konebarenbnast cuctema. CBobogHbBIE MexaHWdeckue KoseOaHus. ['apMoHMYeckue KoneOaHusl.
[Tepuon, wactora, amrumntyna u (asza xonebanuii. [IpyKUHHBIA MasSTHUK. MaTeMaTHYeCKH MasSTHHK.
VYpaBHeHHE rapMOHUYECKHUX KoJeOanwmii. [IpeBpamienne sHepruu Npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiii  koHTYp. CBOOOAHBIE JIEKTPOMATHUTHBIE KOJ€OAaHUS B  HUICATBHOM
KoJe0aTeIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMHU U SJICKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJI€ATIbHOM K0JIE0ATEIbHOM KOHTYpE.

[IpencraBienre o 3aryxarolux KojieOaHUsX. BBIHYXJI€HHbIE MeXaHWYecKHe KoJieOaHUsl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii TOK. CHHYCOMJANbHBIM INEPEMEHHbIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUSI.

Tpancpopmarop. IlpousBoicTBo, mepegadya U MOTpeOJIEHUE  DJIEKTPUYECKON  SHEpruu.
OKOJIOTMYECKME  PUCKM TIpPU  MPOU3BOJACTBE  3JEKTpo3Hepruu. KynbTypa  MCHOJIB30BaHUS
3JIEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpPOWCTBA M NPAKTUYECKOE INPHUMEHEHME: JJIEKTPUYECKHHA 3BOHOK, I'€HEpPATop
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTelbHOM CHUCTeMBbl (IPYKUHHBIH MM MaTeMaTHYeCKHM
MAasiITHUK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJ€OaHUM.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OciorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) JIJISl 3JIEKTPOMAarHUTHBIX
KoJ1e0aHu.

Pe3oHanc mnpu 1nocnenoBaTENbHOM COEOUHEHMM PE3UCTOpPA, KaTyIIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT JUTMHBI HUTU U MacChl
rpysa.

HccnenoBanne mepeMEHHOTO TOKa B IENH W3 IOCJIENI0BAaTEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbIE 60IHbL



Mexanudeckre BOJHBI, YciaoBHUs pacnpocTpaHeHus. llepmoa. CkopocTh pacnpoCTpaHEHUs H
uiiHa BOJIHBL. [lomepednple W MpoaoiibHbIE BONHBL. MHTephepeHnus u audpakius MEXaHHUECKUX
BOJIH.

3Byk. CKopocCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHuTHbIE BOJHBL. YCIIOBHUS M3JIYYEHHs] JJIEKTPOMArHUTHBIX BOJH. B3amMHas
opueHrtanus BekTopoB E, B, V B snexrpomarnutHOi BoJiHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHUe, MperoMIICHHE, Tosapu3amus, nudpaxius, narepdepernrs. CKOpocTh dJEKTPOMArHUTHBIX
BOJIH.

HIkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNEe AMeKTPOMarHUTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBL paIUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBask JUArHOCTHKA B TEXHUKE W MEAMUIMHE, pajap, paiuoONpUEMHUK, TEJIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGimrotenne oTpaskeHus U PEJIOMIICHUS MEXaHUIESCKIX BOJIH.

Ha6monenue naTepdepeHnn U AUPPaKIud MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOWCTB SJEKTPOMArHUTHBIX BOJH: OTpPa)XEHUE, MPEJIOMJICHUE, MOJIApU3aIlus,
mrdpakius, tHTephEpeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe paclpocTpaHEHUE CBETa B OJAHOPOAHOM cpene. Jlyu
cBera. ToUeUyHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHui B TIIIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI TpeIOMIIEHUS cBeTa. AOCONIOTHBIM TMOKa3aTeNlb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MoaHOro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus csera. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparone U pacceuBarolive JMH3bL. ToHKas jMH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas
cuia TOHKOM nuH3bL. [locTpoeHnne n3obpaxkeHuii B COOMpAOIINX U pacceuBaronmx nuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUSI HAOMIOACHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(PEPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius cera. udpakironHas pemérka. Y cioBrue HaOII0IeHUs II1aBHBIX MAaKCUMYMOB IIPH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuzanus ceera.

TexHuyeckue yCTpOWCTBA U TPAKTHUECKOE TMPUMEHEHWE: Oukd, Jyma, QoToamnmapar,
MIPOCKIIMOHHBIA ammapaTr, MHUKPOCKOII, TEJECKOI, BOJOKOHHAs OINTHKa, AU(paKIUOHHAS PEIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHUe U mperoMieHre cBeta. OnTruueckue mpudopshl.

[TonHOe BHYTpeHHEe oTpakeHue. Mojenb cBeToBo1a.



HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3aX.
Mopenu MUKpOCKoOMa, TEJIECKOIa.

HaGmonenue naTepdepeHim cBera.

Hab6monenue qudpakiuum cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue crekTpa ¢ HOMOIIBIO MPU3MBI.
[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.
Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenne nokazaresns NpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKEeHHIA B JIMH3AX.
Habmonenue aucnepcun cBera.

Pazjnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHUTEIbHOCTH

I'paHnuBpl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locrynarel cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTHA: MHBAPUAHTHOCTb MOJXYJII CKOPOCTH CBE€Ta B BAKyyMeE, NPUHLMII OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHH U COKPAILIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUS IIOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. opmyina [1nanka cBsA3u s3HEepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u uccienoBanue Gorodddexra. Ombitel A. I'. CroneroBa. 3akonsl (oTodddexTa.
VYpaBHenue DiiHireitHa uig poroaddexta. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. OnbiTsel [1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoHCTBa U NMPaKTHUECKOE MPUMEHEHHE: (POTO3IEMEHT, (OTOIaTUMK, COTHEUHAs
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa no paccessHuro o -yactull. [lnanerapnast moznensb
aroma. Ilocrynatsl bopa. V3ny4yenue u norsomieHrne ¢GOTOHOB MPH MEPEX0Jie aTOMa C OJJHOTO YpPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CrieKTp ypOBHEN SHEPIUU aTOMa BOJOPOJIA.

BosiHoBBIE cBoOicTBa yacTull. Bomubl ae bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHY)XJICHHOE M3JIyueHHE.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHE: CHEeKTPAIbHbIA aHaNu3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenesnenye AIMHBI BOJHBI Ja3epa.



HabGmronenne nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hal6mronenue nuHeiHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, J0Ka3bIBAIOIINE CIOXHOCTh CTpO€HMs sipa. OTKpbITHE pPaJAMOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHnio cocraBa paaMoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-,
ramMmma-usilydeHus. BnusiHue painoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykionHnas mozens siapa ['eiizenOepra—Banenko. 3apsy sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnan. DIEeKTpOHHBIH H TO3UTPOHHBIA Oerta-pacman. ['amMma-usznyuenuwe. 3akoH
PaaMOAKTUBHOIO pacnaja.

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

SAnepHsle peakuuu. JleneHne U CUHTE3 SAEp.

Snepubiii peaxtop. Tepmosinepusiii cunate3. [IpobaemMbl M NMEpCHEKTHBHI SACPHON YHEPTETUKH.
DKOJIOTMYECKHUE aCHEKThI SIACPHON SHEPIreTUKH.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHnaMmeHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHrueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: T03UMETP, Kamepa BunbcoHa, s1epHblIii
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiTagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JABHIKEHUE.

Conneunas cucrema.

Comnne. ConHeunasi aktuBHOCTh. Mctounuk sHeprun ConHIa M 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepuCTHKU. JluarpaMMa  «CHEKTpaJibHbIM  KjJacC —  CBETUMOCTb». 3BE3AbI  IJIaBHOM
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] IVIaBHOW ITOCIIEI0BATEIBHOCTH.
BuytpeHHee cTtpoenue 38€31. COBpeMEHHBIE IIPEICTABICHHSI O TPOUCXOKACHUM U dBoonuu CosHIa U
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii [lyte — nama [amakTtuka. [lonoxkenune u npmwkenue Conana B [Mamaktuke. Turbl
rajakTuk. PaguoranakTiky v kBazapsl. YEpHbIE IBIPHI B siIpax rajJlakTHK.

Bcenennas. Pacummpenne Beenennoil. 3akon Xa606ma. Pasberanue ramaktuk. Teopust bombioro
B3pbIBA. PeNMKTOBOE HM3ITydeHHE.

MacmrabHas cTpykTtypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habntonienuss HEBOOPY>KEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
oTpesieNICHUs! MOJIOKEHHsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/11s CeBepHOro
MIOJIyILIApUS U IpKHE 3BE3MBIL.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.



O6o0marnee NnoBTOpeHne

Ponb ¢u3uku M acTpOHOMHUHM B HSKOHOMHYECKOW, TEXHOJOTHUECKOW, COLMAIBHOM M 3THYECKOM
cepax IesATETHLHOCTH YeNOBEKa, POiIb MU MECTO (M3MKM M aCTPOHOMHUU B COBPEMEHHOW Hay4dyHOU
KapTUHE MHpa, posib GU3NYECKOH TeopuH B (JOPMHUPOBAHUU IPEICTABICHUN O (PU3NYECKON KapTHHE
MHUpa, MECTO (HU3NYECKOH KapTHMHBI MHUpa B OOLIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeamerHblie CBA3U

W3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 Kkijacce ocymiecTBiasieTcs ¢ y4€TOM
COJIEp KATENIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemusie nonamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHUS: SIBICHUE,
Hay4HbIl (akT, runoresa, (u3NYecKas BEIUYMHA, 3aKOH, TEOpus, HAOIIOJEHHUE, SKCIIEPUMEHT,
MOJIETIUPOBAaHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: peuieHre CUCTEMbI ypaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIIUN: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HMX IPOEKIMU HA OCH
KOOp/MHAT, CJIOXXEHHE BEKTOPOB, IPOU3BOJHBIC D3JIEMEHTApHbIX (YHKIMHA, OpU3HAKM MOA00US
TPEYroJIbHUKOB, ONpeAeIeHNE TUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.

buonocus: snextpuueckue SIBICHUS B KUBOW MpPUPOJE, KoyieOaTeNbHbIE JBUKEHUS B >KUBOU
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOM IIPUPOE, NIEHCTBUE pagualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEGHME aTOMOB M MOJIEKYJ, KPUCTAUINYECKasi CTPYKTypa TBEPABIX TE€J, MEXaHU3MBbI
00pa3oBaHMsl KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHaAIN3.

l'eoepaghus: MarHUTHBIE TONMIOCA 3€MIIM, 3alIe)KM MAarHUTHBIX pPyA, (OTOChEMKA 3EeMHOMN
ITIOBEPXHOCTH, IIPEACKA3AHNE 3EMIIETPSICECHUM.

Texnonocus: JIMHAW DIIEKTpOINEpEnad, TIE€HEpPATOp IMEPEMEHHOIO TOKAa, 3JIEKTPOJBUIATEINb,
UHAYKIUOHHAs TIe4yb, pajap, paJuoNpUEMHUK, TeJEeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBLI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydyeOHoro npenmera «dusuka» Ha ypoBHE cpeqHero odiero oopazoBanus (0a30BbIN
YpPOBEHb) JOJKHO OOECIEeUUTh JOCTUKEHUE CIEAYIONIMX JIMYHOCTHBIX, METaNpeIMETHbIX |
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pE3ylbTaThl OCBOEHHUS yueOHoro mnpeamera «Du3uKay TOMKHBI OTpa)karb
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOEXKIEHH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHIICKOr0 O0OIEeCTBa, pacCIIUpPEHHE >XU3ZHEHHOTO
OTbITAa M OIBITa JEATEIHHOCTH B MPOILIECCE peau3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIBHOM
JeSTEIbHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPaXJAAHCKOW TMO3ULUU O0YYaromerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

MPUHATHE  TPATUIMOHHBIX  OOIICYEIIOBEYCCKUX TYMAHUCTHUECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEpPEcax TIpa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COLMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMH U
HA3HAYCHHCM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM JEATCILHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UJACHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYIapPCTBCHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIIEHWBATh CHTYAIlMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs O3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS

MHTEpEC K pa3Iu4HbIM cdepaM mpodhecCHOHATBLHON NeATeIbHOCTH, B TOM YHCJE CBS3aHHBIM C
(U3UKON M TEXHUKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BBHIOOP OymyIeil mpodeccuu U peaan3oBbIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHIO M CaMOOOpa30BaHHUIO B oOnmacTu (U3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJIbTYPHI, OCO3HaHHE  TJO0AJBPHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE W OCYIIECTBJICHUE IEHUCTBUN B OKPYXAaIOIIEH Cpele Ha OCHOBE 3HAHUA LieJiel
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

paciiipeHHe OMbITa JESATENIBHOCTH AKOJIOTMYECKOM HAIpPaBJIEHHOCTH HA OCHOBE HMEIOLIUXCS
3HaHW# Mo usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3nveckoil HayKw;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW JesATeNIbHOCTH, TOTOBHOCTH B IIpollecce HU3Yy4YeHUs (PUUKU
OCYILIECTBIIAThH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble joruyeckue aeiicTBus:

CaMOCTOSITENIFHO ~ (DOpPMYyIUpOBaTh M aKTyaJU3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEICTIATH LENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarpIBaTh IJIaH pEIICHHUS MPOOIEMBbI ¢ Y4ETOM aHAIM3a WMEIOIIMXCS MAaTepUANbHBIX MU
HeMaTepuaIbHbIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTD, OLIEHUBATH COOTBETCTBHE PE3yJIbTATOB LIESIM, OLEHUBAThH
PUCKU MOCIEACTBHIA NESTENbHOCTH,

KOOpJMHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSX pEaJbHOrO, BHUPTYaJbHOTO M
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebCKue A1eHCTBHA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO/1aMU (PU3UYECKOM HAyKH;

BJIa/IETh HAaBbIKaMU y4eOHO-MCCIIE0BATEILCKON U MPOEKTHOMN EATEIbHOCTH B 001acTu (U3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY MOMCKY METOJIOB PELIeHHUs 33/1a4 (PU3NYECKOTrO
COJIEpKaHus, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

BJIQJIETh BUJAAMM JCSITENBHOCTH IO TIOJYyYEHUIO HOBOIO 3HAaHMs, €ro HWHTeplIpeTanu,
peoOpa3oBaHNI0O U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYalUsX, B TOM 4YHCJE NPU CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISBJIATH NIPUUYUHHO-CIIEACTBEHHBIE CBA3M U aKTYaJIM3UPOBATH 3ajjady, BBIIBUIaTh TMIIOTE3Y €€
pellIeHns, HaXOAUTh apryMEHThl JUIs JI0Ka3aTeJbCTBA CBOMX YTBEP)KIEHUM, 3a/JaBaTh NMapaMmeTpbl U
KPUTEPUHU PELLICHUS;

aHAJIN3UPOBATh MOJYYCHHBIE B XOJE PEIICHUs 3aJa4M pEe3yJIbTaThl, KPUTHYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JESITEIbHOCTH, B TOM YHUCIIE
MIpU U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0acTel;

BBIIBUTATh HOBBIE HJIEU, IIPEJIaraTh OPUTMHAIbHbIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1a4Hl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:



BJIAJIeTh HAaBbIKAMM IOJyYeHHs MHGPOpMALUU (GU3NUIECKOTO COAEPKAHUSA U3 MCTOUHHKOB Pa3HBIX
THUIIOB, CaMOCTOATENIBHO OCYIIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATH3aLUI0 U HWHTEPIPETALHIO
nH(pOpPMAaLIUU Pa3IMYHBIX BUJOB U (POPM IpEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTMIl B pelEeHUH
KOIHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 33Jad C COOJIOJEeHUEM TpeOOoBaHUI
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, PECypCOCOEpPEKEHHUs, MPABOBBIX M ATHUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

COo3/1aBaTh TEKCThl (PM3UUECKOro COJACpXkAaHUA B Pa3IMuUHbIX (popMaTax Cc ydyé€TOM Ha3Ha4YEeHHUS
nH(pOpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OpMY NIPEICTABICHHUS U BU3yaTH3alHH.

KoMMyHHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYILIECTBIATH OOIIEHNE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOMU JESTEIbHOCTH;

pacrno3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CHTYAIMi U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATbHOU PabOTHL;

BBHIOMpATh TEMAaTUKYy M METOJbI COBMECTHBIX JEHCTBUH ¢ yd4€TOM OOIIUMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4J€Ha KOJUIEKTHBA;

MPUHUMATD I1I€JId COBMECTHOM JESITEIIbHOCTH, OPraHW30BbIBAaTh U KOOPAMHHPOBATH JCUCTBUS IO
e€ MOCTHIKEHUIO: COCTaBISTh IUIAH JACWCTBUM, pacmpelessTh pojd C Y4ETOM MHEHUN y4acTHHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOW paboThI;

OLICHMBATh KAa4ye€CTBO CBOET0 BKJIaJa M KaXXJIOr0 yYaCTHMKAa KOMaHIbl B OOLIMIl pe3yibTaTr Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TIPOEKTHI, OIIEHUBATh HWJEH C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PAa3IMYHBIX CUTYyalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIe Y4eOHbIC NelCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJISTh IO3HABATEIbHYIO JI€ATEIbHOCTh B 00acTH (QU3MKH H
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJJaH PEIICHHs pPAcy€THBIX M KAuyeCTBEHHBIX 3ajad, IIJIaH
BBINOJIHEHUS NIPAKTHUECKOW paboThl ¢ yYETOM MMEIOLIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHNN;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

paciIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M MPOSBIECHUIO IPYAULIMU B 00JaCTH (PU3UKH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JE€STEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJaJIeTh HABBIKAMU II03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUHA U
MBICIIUTENBHBIX [TPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;



UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKECHHUIO;

MPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, TIOHMUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce MOCTHMKEHHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS TPOTPaMMbl MO (HU3UKE IS
YpOBHSL cpelHero o0mero o0pa3oBaHHs Yy OOYYaroOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM
MHTEJUIEKT, Npernoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE HYMOILIMOHAIBHOE COCTOSIHUE, BUICTD
HaIpaBIICHUS Pa3BUTHUS COOCTBEHHON AMOLMOHAIBHOH cephl, OBITH YBEPEHHBIM B ce0¢;

CaMOpPEryJIUPOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CIIOCOOHOCTh AaNanTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHUSIM U MPOSBISTH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOUICH CTPEMIJIEHUE K JIOCTHIKCHHUIO LENU U YCIEXY, ONTHMH3M,
MHUIUATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/SI U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATD
€ro MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C JPYTUMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHIL.

NPEJMETHBIE PE3YJIbTATHI

K xonny o6yuenus B 10 kiacce rpeiMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MpUMepax posib U MeCTO (prU3MKH B GOPMUPOBAHUM COBPEMEHHOM Hay4HOM
KapTUHBl MHpaA, B Pa3BUTUU COBPEMEHHON TEXHUKM U TEXHOJIOTUH, B MPAKTHYECKON NEATEIbHOCTH
JTIOJIEH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHUs HU3YYEHHBIX (DU3MYECKHX MOJeneil: MarepuanbHas TOdYKa,
MHepIUalbHas cucTeMa OTcuéTa, abCOMOTHO TBEPAOE TeNOo, UACAIbHBIN ra3, MOAEIN CTPOCHHS ra3os,
KHUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUYECKHUI 3apsi/i IPU pellieHuU GU3NUECKUX 3a/1ay;

pacrno3HaBaTh U3HUECKUE SBIEHUS (IIPOLIECCHI) H OOBSICHATHh X HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U IJIEKTPOAMHAMMKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE OBM)KEHUE, CBOOOJIHOE MaJleHHE Tell, IBUKEHHE IO OKPYXHOCTH,
MHEepLUs, B3auMozeiicTBue Tei, AupPy3usi, OpoyHOBCKOE JIBUKEHUE, CTPOEHUE JKUJIKOCTEN U TBEPIBIX
TeJ, U3MEHEHHEe 00bEMa Tesl NpU HarpeBaHUM (OXJaKJIEHUH), TEIJIOBOE pPAaBHOBECUE, HCIIApEHHE,
KOHJICHCALlNs, IIJIaBJICHUE, KPUCTAJIN3alUs, KUIIEHNE, BIa)KHOCTh BO3/lyXa, IIOBBIIICHUE JTaBJICHUS Ta3a
IIPU €r0 HAarpPEBAaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY ITapaMeTpaMu COCTOSIHUSA raza B U30IPOIECCax,
ANIEKTpU3alus Tel, B3aUMOJECICTBHE 3aps/I0B;

OINMCHIBATh MEXAaHWYECKOE IBM)KEHME, UCHOJb3ys (PU3NYECKHE BEIWYMHBL: KOOpAWHATA, MYTb,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, Cuila, MMIIYJIbC Tejla, KUHETHUYEeCKas DSHEprus,
MOTEHIMAJIbHAs YHEPTUsl, MEXaHW4ecKas paboTa, MEXaHHMUECKasi MOIIHOCTh; MPH ONMHUCAHUM MPABUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEIUYHMH, WX OOO3HAUEHUS W E€AMHHUILIbI, HAXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMU BETUYUHAMU;

OIMCHIBATh M3yYECHHBIE TEIIOBBIE CBOMCTBA TeN M TEIUIOBBIC SIBICHUS, MCIONB3Ys (pusnueckue
BEJIMYMHBIL: JABJICHUE Tra3a, TEMIEPATypa, CPEIHAS KUHETHYECKAs DHEPIHsl XaOTHYECKOIO JBHKECHUS



MOJIEKYJI, CPETHEKBaApaTUUHAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEMJIOThI, BHYTPEHHS SHEprus, padboTa
rasza, Ko3((UIMEHT MOJE3HOTO IEHCTBUS TEIUIOBOTO JBUTATEIS; IPU ONMMCAHUU MTPABUIBLHO TPAKTOBATh
¢u3n4YecKuil CMBICT HUCIOJNb3yEeMbIX BEJIWYHMH, UX OOO3HAUCHHsS] M E€AWHUIIBI, HaXOAUTh (OPMYIIHI,
CBSI3bIBAIOIME JAaHHYIO (U3NYECKYIO BEIMYUHY C APYTMMH BEITUUMHAM;

ONMCHIBATh H3YYCHHBIC JJICKTPUYECKUE CBOMCTBA BEIIECTBA W JJICKTPUYECKHUE SIBICHMS
(mpoueccel), HCHONB3Ysl (U3NYECKHE BEIUYMHBL DSJCKTPUUYECKUN 3apsij, SJICKTPUYECKOe TOJe,
HaNpspKEHHOCTD TOJIsI, MOTEHLMAJ, Pa3HOCTh NOTEHLUAJOB; IPU ONHUCAHUU IPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI HCMOJNb3yEeMbIX BEJIUYMH, MX OOO3HAYEHUs U €IUHMIbI; YKa3bIBaTbh (HOpMYIIbI,
CBSI3bIBAIOLIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHATM3UPOBATh (PU3NUECKUE TPOIECCHI U SBICHHS, UCTIONB3YsS (PU3UUYECKUE 3aKOHBI U MPUHLIUIIBL:
3aKoH BcemupHoro Tsarotenus, |, Il u 1l 3akonsr HetoTOHa, 3aKOH cOXpaHEHUs] MEXaHUYECKOM 3HEPIUH,
3aKOH COXPAHEHHUsS UMILYJIbCa, NMPUHLUI CYNEPHO3ULMH CHJI, IPUHLIUI PABHOIPABUS WHEPLUAIbHBIX
CUCTEM OTCUY€Ta, MOJECKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMSI BEILECTBA, Ta30BBIC 3aKOHBI, CBA3b
CpeHEN KHHETHYECKON 3HEPIHH TEIJIOBOTO ABMKEHUS MOJIEKYII ¢ a0COIIOTHONW TEMIIEpaTypoil, MepBblii
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHHUs OJJIEKTPUYECKOro 3apsana, 3akoH KynoHa, mpu 3Tom
pas3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHUYECKOE BhIPAKEHUE U YCIOBUS (IPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIUIBI JCHCTBUS MAallliH, NPUOOPOB M TEXHHYECKHX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30M1aCHOTO MCIIOIb30BaHUS B [IOBCEIHEBHON KU3HU;

BBIMOJIHATh 3KCIIEPUMEHThl IO HCCIEI0BAaHMIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
UCIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHHUH, IPU 3TOM (OpPMYJIHpOBaTh MpodiieMy/3anady U
TUIIOTE3y Y4yeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pYyIOBaHMUS,
IIPOBOAMTD ONBIT U OPMYIUPOBATH BHIBOIBL;

OCYILLIECTBIIATh MpPsIMbIE U KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIWYMH, NPH TOM BbIOMpATh
ONTUMAJIBHBIA CHOCO0 M3MEPEHUs] M MCIIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH IOTPEIIHOCTEH
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (QU3NYECKUMHU BEJIMYMHAMM C HCIIOJIB30BAHUEM IPSIMBIX
U3MEpPEeHUH, TMpH HSTOM KOHCTPYMpPOBATh YCTAHOBKY, (HUKCHpPOBATh pPE3YJIbTaTbhl MOITY4YEHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUAE TaONMIl M TIpaHKOB, J€NaTh BBIBOJABI MO pe3yjibTaTaM
UCCIIEIOBaHMUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpynaa MpH MPOBEACHUM HMCCIEAOBAaHUN B paMKax y4yeOHOIo
HKCIEPUMEHTa, Y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM JAEATENbHOCTH C  MCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOT0 000PYAOBaHUS;

pemars pacy€THbIE 3a7aud C SBHO 3aJaHHOW (PM3MUYECKON MOJENbI0, UCHOJB3Ys (U3NYECKUe
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIM3a yCJOBHS 3aJaud BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh
¢u3nyeckre BeIMUUHBI U (POPMYIIbl, HEOOXOAUMBIE IS €€ PelIeHHs, TPOBOIUTh PACUETHI U OLIEHUBAThH
PeaTbHOCTh MOIYYE€HHOTO 3HAaUeHUS! (PU3MUECKON BETUUMHBI;

pelmath KayeCTBEHHbIE 3a/Jayd: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IEMOYKY
PacCyXJIEHHI ¢ ONOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh MPU pPEIIEHUH Y4eOHBIX 33/7a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYpUPOBAHUs, WHTEPHpPETAllMd M TpeJICTaBIeHUs Y4eOHOH M HAy4YHO-TOMYJISPHOMN
uH(pOpMallUK, TOJTYYEHHON W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAJU3UPOBATH IOIYyYaAEMYIO
nH(pOpMaILIO;

IPUBOANUTH NMPHUMEPHI BKJIAJa POCCHHCKUX M 3apyOekHbIX y4EHBIX-(DU3MKOB B pa3BUTHE HayKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



WCIIOJIb30BATh TCOPETUYECKUE 3HAHWS MO (PU3MKE B IMOBCEIHEBHOW KHM3HH U OOCCTICUCHHS
0€30MacHOCTH MpU OOpaleHUH C TNpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU, NS COXpPaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpere;

paboTaTe B TpyIIeE C BBHIIOJHCHUEM pa3IMYHBIX COIMAIBHBIX pOJICH, TUIAHUPOBaTh paboTy
TPYIIIBI, PAMOHATIBHO PACHpPEACsaTh 00S3aHHOCTH M IUIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX
CUTyalusX, aJeKBaTHO OIEHWBAaTh BKJAJ] KaXIOTO W3 YYACTHUKOB TPYIIBI B pEHICHHE
paccMaTpuBaeMoid IPOOIeMEI.

K konmy oOyuenus B 11 kj1acce npeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MeCTO (pU3UKK B (POPMHUPOBAHUN COBPEMEHHOUN HaydHOI
KapTUHBI MHUPA, B Pa3BUTHU COBPEMECHHON TEXHWKH M TEXHOJIOTUW, B MPAKTHYCCKON NEATEITHHOCTH
JIFO/ICH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHS U3YUYEHHBIX (DU3MUYECKHX MOJIEIICH: TOUCUHBIH JICKTPUICCKUN
3apsij, JIyd CBETa, TOYCUHBIM MCTOYHHK CBETA, SACpHAs MOJEIh aTOMa, HYKJIOHHAs MOJCIIb aTOMHOTO
sJIpa Mpy pericHnH (GU3NUECKUX 3a1ad;

pacrio3HaBaTh (U3NYECKHUE sBICHHS (TPOLECChl) W OOBSACHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOW (DU3MKU: DIJIEKTPHUYECKAs TPOBOJAMMOCTh, TEILUIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JICHCTBUS TOKa, B3aWMOJICHCTBHE MArHUTOB, JICKTPOMArHUTHAS MHITYKITUS,
JNCHCTBHE MAarHUTHOTO TIOJII HA TIPOBOJHHUK C TOKOM W ABWKYIIMMCS 3apsjl, SJICKTPOMArHUTHBIC
KoJieOaHWsT W BOJIHBL, NPSIMOJIMHEHHOE pACIpOCTPAHCHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHIys, TUPpakius U TOJIApU3alUs CBETa, JUCIEpCUsi cBeTa, (hoTolnekTpuueckuii 3ddekt
(poroaddexr), cBeToBOe aBIICHHWE, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa aromMa BOJOpPOa,
€CTECTBCHHAS U UCKYCCTBCHHAS PaJIMOAKTUBHOCTb;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BEMIECTBA (AJIEKTPHUUCCKUE, MArHUTHBIC, OITHYCCKUE,
AJIEKTPUUYECKYI0 TPOBOJAMMOCTh PA3JIMYHBIX CPEI) M OJICKTPOMArHUTHBIC SBJICHUS (TPOLIECCHI),
UCTIONB3YST (DU3UYECKHE BEIMYUHBI: DJICKTPUYCCKHMA 3apsijl, CHja TOKa, SJIEKTPHUYECKOE HaIpsDKEeHUE,
AIIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, JJIEKTPOABIDKYIIAs CHiIa, paboTa TOKa,
WHAYKIUS MarHUTHOTO moJisg, cuia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTh KaTYIIKH, YHEPTHUS
ANEKTPUYECKOTO ¥ MAarHUTHOTO TOJIEH, MePHOJ] U 4acToTa KoJebaHul B KolebaTeTbHOM KOHTYpE, 3apsil
¥ CHJla TOKa B IMPOIECCE TaPMOHUYECKUX 3JICKTPOMATHUTHBIX KOJICOaHWH, (POKYCHOE PACCTOSHUE U
OITHYECKasl CHJIA JIMH3bBI, PU OMUCAHWH IPABWIHHO TPAKTOBATh (PH3UUECCKHI CMBICI HCIIOIh3yEeMBIX
BEJIMYMH, UX OOO3HAYEHHS W EIUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PH3MUECKYIO
BEJIMYMHY C JPYTUMH BEITUUYNHAMH,

OIMHMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHUS W TPOIECCHI, MUCIONB3YS (PU3NUCCKUE BEITUIHHBIL:
CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTAa CBETa, SHEPTHUS W UMIYJILC (POTOHA,
MepHoj] TMOodypacranga, SHEPrus CBA3M AaTOMHBIX siep, MPU OMUCAHUHM MPABUIBHO TPAKTOBATh
(bu3MUeCKUi CMBICT HUCTHONB3YEMBIX BEIMYWH, MX OOO3HAYEHHsS] M €IWHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (DH3UYECKYI0 BEIUYMHY C JAPYTMMH BEJIUYHHAMH, BBIYHCIATH 3HAYCHHE
(hbU3UYECKON BEITMYHHBL,

aHAIM3UPOBATh (PU3MUECKUE MPOIIECCH U SBICHUS, UCTIONB3YS (PU3MUECKHUEe 3aKOHBI U TPUHITUTIBI:
3akoH OMa, 3aKOHBI MOCIEIOBATENFHOTO U MapaylIeIbHOTO COSTMHEHUS TPOBOJHUKOB, 3aKoH J[Koyms—
Jlenra, 3aK0H 3JIEKTPOMAarHUTHON WHIYKIIMU, 3aKOH TIPSIMOJIMHEHHOTO PACIPOCTPAHCHHSI CBETA, 3aKOHBI
OTpa)XEHHUs CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, ypaBHEHUE OiHIITEHHa i pororddexra, 3aKoH
COXPaHEHHUS DHEPTUH, 3aKOH COXPaHEHUSI UMITYJbCA, 3aKOH COXPAaHEHUS ANEKTPUUIECKOTO 3apsiia, 3aKOH
COXPaHEHHUS MaCcCOBOTO YHCHA, MOCTYyIaThl bopa, 3aK0H pagruoakTUBHOTO pacmajia, Ipu 3TOM Pa3indyaTh



CJIOBECHYIO (hOPMYJTUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBHIPAKCHHUE M YCIIOBUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpE/ICIISATh HAMPAaBICHHE BEKTOpPA WHIYKIIMH MArHUTHOTO TOJSl MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TIIOCKUM 3€pPKajioM, TOHKOW JTMH30M;

BBITIONTHATh OKCIEPUMEHTHI 1O HUCCICJOBAHHIO (U3MYECKUX SBICHUNW W MPOIECCOB C
MCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHUH: TpU 3TOM (OPMYIHUPOBATH MpoOsieMy/3anaqy u
TUINOTE3y Y4YeOHOro »HKCIEpPUMEHTa, CcOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO O0Opy/IOBaHUS,
MIPOBOAUTH OMBIT U OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC H3MEPEHUsS (U3MUECKUX BEIWYHH, TMPU ITOM BBIOMPATH
ONTUMAJTBHBIA CIMOCOO W3MEPEHHS W UCIHOJb30BaTh HW3BECTHBIE METOJbI OIEHKU IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MYECKUX BEIUYHMH C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHH: MpU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHl IMOTYYCHHONW 3aBUCUMOCTH (DM3HUSCKUX
BEJIMYMH B BUJIE TAOIHI U TPa(UKOB, JCIIaTh BBIBOIBI IO PE3YJIbTaTaM HCCIICIOBAHHUS,

coOnrofaTh mpaBuia 0e30MacHOro Tpynaa MpH MPOBEIACHHH HCCIEJOBAHUA B paMKaxX y4eOHOTrO
JKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM U TPOEKTHON JEATENBHOCTH C HUCIHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemarh pacy€THbIE 3a7addl C SIBHO 33JaHHOW (U3NYECKOH MOJENbI0, UCIONB3Ys (H3UUECKUe
3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a yCIOBHS 3a7aud BbIOUpaTh (PU3NYECKYIO MOJEIb, BBIICTSATh
¢busznueckre BeTUYUHbBI U (HOPMYIIbI, HEOOXOUMBIE [Tl €€ pelIeHus, TPOBOJAUTH PACUEThI U OLICHUBATh
PEATBHOCTbH MOTYICHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI;

pemiath Ka4eCTBCHHBIC 3a/1auyd: BBICTPAMBATH JIOTUYECKH HENMPOTHBOPEUYHMBYIO  IEMOYKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

MCIOJIb30BaTh MPHU PEIICHUU Y4eOHBIX 33a]a4 COBpEMEHHbIC MH(POPMAILIMOHHBIE TEXHOIOTUU IS
MOWCKA, CTPYKTYPHPOBAHUS, WHTECPIPETAIMU M TPEACTABICHUS YYeOHOW W HAyYHO-TIOMYISIPHON
nH(OpMAIINY, TONYYCHHONH W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH IOTYy4acMYIO
nH(pOpMaInIo;

OOBSICHATh TPHUHIMIBI ACHCTBUS MAIllMH, MPHOOPOB U TEXHHUYECKHUX YCTPOWMCTB, pa3auyvaTh
YCIIOBHSI X 0€301TacHOTO MCIIOJIb30BaHUS B TOBCETHEBHOMN JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCHUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIONIb30BaTh TEOpPETHYECKHE 3HaHHsS MO (DU3MKE B TMOBCEIHEBHON >XM3HU sl 00ecredyeHus
0€30macHOCTH TpH OOpalleHnH ¢ TPUOOpPaMU M TEXHUYECKHMMH YCTPOHCTBAMH, MJISI COXpPaHECHUS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cpere;

paboTaTh B TpYIIE C BBHINOJHEHHWEM pA3JIUYHBIX COIHUANBHBIX pOJEH, MIaHUpPOBaTh paboTy
TPYMIbI, PAllMOHAIBHO pAacHpenessaTh 00s3aHHOCTH W TUTAHUPOBATh JIEATEIHHOCTh B HECTaHAAPTHBIX
CUTYaIlusAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJIOTO0 W3 YYACTHHUKOB TPYIIBI B  pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 12 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika 12 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 34
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 11 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIe Nepexoabl

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

Uroro mo pazueny 28
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTpOCTATIKA 12 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 17 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 29
PesepBHOE Bpems 9 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 15 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 16 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 20 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 45

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7 7
IICMEHTEI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aToma 3 bubmmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

17

27

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgposbie

Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/Ie.

1 H e PHpodL 1 bubmuoreka [JOK

AYHHBIC METOPT HOSHAHI https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo dusuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIIOIeH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENIBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
nerkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.

MexaHnn4eckoe JBHKEHUE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO bu6mmorexa [IOK

4 1 _
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE TIpsIMOTIUHEHOE bubnuoteka [JOK

5 PHOSTIP 1
JIBU)KEHUE https://m.edsoo0.ru/ff0c3620

6 Pemenue rpaduueckux 3aaay Ha 1
pPaBHOMEPHOE JIBIKCHHE

7 MrHoBeHHas ckopocTh. CloKeHue 1

CKOpPOCTEH.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

Pemenue 3aay Ha ClI0OKEHUE

8 .
CKOpOCTEH
9 Yckopenue. [IBukeHue ¢ MOCTOSHHBIM
YCKOPEHHUEM.
10 CBoOoaHoe majieHue. Y CKopeHue bubmuoreka [JOK
CcBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc
1 Pemrenue 3a7a4 Ha IBMIKEHHE TeNa C
YCKOPEHHUEM.
KpuBoanneitHoe nBMKEHHE.
12 I[EI/I)KGHI/IG MAaTEepUAIBHON TOUKH IO bubmmorexa LIOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
13 Pemenue 3amau "OCHOBEBIN
KHHEMaTHKH"
14 KonTponbnas padora Nel no
Kunematuku
ITpuHmn oTHOCUTENBLHOCTH [ anuiies.
15 I/Iie HaJIbHBIE CHCTEMEBI OTCUETAa bubmorexa LOK
P N ' https://m.edsoo.ru/ffoc3be8
IIepBeb1it 3ak0oH HproTOHA
Macca tena. Cuna. [IpuHnumn
16 CYIIEPIIO3UIIAN CHUII BpTO OH 3aKOH bubmorexa [JOK
yrep H ) P . https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOUKU
Tpernii 3axkoH HeroToHa 1U1s bubnnoreka [JOK
17
MaTepHUaIbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
18 Pemenne 3amau "3axonsr HeroTona"
3akoH BceMHUpHOTO TsArotenus. [leppas bubnmoreka [JOK
19
KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
20 Cuita Tsokectd B Bec. HeBecoMoCTh
21 Cuna ynpyroctu. 3akoH ['yka. bubnnorexka [JOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

22

Jlaboparopuas pabota "H3ydeHue
JBUKEHHSI TeJIa 110 OKPY>KHOCTH O]
JIEUCTBUEM CHJI YIIPYTOCTH M TSXKECTH"

https://m.edsoo.ru/ff0c3el8

23

Cuna tpenus. Koapdunment rperus.
Cuna conpoTHBIICHUS NPH TBUKCHUU
TeJa B )KUJKOCTHU HIIU ra3e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

24

25

Jlaboparopnas pabdota "N3mepenue
KO3 (HUIIIEHTA TPESHUS CKOJBKCHUS"

Pemenue 3a1a4y Ha pacueT CHIIbI
TpEHHS

26

Kontposnbnas padota mo teme "Cuiibl
B MexaHuke"

27

28

Nmnynbc MmaTepuanbHON TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
VMITYJIbCA.

PeakTuBHOE IBHKEHHE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

29

Pemenue 3ana4 no teme "3akoH
COXPAaHEHHUs uMIyibca"

30

PaboTa 1 MOITHOCTB CHIIBI.
Kunernueckast sHEprus MarepuaabHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPrUn

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

31

[loTeHuManbHBIE U HEMOTEHIMAIBHBIE
cuiibl. CBsI3b pabOTHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBbI

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



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

32

33

[ToTenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPIrus ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
ITorennuanbpHast sHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

3aKOH COXpaHEHUs SHEPTUU B
MEXaHHKE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

34

[TocTynarenbHOE U BpamareabHOe
JBUKCHHE a0COTIOTHO TBEPAOTO TelIa.
MowmenT cuitsl. Ilnedo cunel. YcioBus
pPaBHOBECHSI TBEPJIOTO TEJIO.

35

Jlaboparopnas padota «Vccrnenoanue
CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHMUYECKOH HEPIUu Tella Ha
IIpUMEpE PaCTSKEHHS] pE3UHOBOTO
KIyTa»

36

37

38

KonTponbnas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHYECKOM Teopuu. Macca
Mosekyi. KomnuecTBa BeliecTna.
[TocTostnuas ABoraapo.

BbpoyHOBCKO€E 1BHXKEHHE.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

39

XapakTtep JBUKEHUS U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN 1
TBEPIBIX TEI



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

WUneansusiii raz 8 MKT. OcHoBHOE

40 ypaBHeHue MKT.
41 Temneparypa u TEIUIOBOE PaBHOBECHE. bubnuoreka [IOK
Omnpenenenne TemMnepaTypsl. https://m.edsoo.ru/ffOc4fde
42 AbGcoutoTHas TeMieparypa.
N3Mepenne ckopocTelt MOJIEKYJ ras3a.
43 YpaBHEHHE COCTOSAHUS UIEATBHOTO
rasza. 3akoH JlanbToHa.
44 Pemenue 3aga4 Ha npuMeHEeHUE
ra3oBbIX 3aKOHOB.
45 ["a3oBbIe 3aKOHBI.
Jlaboparopuas padota «Vccienopanue
46 3aBUCHUMOCTH MEXIy [TapamMeTpaMu
COCTOSIHUS pa3peKEHHOI0 Ta3a
Hacpimennsiii nap. J{aBienust
47 HACBIIIEHHOT 0 napa. Kunenue. bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
Brnaxnocts Bo3ayXa.
48 Kpucrannuueckue u amopgHbIe Tema.
BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
49 crocoObl e€ n3MeHeHus. BHyTpeHHss bubnuorexa LIOK
https://m.eds00.ru/ff0c5952
SHEPrUs OJHOATOMHOTO UJEAIBHOTO
raza. PaboTa B TepMoIMHAMUKE.
50 ®da3oBbIe NEPEXOIBI. Y PaBHEHUE bu6mmorexa [IOK
TEIUIOBOIO OajaHca. https://m.edsoo.ru/ff0c5¢c36
51 KonnuecTBo TennoTsl u
TEIJI0EMKOCTb.
52 VY nenpHas Temora napooOpa3oBaHusl.



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

53

VY nenbpHasg TeIuioTa ILUIaBJICHUS

54 Pemenue 3amau Ha (ha3oBbIC TEPEXOIbI
55 [IepBblit 3aKOH TEPMOAMHAMUKH U €TO0 bubmuorexa [JOK
MPUMEHEHHUE K U30IPOoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTh MpoIeccoB B
56 pu g e. Bropoii I3)2111:011 bubmorexa LHOK
PHPOAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
57 [Tpuniun nevicreus u KIIJ TenmoBoi bubmuorexa [JOK
MaITUHBI https://m.edsoo.ru/ff0c600a
58 Huxn Kapno u ero KITJ1
59 Pemenue 3anau mo teme
"TepmoarHamMuka"
50 Pemenue 3amau mo reme
"Tepmonunamuka"
61 DKoJIOTHYEeCKHEe TPOOIEMBI
TETI0PHEPTETHUKU
62 O6o0maromuii ypok «MosexynspHas bubnmnoreka [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
O06o001IeHre 3HaHMH 10 TeMe
63 "MonexymsipHas pu3uKa bubmmorexa LIOK
P . ’ https://m.edsoo.ru/ffoc6a50
TepmoauHamuka".
KonTponbHas pabota mo teme
64 "MonexymspHas Gusuka. OCHOBBI
TepMOJANHAMUKH. "
OnexTpusanus Tea. DIeKTPUISCKUN
65 3a SIJITp,HBaILI/IHa AJIEKT HTII::CKMX bubmorexa [JOK
AL P https://m.edsoo.ru/ff0c6bcc
3apsI0B
66 3aK0H COXpaHEHHS YJICKTPHIECKOTO bubmmoreka [JOK



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/ff0c6bcc

3apsiaa https://m.edsoo.ru/ff0c6bcc
B3aunmoneiicTBue 3aps10B. 3aKOH
67 Kynona. TodueuHslif 371eKTpUUECKUN bubmmorexa [TOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
68 bnuskoxaeiicTBrue U nelcTBUE HA
paccTosHUU. DIEKTPUUYECKOE TOJIE.
Hanpsyk€HHOCTB IIEKTPUYECKOro
69 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edso0.ru/ff0c6df2
HaNPsHKEHHOCTH
[TpOBOIHUMKY M TUIJICKTPUKH B
70 AIEKTPUIECKOM TIOJIE.
JlysnexkTpuueckas MPOHUIIAEMOCTb.
Pabora cuit 3IeKTpOCTaTHIECKOTO
71 nons. [lorenuuan. PazHocts bubmmorexa [JOK
) HHat https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
CBs13b MEX1y HAIPSHKEHHOCTHIO
79 AIEKTPUYECKOTO TOJI U PA3HOCTHIO bubnmnorexa [JOK
MOTEHIINAIOB. DKBUIOTEHIINATLHEIE https://m.edsoo.ru/ff0c7018
MMOBEPXHOCTH.
bu6nmoreka [JOK
73 OnexrpoémkocTh. KoHmeHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
74 KOHJIEHCAaTOpa. DHEPrus 3apsKeHHOTO bubmmorexa [JOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
75 JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
76 [IpuHIMI NENCTBYSA U TPUMEHEHNE



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

KOH/JIEHCAaTOPOB, KOIMIMPOBATBLHOTO
anmnapara, CTpyHHOr0 pUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIieHue AIEKTPOIpUOOpPOB

77

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
ydacTka 1enu

78

[TocnemoBarenbHOE, TAPALICIBHOE,
CMENIAHHOE COEqUHEHNE
ITPOBOIHHKOB.

0.5

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

79

80

81

Jlaboparopuas padota "M3yueHue
CMEIIIaHHOTO COSAMHCHHUS
pe3ucTopoB.

PaboTta u MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

3axon OMa 715 TOJIHOM (3aMKHYTO )
anekTpuyeckoit nemnu. Koporkoe
3aMbIKaHUE.

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

82

Jlaboparopnast padota "U3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COIIPOTUBIIEHUE".

83

DJIEKTPOHHAS MPOBOJIMMOCTD TBEPBIX
METALUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS METAIIJIOB OT
Temrepatypbl. CBEpXITPOBOIMMOCTh

84

DNEeKTPUUYECKHI TOK B BaKyyMe.



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

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

ITomynpoBoiHUKH, UX COOCTBEHHAsI U
IIpUMecHas poBoAuMOcTb. CBOMCTBA

bu6mmoreka [IOK

85 p—~n-nepexoaa. 11omynpoBoHUKOBBIE https://m.edsoo.ru/ff0c84ae
pubOopHI
86 DNEKTPUYECKUM TOK B )KUJIKOCTSX.
3aKOoH 3JEKTPOIH3a.
87 Pemenue 3amau Ha 3akon @apanes.
DNeKTpUYECKHUI TOK B razax.
CamocCTOSTeIbHBIN U bubmuorexa [JOK
88 .
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U
YCTPOMCTBA M X MPAKTUYECKOE bubnnoreka [JOK
89
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
90 O6o06maromuit ypok bubnmnorexa [JOK
«INEeKTPOINHAMMKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
01 «Quekrpocratuka. [TocTosHHBIM bubnnoreka [JOK
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpEaax»
92 Pesepsnblii ypok. KonTponsHas bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHKA" https://m.edso0.ru/ff0c8c56
93 PesepBHblIil ypok. O60061maomuii ypok bubmuoreka [IOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c
94 IToBTOopenue kypca ¢pusuku 3a 10

KJ1aCccC



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

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jr:;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue i[:;:ennﬂ :)l;l[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypeni

[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAciicTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH

5 JleficTBME MarHUTHOTO TOJIS Ha 1 bubnuorexa [IOK
MIPOBOJIHUK C TOKOM. Cuiia Amriiepa. https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha

3 JBIDKYIYIOCS 3apsHKCHHYIO YaCTHILY. 1
Cuna Jlopenua.

4 Jlaboparopnast padota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

5 MaruuTHbIE CBOMCTBA BEILECTBA. 1

6 Pemenue 3amau mo teme cuiibl Ammnepa 1
u Jlopenua

7 CamocrosTenbHas paboTa 1mo Teme 1
"MaruuTtHOe mnoje".

3 DOnexkTpomMarauTHas HHAyKIUs. [loTok 1
BEKTOpa MarHUTHON MHAYKIIMH.

9 HamnpaBnenue nHIyKITMOHHOTO TOKA. 1
[IpaBuio JleHna.

10 JlaGopatopHnas pabora 1 1 bubmuoteka [IOK

«HccnenoBanue IBIEHUSA

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150

BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

11

12

3aKOH 3JICKTPOMarHuTHOM MHIYKIIUH.
O/1C uHAYKIMU B IBUKYLIUXCS
MIPOBOJIHUKAX.

NuaykTUBHOCTD. SIBIICHUE

camouHaykiuu. JIC caMOUMHAYKIIUH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

13

9Hepr1/151 MAar"gauMTHOI'O I1OJIA.
9HeKTp0MaFHI/ITH06 I10JIC.

14

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
WHIYKIIMOHHAs TI€Yb

15

16

17

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHCKTpOMaFHI/ITHaﬂ UHAYKIOUS»

CB0OOOIHBIE U BBIHYKJICHHBIE
MeXaHUYeCKUe KojiebaHus. Y CIIOBUSA
BO3HUKHOBEHUS KOJICOAHUMN.

JlunaMuyKa KoJie0aTeIbHOTO

nBukeHus. ['apMoHnueckue
KOJICOaHUS.

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

18

[IpeBparienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUIX.
BeinyxeHHbIe KojeOaHusl.

19

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha



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

HHUTHU OT JJIMHBI HUTH U MACCBI I'py3a»

20

21

Permrenue 3agad mo reme
" "
Mexannueckue KojieOanus

CamocrosiTenbHas paboTa.

22

Konebarenbublit kouTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIe0aHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

23

24

25

26

27

KonebaTtenbHblit KOHTYp. AHAIOTHS
MEX/1y MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KOJI€OaHUSMU.

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B HJICAIIBHOM
Kosie0aTeabHOM KOHTYpe

[Ipencrasnenue o 3aTyxaromux
KosiebaHusX. BbIHyX1eHHbIE
MexaHudeckue konedanus. Pesonanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IepeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaNPsSHKEHUS

Pemenue 3ana4 no reme
"I"'apMOHMUYECKHE AIEKTPOMArHUTHBIE
konebanusa. ®opmyna Tomcona".

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

28
29

ABtokonebanus. Tparchopmarop.

[IpouzBoacTBa, nepenaya u

bu6nunorexa LIOK



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

30

31

noTpeOIeHne SIEKTPUIECKOM
SHEpPruu. Y CTpOMCTBO U MPAKTUYECKOE
MIPUMEHEHUE AJIEKTPUUECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa, TMHUN
aNeKTponepeaay

DKOJIOTUYECKHE PUCKU IIPU
IIPOM3BOCTBE INEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOI
KHU3HU

KonTponbhas padota no teme

"MexaHHYECKHE U 3JICKTPOMArHUTHBIC
KoJicOanus".

https://m.edsoo.ru/ff0cc324

32

BosmoBsele sBiaeHnsI. MexaHndecKue
BOJIHBI, YCJIOBHS PAaCIIPOCTPAHEHHUS.
[Tepuon. [Tonepeynbie U MPOAOJIBbHBIE
BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

33

34

35

CKopocCTh pacnpoCTpaHEHUs U JJIMHA
BoJHEL [lepuon. YpaBuenue Oeryieit
BOJIHBI.

3Byk. CkopocTh 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka
Pemenwue 3anay nmo teme
"MexaHnYecKHue BOJIHBI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcccOc

36

37

Nurtepdepennius, mudpakius u
MOJISIpU3ALUs MEXaHUYECKHUX BOJIH.
DNEKTPOMarHUTHHIE BOJHBI, UX
cBoMcTBa U cKopocTs. [Ikana

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

SJICKTPOMArdHMuTHBIX BOJIH

HpI/IHI_[I/IHBI PaauoOCBA3U U

38
TENEBUIECHHUSL.

PacnipocTpanenue pagnoBoIIH.

39 Pamunonokanus. TeneBuneHue.
PazButue cpencts cBszm.

40 Konrponsnas pabdora «Konebanus u Bu6muotexa [JOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
IIpssmonmHEHHOE pacIpocTpaHESHNE

41 CBpeTa B OJHOPO HIZ)fI cpe epToqeqHHﬁ bubnnorexa [JOK

FHOPO pese. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTpakeHHE CBETa. 3aKOHBI OTPAKEHUS
42 csera. ITocTpoenue n3zoopaxeHuii B bubnnorexa [JOK
’ p p https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€pKajie
IIpenomnenne ceera. [Tonnoe

43 BHYTpEeHHEe oTpaxkeHue. IIpenenbHblin bubnmnoreka [HOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUS

44 Jlaboparopnast pabora «M3mepenue bubmuoreka [JOK
[OKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

45 Pemenne 3a1a4 no teme "3aKOHBI
OTpaXeHHUS U IpeIoMIIeHUS "

JIunssl. [Toctpoenue n3obpaxxeHuil B
46 nmuH3e. DopMya TOHKOHN JIMH3EI bubnnorexa [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VBenu4eHue JTNH3EI
JlaGopatopHnas pabora
47 «HccnenoBanue CBOMCTB

M300paXeHUI B TUH3AX)



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

48

Pemrenue 3anau no reme " JIunza.
[TocTpoenue n3o0paxeHUH, TaBaeMbIX
JIH3aMu"

49

Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
cBETa»

50

51

52

WuTepdepeHys MeXaHn4eCKUX BOJIH
u cBera. Hekoropsle npuMeHeHus
UHTEPHEPEHINH.

Judpakius MexaHu4ecKiX BOJH U
ceta. [ludpakinuonnas pemerka.

JlaGoparopnas padota "N3mepeHue
JUIAHBI CBETOBOI BOJIHEI"

bubnuoreka [IOK
https://m.edsoo.ru/ffOced22

53

54

55

Pemrenne 3agaud mo reme "CBeToBBIE
BOJTHEBI"

JlaGopatopHnas pabora "Onenka
MH(GOPMAIIMOHHON eMKOCTH KOMAaKT-
mucka CJ1"

ITorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf02e

56

Bupapl nznydyenuii. IctouHuku cBera.
CHexTpsl U CIIEKTPaIbHbIN aHAJIN3.

57

58

Onrtuyeckue mpuOOPHI U YCTPOHCTBA U
YCIIOBHSI UX 0€301TacHOTO IPUMEHEHUS
JlaGopatopHnas pabora "Habmronenue

CIUIOLITHOTO ¥ INHEWYaToro crexkTpos"

59

Wudpaxpacuoe, yapTpaduoaeToBoe u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

peHTreHoBckoe usnydenus. [kamna
JIEKTPOMAarHUTHBIX U31Yy4CHUH.

Konrponsnas padora "CperoBbie

60 "
BOJIHBI.
['panuIIBI TPUMEHUMOCTH
KJIacCUYecKo MexaHuku. [TocTynarsl bubmuorexa [JOK
61 .
CIICIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEJILHOCTH
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
62 3aMeiieHre BpeMEeHH U COKpaIleHHIe buGnuorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
63 PensTuBUCTCKUI 3aKOH CIIOKECHUS
CKOpPOCTEH.
DHeprus U UMITYIIbC PEISITHBUCTCKOM
64 gactunbl. CBA3b MacChl C DJHEPTUEN U bubnnorexa [JOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IOKOS
OTKpBITHE U HCCTIEIOBAHUE Bub 10K
nonIMoTeKa
65 otodddexra. OnbiThl A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl portorddekra. YpaBHeHUE
66 317IHmTeI(7II)Ha ,I[J'E)I(b(l)OTOMI)(geKTa bubmorexa LOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
®otonbl. opmyna [Tnanka. DHeprus
67 U UMIynsc GotoHa. BoinHoBbie bu6muoreka [JOK
CBOMCTBO 4acTull. BomHsl e bpois. https://m.edsoo.ru/ffOcfel6
KopnyckynsipHO-BOTHOBOH Ayanu3m.
68 JHasnenue ceera. Onwitel [1. H. bubnuotexa [JOK

JleOeneBa. XuMH4ecKoe IeiicTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6

CBCTa

69

70

71

TexHuueckue yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
¢dorosnemenT, GpoTogaTUHK,
CoJIHEeUHasl OaTapesi, CBETOIUO]]
Pemenne 3agad mo teme «JI€MEHTHI
KBaHTOBOM ONTHKH)

Monenb atoma Tomcona. OMBITEL

Pesepdopna no paccesHUIO 0-4acTHIL.
[InanerapHas MoJeNb aToMa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0302

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

72

[Tocrynater bopa. U3nyuenue u
noryiomeHue GoToHOB MpH MEpexoe
aToMa C OJJHOTO YPOBHS YHEPIHH Ha

JIPYTOM.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

73

74

75

CroHTaHHoOE U BBIHYXXICHHOC
n3iydeHue. Jlazepsl.

CrpoeHne aTOMHOTO siipa. SnepHbie
CHJIBI.

3Hepr1/1$[ CBs31 aTOMHBIX SAJICP.

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0ca8

76

77

78

Pemenue 3ana4 no teme "OHeprus
CBSI3U ATOMHBIX sijiep"

OTtkpbITHE pagO0aKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHnio cocraa
PasMOaKTUBHOTO U3JTY4ECHHUS.
OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl.

Bunbl paioakTHBHOTO U3TYUYCHHUS.
CgoiicTBa anb(da-, 6era-, ramma-

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



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

u3nydyeHus. BivsiHue
PaauOAKTUBHOCTU HA KUBbIE
OpraHU3MBl.

79

80

81

3aKoH paJiMOAaKTUBHOIO pacnaja.
IIepuon nonypacnaza.

Pemrenue 3agaud mo reMme "3akoH
paaroaKkTUBHOTrO pacnaja'

Mertoapl HAOMIOACHUS U PETUCTPALTTH
AJIEMEHTAPHBIX YaCTHII.

82

83

84

SAnepubie peakuuu. Jlenenue saep
ypana. LlenHas peakuus 1ejeHus.
Snepusiit peaktop. TepmosiiepHbie
peakiuu.

N3otomnel. [lonydenne n npuMeHeHne
PaaNOAKTUBHBIX H30TOIIOB.

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

85

buonornueckoe nencreue
PalMOAKTUBHBIX M3ITy4EHH.
[IpoGnemsbl, epceKTUBEI,
HKOJIOTUYECKUE aCTIEKTHI SIACPHON
SHEPreTHKU.

86

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
no3utpoHa. Kpyruslit croi

«DyH1aMEeHTAIbHBIE B3AUMOAECHCTBUS.

EnuncTBO (Dm3nyeckoit kKapTHHbI
MHUpa»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

87

88

Jlentonsl. Anponsl. KBapku.

Pertenne 3agau mo reme "Atom u
aTOMHOE 71p0"



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

89

O6o06matomuii ypok mo teme "AToM u
aTOMHOE A11po"

90

91

92

KonrponsHast pabora o teme "Atom
Y aTOMHOE s11po0"

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBkenre. ColIHEUHAs cucTeMa

Counuie. ConHeuHass akTUBHOCTb.
Hctounuk sueprun CoiHila v 3BE3]1

93

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITaBHOU
MOCIIeI0BaTeIbHOCTH. BHYTpeHHEE
ctpoeHue 38&31. COBpeMEHHBIC
MIPEJICTABJICHHS O IIPOUCXOXKICHUHU H
sposmronuy CoHIa U 3BE37

94

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNanaktuke. 'anaktuku. YEpHbIE NBIPHI
B pax TaJaKkTUK

95

Bcenennas. Pa3z0oeranue rajJakTUK.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
MertaranakTuka

96

97

Hepemennsie mpobieMbl aCTpOHOMUHT

KonrtponbHas pabota «neMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

98

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKO,




TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATHUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

99

O6o6maromuii ypok. Pois u Mmecto
(U3MKN ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpA

100

101

102

O6o0maromuii ypok. Posb
¢buznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3HUIECKON
KapTHHE MHpa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O IPUPOIC

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHasi MHAYKIIHS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

101







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






