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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpPEIHEro oOuiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpedoBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIask B KaYeCTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHeH, Oouosoruei, gusnueckoil reorpadpueit u actpoHomueil. Mcnoab3oBaHue U aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAMU U JIpyrux. M3yuenue pu3nKu BHOCUT OCHOBHOM BKJIaJd B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢pu3nku JUIst ypOBHS CpeHEro o0IIero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nKu 0ObeMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHUE TYMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00Cy)AeHus Mpo0IeM palnoHaIbHOTO PUPOIOTIONb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
SABJISIIOTCS  pu3udeckue Teopuu ((HOpMHPOBAHHE NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS



¢usnyeckoil Teopuu, ponu (PyHIAMEHTANbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJI ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeSTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU pealu3yercs MPexe BCero 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUECKUX IPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IE€peyHe JIabOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
oOecnieunBaeTcs OBJIQJCHUE OOYYAIOIUMUCS YMEHHSMH IPOBOAUTH KOCBEHHBIE HU3MEPEHUS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL PaCYETHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCA 33/a4U C SIBHO 33JaHHON (PU3UYECKON MOJEIIbIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3NYECKUX SBJICHUM M MPOLECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEHb Kypca ()M3MKM Ha YpPOBHE CPEIHErO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 000PYIOBAHHE ISl BHIITOJIHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHUMAaJIBHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTAHOBKY IEPEUYUCIEHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALUH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeYMBAaeTCsl B PAacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX 1aOOPATOPHil.
OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOoJleé TO3HaHui U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHe YMEHUI OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX J0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHne 3TUX Lesell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:



e mpuoOpeTeHne CHCTEMBbl 3HaHUI 00 O0IUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIOYAs MEXAHUKY, MOJIEKYISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3n4ecKux SBIEHUM B MNpHpOJNe M JUIsl NPUHATUS IPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
OKCIEPUMEHTOB,  aHaluW3a ©  HWHTEpHpeTanud  HHpOpManuu,  ONpeIeIeHus
JIOCTOBEPHOCTH IOJY4EHHOT'O pe3ysbTara;

® CO3/1aHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATENBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezemno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEH 00yYarOIINXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. HayuHbie MeToabl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KHHEMATHUYECKUX XapaKTePUCTUK JTBIKCHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTy pu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHONICHHWS]  MEXIYy  MYTSAMH, TNPONHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEKYTKM BpPEMEHM IMpPH PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Buabl Tpenus (1OKosi, CKOJbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAILEHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 M3MEHEHHHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBHS YACTHIL
BemecTBa. Mojenu CTpOSHHUS Ta30B, XKHAKOCTEH M TBEPABIX TEI W OOBSICHCHHE CBOMCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompouecchl B uaealbHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I'paduyeckoe mpeacraBieHe U30MPOILIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuuyeckue yCTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHNE MEXXMOJIEKYJIIPHOIO B3aUMOEHCTBUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHMH 00béMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoM mnporecce. [lepBblii 3akoH TepMmoauHaMmuku. [Ipumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIBL 1eficTBUS TeMIOBbIX MaluH. [IpeoOpazoBaHust SHEprUu B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHYTpeHHEH aHepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUSI.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: THIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJeKTpuueckKuid 3apsia. JIBa BHIa 3IEKTPUUECKUX 3apsiIoB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHOCTh 3iekTpuueckoro mnois. [lpuHunun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPTHUs
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdNIeKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAM  IUIACTHH,
paccTOSTHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 31exkmpuyeckuii mok. Toxu 6 paziuunvix cpedax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nemu. KopoTkoe 3aMbIkaHUeE.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTb IOJYIIPOBOJHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpOHCTBAa M IPAKTUYECKOE IPUMEHEHME: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3e C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLIUU Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTpUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue IBMKEHUI C UCTIOIb30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOWJIBHUK, KOHAUIMOHEP, TEXHOJIOIUHU TOJIyYE€HUSI COBPEMEHHBIX MaTepHaJOoB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykuu. KapTtuna amHui MarHUTHOM MHYKIMHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallPaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMarHuTHOM uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TMOJIsl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN SJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CUIIBI MHAYKIIUH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS DIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KosieOanuil. [IpeBpamienue sHEepruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrHUHM B MICATHLHOM KojeOaTeTbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTposHepruu. KymnbTypa HCHONIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuuyeckue yCTpoilcTBA H TNPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGmonenue 3aryxaronux KoieOaHui.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mocnenoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH W
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBaHne TMepeMEHHOIO0 TOKa B ILENM U3 IOCJIEN0BaTeIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOmHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHE, IMpelloMJIeHHue, mnoyspu3anms, audpaxkius, uHTeppepeHuus. CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

Habmoienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxkeHHs cBeTa. [locTpoeHune u300pa)keHUN B IJIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHblit cocTaB 6enoro csera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKa, OISAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHH OTHOCHTEILHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B Bakyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna g porordpdexra. «KpacHas rpanuna» gorospdekra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DotodddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnoseie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPajJbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX CIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pesepdopnaa no onpenenenrio coctaBa paauoakTUBHOIO U3ITYUEHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BrusHue pagnoakTHBHOCTH HA KUBbIE OpPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniag. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTBHI AAEPHON SHEPTETHKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto1bl HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE NPHUMEHEHME: JA03UMETp, Kamepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbel pa3BuTus acTpoHoMuu. llpuxiiaqHoe UM MHPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
nocienoBarenbHOCTH. BHyTpeHHee crpoeHne 3BE34. (CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

Macmtabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM I1a30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3ukM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEJbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B O00ILEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, OPE/IeNIeHNE TUIOIIAU MIIOCKUX (puryp u o6bpEma te.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBJICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJHMALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4YeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHANA DJIEKTPOIEpenad, T€HEPATOP MEPEMEHHOrO TOKA, DJIEKTPOJBUTATEIIb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJIEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHEro oOmero oOpa3oBaHHA
(6a30BbIil YPOBEHB) TOJDKHO OOECIICUUTh JOCTHIKCHUE CIICAYIOUINX JTMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHUS y4deOHOro mnpenmera «®Pu3uka» TOJKHBI OTpaXkKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOCKICHUMH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO 00IIeCTBa, pacuIMpeHne KU3HEHHOTO
OTIbITa W ONBITA JESITENLHOCTU B MPOLIECCE peau3allii OCHOBHBIX HANpaBlICHUI BOCIUTATEIBHON
JESTEIbHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3MIHMKA  OOydYalomEerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOr0 OOIIEeCTBa;

MPUHATHE TPAJAWIIMOHHBIX OOIICYETIOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPATHYCCKHX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEILHOCTh B HMHTEpPECax TPaXkIaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOM JEATCILHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUICKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCHIUCKUX YUEHBIX
B 00y1acTu (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEIICHIS;

CIIOCOOHOCTH OILIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs], OPUEHTUPYACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHUeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIOYas ICTETHKY HAy4HOTO TBOPUYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/A0BOTO BOCIUTAHUS

WHTEpPEC K pa3IudHbIM cepam mpodecCHOHATBHON ASSITEIbHOCTH, B TOM YHCIIC CBA3aHHBIM C
¢u3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymeld mpodeccun u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHIO B 0O1MacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYphl, OCO3HAHWE TJIO0AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAaHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUSA Leen
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciipeHye OMnbITa JeSITeIbHOCTH IKOJIOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE MMEIOUINXCS
3HaHUU 10 (PU3HKeE;



7) HIEeHHOCTH HAYYHOTO MO3HAHUSI:

chopMHPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHWE LICHHOCTH HAyYHOH NESTebHOCTH, TOTOBHOCTh B IpoOILlecCe M3Y4eHHs (H3HKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JCATEIbHOCTh MHIUBHUYAILHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENILHO  (POPMYIHpPOBaTh H aKTyaJIM3UPOBATh MPOOIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPECIIATH IENN JACSITeILHOCTH, 3371aBaTh MAPAMETPhl U KPUTEPHUU UX TOCTHXKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M ITPOTHBOPEUYHS B pacCCMaTPUBAEMbIX (DU3HUECKHUX SBICHUSX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIONIUXCS MaTepUATbHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IEJISM,
OLICHUBATh PHCKH MOCIICICTBUI IESITEIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHITH PAOOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCcKue TeiiCTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHCH, KIIOYCBBIMU IOHSATHSAMH H METOJAMHU (PU3NICCKOM
HAYKH;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIIEIOBATEILCKOM W TIPOSKTHOW IEATCIILHOCTH B 00JacTH
(bU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOMCKY METOJOB pEIIeHMs 33134
(U3HYECKOTO COJICPIKAHUS, PUMEHEHHUIO PA3JIMIHBIX METO/I0B MTO3HAHMUS;

BIIQJIETh BHUJAMHU JAEATEIHHOCTH MO TMOJYUYEHHUIO HOBOTO 3HAHHs, €r0 WHTEpPIpEeTalNH,
PeoOpPa30BaHUIO U MMPUMEHECHUIO B PA3]IMYHBIX YUCOHBIX CHTYAIHSIX, B TOM YHUCIE TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISTH PUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJU3UPOBATh 33J1avy, BBIABUTATH TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
Y KPUTECPUU PEIICHWS,

aHAJIM3UPOBATh MONyUYEHHBIE B XOJI€ PEIICHUsS 3a/layl Pe3yabTaThl, KPUTHUYECKH OLICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/1a4yll B 00pa30BaTEIbHON JESITEILHOCTH, B TOM
qHCIIe TIPUA U3YICHUN (U3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTH 3HAHUS 10 (PH3UKE B IPAKTHUSCKYIO 001aCTh KU3HECATSIILHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH TOJY4YeHHs] WHGPOpMaIluu (PU3MYECKOro COAEpKaHWs U3 HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBIIATH TOWCK, aHAJIW3, CHUCTEMATH3aIlMi0 U
WHTEPIPETAINIO HHPOPMAIINH PA3TMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh WH(POPMAIIHH;

MCIOJIb30BaTh CPE/CTBA MH(GOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHW3alMOHHBIX 3a7a4 C COOJIOACHHWEM TpeOOBaHUI



SPrOHOMHUKH, TEXHHMKH O€30MaCHOCTH, THUTHEHBI, PECypcocOEpeKeHHs], MPABOBBIX M 3TUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI PU3NICCKOTO COJEPKAHUS B PA3IMUHBIX (popmarax ¢ y4ETOM Ha3HAUCHUS
uHbOpMAIIMM ¥ TEJIEBOM ayJUTOPUU, BHIOMpas ONTUMAIBHYIO (OpMYy WPEIACTaBICHHUS U
BU3YaIH3aIIH.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:

OCYLLIECTBIIATh OOLIEHUE HA YpOKaX (PU3MKU U BO BHEYPOUHOM NEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYAIbHON pabOTHI;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JAEHCTBHHM C y4y€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JICHA KOJUICKTHUBA,;

IIPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPIraHU30BbIBATE U KOOPAUHUPOBATH JAECHCTBHUS
0 €€ JOCTMKEHUIO: COCTABJIATh IUIAH JACUCTBUM, pacupeneisiTb pOiad € YYETOM MHEHHU
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OICHUBATH Ka4Y€CTBO CBOCTO BKJIAJAa U KAXKIOI'0O Y4aCTHHKAa KOMAaH/Ibl B O6IHHﬁ pE3yiabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OUCHHUBATH HJACH C IMO3MIOHWU HOBHWU3HBI, OPUTHMHAJIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATD MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHNE B PA3JIMYHBIX CUTyallUAX, IPOSBJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranu3anusi:
CaMOCTOSITENTFHO OCYILECTBIISATh TMO3HABATEIBHYIO JAEATEIBHOCTh B 00NAcTH (PU3UKH U
aCTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAUeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI  MpPAKTUYeCKoW padoThl C y4€TOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAINIOYTEHNM;
JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;
paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIUU B 00IaCTH (U3HUKH, TIOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHTYyaIUsIM, BHOCHTh KOPPEKTHUBBI B JCSATEIHHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;
BJIa/IETh HAaBBIKAMHU MO3HABATEIbHON peQIIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHM U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMIA;
MCIOJIb30BaTh NPUEMBI pe(IeKCUU 71 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;
MPUHUMATD Cce0sl, MOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPY aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mpouecce mOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI 1O (U3HKE IS
YPOBHS CpefHEro oO0miero oOpa3oBaHUs y OOYYaIOIMIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
WHTEJUIEKT, MpEeroaaraiomui chopMUpPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTH HAMPABJICHHSI PA3BUTUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTB
3a cBOE IIOBCCHUC, CHOCO6HOCTB aalnTUupoBaTbCd K OMOUHUOHAIIBHBIM U3MCHCHUAM W HPOSABIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIONICH CTpEeMIICHHE K JOCTHMXKCHHIO IIeId U YCIeXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXO/IS M3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJHO‘-IaIOIJ_Ieﬁ CHOCOGHOCTB IMOHUMATh OJSMOLIMUMOHAJIBHOC COCTOAHUC OPYIUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BK/IIKOYAOIIUX CHOCO6HOCTB BBICTpAaNBAaTh OTHOLICHUA C JAPYTrUMHU
JIFOIbMHU, 3a00THTHCS, IPOSBIISITH UHTEPEC U PAa3peIIaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJBbTATbBI

K xoHny obydenus B 10 kiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUI:

JI€MOHCTPUPOBATh Ha INpUMepax posib U MecTo (PU3MKM B (POPMHUPOBAHMH COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
NESTEIbHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJIENICH: MaTepHuaabHas TOUKa,
MHeplUaibHas cucreMa oTcuéra, aOCOJIIOTHO TBEPAOE TENO, MJCAIbHBIA ra3, MOJENU CTPOCHHS
ra3oB, KUAKOCTEH M TBEPIABIX TeJl, TOUYCUHBIM 3JIEKTPUUECKUN 3apsj MpHU pelIeHUH (PU3NUEeCKUX
3ajady;

pacro3HaBaTh (pU3MUecKUe SBIEHUS (MPOIECChl) U OOBACHIATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETUUECKOM TEOPUM CTPOECHMSI BEIIECTBA M DJIEKTPOJWHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE Na/IEHNE Tell, ABUKEHNE
[0 OKPYKHOCTH, WHEpLUs, B3aUMOJEeHCTBHE Tell, Tuddy3us, OPOyYHOBCKOE IBU)KEHUE, CTPOCHUE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe o0bEMa TeNl NMpH HarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHME, KOHICHCALMS, IIIABICHHUE, KPUCTAJIM3aLUsl, KUIIEHUE, BIJIAXKHOCTH
BO3/lyXa, TMOBBIIICHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBSI3b MEXAY
rapaMeTpamMy COCTOSIHHS ra3a B M30MPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsII0B;

OIMCHIBATh MEXaHUYECKOE ABMKEHUE, UCTIOb3Ys (PU3NUYECKUE BEIMYUHBL: KOOPAUHATA, yTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tejla, KUHETU4ecKas dHEpIus,
MOTEHLIMAJbHAsT HSHEpPrusi, MeXaHuyeckas paboTa, MEXaHHWYEeCKas MOIIHOCTh; IPHU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT MCIIOJIb3YEMbIX BEJTMUNH, X 0003HAYCHUS U €AUHUIIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOLIUE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

ONMCHIBATh M3Y4YCHHBIE TEIUIOBBIE CBOMCTBA TE€I W TEIUIOBBIE SBJICHMS, HCIOJIb3YS
¢bu3nyeckue BEJIMYMHBL: JaBlieHHWE Ta3a, TeMIeparypa, CpeaHss KHHETUYecKas JHeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSA SHEprusi, pabora rasza, KO3(PQHUIMEHT MO0JIE3HOTO AEMCTBHS TEIJIOBOIO
JIBUTaTeNsl; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICT MCIIOIB3YEMbIX BEIMYHMH, UX
0003HAYEHUS U €IMHUIIBI, HAXOJUTh (OPMYJIIbI, CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIHUHHY C
IPYTHMHU BEJIUYHMHAM;

ONKMCHIBATh H3YYCHHBIC JJICKTPUYECKUE CBOMCTBA BEUICCTBA U JJIEKTPUYECKUE SBIICHUS
(mporecchl), HMCMONB3Ys (PU3MUECKUE BEIHMUYUHBI: 3JCKTPUUYECKUN 3apsi, SJIEKTPUUYECKOe IO,
HANPsLKEHHOCTD ITOJIA, MMOTCHIMAJ, PA3HOCTh NOTEHIUAIOB; IIPU ONMCAHNUU NPABUIBHO TPAKTOBATh



(U3HYECKUN CMBICT HCIIOIh3yEeMbIX BEJIMYMH, UX 0003HAYCHUS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIIME TaHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMHU BETMUYUHAMU;

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHl M SBJICHUS, HCHOJIb3ysd (PHU3MUECKUE 3aKOHBI U
MPUHIUIIBLI: 3aKOH BcemupHoro tsarotenus, |, |l u Il 3akonsl HploTOHA, 3aK0H COXpaHEHHS
MEXaHUYECKOH >HEPruu, 3aKOH COXPAHEHUS WMITYJbCA, MPUHIUI CYHNEPHO3UINNA CHJI, TMPUHIIHII
paBHOIpPABUS WHEPLHUATIBHBIX CHCTEM OTCUETa, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSA
BEIIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON YHEPTUHU TEIJIOBOTO JIBUKECHUS MOJIEKYJI
c a0COJIIOTHOM TeMIiepaTypoi, epBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSI 3JIEKTPHUIECKOTrO
3apsina, 3akoH KynoHa, Tpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHUE U YCIOBHS (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIIUIIBI JCHCTBHSI MAallNH, MPHOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3iauyaTth yCIOBHS UX O€30MaCHOTO MCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI 10 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U TPOIECCOB C
MCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHH, TP 3TOM (HOPMYyIHUPOBATh MpodieMy/3agaqy
U TUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 00O0pYHAOBaHHS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSAMbIC U KOCBCHHBIC U3MEPEHUS (PM3MUSCKUX BEIUYMH, ITPH 3TOM BEIOHpATh
ONTHUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METOJBI OICHKH MOrpPeUIHOCTEe
U3MEPEHMU;

HCCIIEIOBATh 3aBUCHUMOCTU MEXAY (PU3NYECKUMHU BETMYMHAMH C HCIIOJIb30BAHUEM MPSMBIX
MU3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH pPE3yJbTATHI IONy4YECHHON
3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TaONHIl U IpadUKOB, AeNaTh BBIBOIBI IO Pe3ylbTaTaM
UCCIIEIOBaHMS;

coOmofaTh mpaBuia 0Oe30MacHOro TpyAa NpU TPOBEACHHHM HCCIEIOBAaHHM B paMKax
y4eOHOro  SKCHEepUMEHTa, Y4eOHO-HCCIEAO0BATEIbCKOM M  MPOEKTHOW  JEATENBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPONUCTB U 1aO0OpaTOPHOT0 000PYAOBaAHNUS;

pemarh pacu€THbIE 3aJ]a4i C SIBHO 33aJJaHHONW (PU3NYECKON MOJIENbIO, UCIONB3YS (pU3nUecKue
3aKOHBI M TPHUHIMIBI, HA OCHOBE aHajn3a YCJIOBHS 3a/ladydl BBIOMpATh (PU3NYECKYIO MOJEb,
BBIJICNATh (hU3MYECKHE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIE sl €€ pelIeHus,, MPOBOAUTH
pacuéThl U OLICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYCHHs (PU3NIECKON BETMUNHBL;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUYMBYIO IIETIOUKY
paccyXJIeHHii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCTIOJIB30BATh MIPH PEIICHHH YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUH
JUIS TIOMCKA, CTPYKTYpUPOBAaHMS, HMHTEPHPETAMd M TPEJICTaBICHUS Yy4yeOHOW H Hay4dHO-
MOMYJISIPHOM MH(pOPMAINH, TTOTYYSCHHON M3 pa3IMYHBIX MCTOYHHKOB, KPUTHYECKH aHAIU3HPOBATH
noJryJaeMyro MH(opMaIuio;

MIPUBOJIUTL TPUMEPHI BKIAJa POCCHHCKUX W 3apyOeHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIOJIh30BATh TEOPETHUECKUE 3HAHUS 10 (PU3HMKE B TIOBCETHEBHOW KU3HU JIJIST 00ECTIeUeHUs
0€30MacHOCTH TMPHU OOpalleHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXpPAaHEHUS
3JI0pOBbS U COOJIOICHNS HOPM DKOJIOTMYECKOTO MOBECHUS B OKpPYKaloIlel Cpee;

paboTaTh B TPyIIE C BHINOTHEHHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MIAHUPOBATH paboOTy
TPYIIBL, PANMOHATIBHO  PACHpPENCNsATh OOSM3aHHOCTH W IUIAHUPOBATh  JIESATEIBHOCTh B
HECTaHJAPTHBIX CHUTYAIUSAX, aJ€KBATHO OIEHWUBATh BKJIAJ KaKIOTO M3 YYAaCTHHKOB TPYIIHI B
pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIITNXCSI YMEHUM:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUW, B MPAKTUYECKOU
JEeSTeIbHOCTH JIIOJIEH, 1IEIOCTHOCTh U €IMHCTBO (PU3NYECKOM KAPTUHBI MUPA;



YUUTHIBaTh TPAHULBI TPUMEHEHUS M3YYEHHBIX (U3NYECKHX MOJENeH: TOYEUHBIH
ANEKTPUYECKUH 3apsfl, JTyd CBETa, TOUCYHBIM UCTOYHUK CBETA, siiepHasi MOJENb aToMa, HYKJIOHHAas
MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHHH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKUE SABJIEHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAaHTOBOH (DM3UKHU: SIIEKTpUUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKIUS, JeMCTBUE MAarHUTHOTO TOJS Ha TPOBOJHMK C TOKOM W JABIDKYLIMHCS 3apsil,
AJIEKTPOMArHUTHBIE KOJeOaHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPaHEHHE CBETa, OTPaKEHHE,
npejoMiieHue, uHTepdepeHus, audpakuus ¢ T[OJMsApH3alMs  CBETa, JHUCIEPCUS  CBETa,
dbotoanekrpuuecknii dpdext (hoTodaddekr), cBeTOBOEC NaBlieHHE, BOZHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIUOAKTUBHOCTD;

ONMCHIBATh M3y4YCHHBIC CBOMCTBAa BelIleCTBa (AJIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEA) W AIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHONB3YS (U3NYECKUE BEIWYMHBL: JJIEKTPUYECKUI 3apsl, cujla TOKa, DSIEKTPHUYECKOe
HaNpsDKCHUE, JIEKTPUYECKOE CONPOTHBIICHHE, PA3HOCTh IMOTCHIMAIOB, JIEKTPOABIKYIIAS CHIIA,
pabota TOKa, MHAYKLMS MarHUTHOTO MOjs, cuia Awmrmepa, cuia JlopeHna, HWHIYKTHBHOCTH
KaTyIIK{, HEPTUsl DJEKTPUYECKOrO0 M MArHUTHOTO TIIOJICH, TEPHOJ W YacToTa KOJIeOaHWd B
Koje0aTeIbHOM KOHTYpE, 3apsil U cuja TOKa B MPOIECCe TapMOHUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (POKYCHOE pacCTOSTHHE M ONTHYEeCKas CWJIa JIMH3BI, MpPH ONHCAHUH IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCIIOJIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IMHUIIBI, YKa3bIBATh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OIHCHIBATh U3YUEHHBIC KBAHTOBBIC SIBJICHUSI U MPOLIECCHI, UCIIONB3YS (PM3HUECKHUE BETUYHUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJITMHA BOJIHBI M YacTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA,
NepuoJl TMOoJypacnajga, HEpPIrus CBSI3M AaTOMHBIX sJep, MpPHU OIMUCAHUU TPABHIBHO TPAKTOBATh
(bU3NIEeCKU CMBICI UCTIONB3YEMBIX BEJIHMUUH, UX 0003HAUEHUS W €IWHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMM, BBIYMUCISATH 3HAUYEHUE
(hbU3UYECKON BEITUYHUHBI,

aHAJTM3UpPOBaTh (U3UYECKUE MPOLECChl M SBJICHUS, UCHOJIb3ysd (PU3MUECKHE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIHHOTO U MApaIEIIEHOTO COSANHEHHS TIPOBOTHUKOB,
3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH IPSIMOJHMHEHHOro
pacrpoCTpaHEHHsT CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, YpaBHEHHE
OnHiTeitHa 11 horo3ddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpaHEHHS MacCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
palMOaKTUBHOTO pacmajza, MpU STOM pas3jinyaTh CIOBECHYI (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHE U yCIOBHS (IPaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OIIpeJIeNIATh HAIPaBJICHUE BEKTOPa WHAYKIUU MAarHUTHOTO IOJISl TPOBOHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JIopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHE, CO3JaBaeMOe IJIOCKUM 3€pPKaJIoM, TOHKOM JIMH30H;

BBITIOJIHATh OKCHEPUMEHTHI TI0 HCCIEAOBaHUIO (U3WYECKUX SIBICHHH W TPOIECCOB C
MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: IpU 3TOM (OPMYIHPOBAThH NMpodiieMy/3a1auy
W THUMOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO 00OpYIOBaHWS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBISTH PSMbIE U KOCBEHHBIE U3MEPEHUsST (PU3NIECKUX BEJWYHH, TIPU STOM BBIOWPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEIIHOCTEH
N3MEPEHMU;

HCCIIEIOBATh 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH C WCIOJIB30BAHUEM IPSIMBIX W3MEPEHUH:
IpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUpPOBaTh pe3yJbTaThl IMOIYYEHHONW 3aBUCHUMOCTHU
(¢u3MYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOBI 10 pe3ysIbTaTaM HUCCIEI0BaHMS;



cobmogath mpaBuwia 0€30MacHOro TpyJda MNpPHU TNPOBEACHUM HMCCIEJOBAHMH B paMKax
y4eOHOr0  JKCIEPUMEHTa, Y4YeOHO-HMCCICIOBATEIILCKOW M TMPOCKTHOH  JEATENbHOCTH  C
MCIIO0JIb30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

peliath pacuETHbIC 3a/1a4d C SIBHO 3aJaHHON (PU3NYECKON MOJIEIBIO, UCTIONb3Ys (DHU3NUYECKUE
3aKOHbBI M IIPHUHIMUIIBI, Ha OCHOBC aHajin3a YCJIOBHUA 3aaadyu BBI6I/IpaTB (1)I/I3I/I‘I€CKYIO MOACIIb,
BBIICIATh (DU3UYECKUE BEIMYMHBI W (OPMYJIbl, HEOOXOAUMBbIC Ui €€ PELICHHUs, MPOBOJIUTH
pvaéTbI 1 OUCHHUBATH PCAJIbHOCTD ITOJYUYCHHOT'O 3HAUCHUA (1)1/[3H‘-I€CKOﬁ BCJIMYHHBI,

peliath KauyeCTBEHHbBIC 3aja4yd: BBICTPAHBATH JIOTHYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXJICHHI C ONOPOH HAa N3YUCHHbBIC 3aKOHBI, 3aAKOHOMEPHOCTH U (PH3HUUCCKUC SIBIICHHUSI,

UCIIOJIb30BATh TIPU PEIICHUH y4eOHBIX 33]a4 COBPEMECHHBbIC UH()OPMAIIMOHHBIC TEXHOJIOTHH
Ui TIOMCKa, CTPYKTYPUPOBAHHS, HMHTEPIPETAllM U MPEJACTaBICHUA Y4YeOHOW M HaydHO-
NOMYJISIPHON MH(POPMAIIUH, TIOTYUYCHHON U3 PA3IMYHBIX UCTOYHMKOB, KPUTHYECKU aHATM3UPOBAThH
MOJTy4aeMyro HHPOPMAITHIO;

OOBSCHSTH MPHUHIKITBI ACHCTBUS MAIUH, MPHUOOPOB U TEXHUUYECKHX YCTPOWCTB, pa3inyarh
YCIIOBHSI X O€30MMaCHOT0 MUCIIOJIb30BAHUS B TOBCETHCBHOM JKU3HHU;

NPUBOIUTH MPUMEPHI BKJIaJa POCCHHCKUX M 3apYOEKHBIX YUYEHBIX-(H3MKOB B Pa3BHTHEC
HAyKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TEOPETUUCCKHIE 3HAHUS 10 (U3UKE B MOBCEAHEBHON JKU3HH JJIsI 00CCIICUCHHSI
0€30MacHOCTH TpU OOpAICHUH C MPHOOpaMHM M TEXHHYCCKHMH YCTPOMCTBAMH, JUISI COXPaHCHHS
3JI0POBBS U COOJTIOICHHS HOPM 3KOJIOTHYECKOTO TIOBSICHUS B OKPYKAIOIIEei cpeie;

paboTaTe B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COIMAIBHBIX POJIEH, IIIAHUPOBATH paboTy
IPYIIbI, PAlMOHAIBLHO PpACHpeneisaTh OOA3aHHOCTH ¥ IUIAHUPOBaTh  JCATEILHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLCHHUBATHL BKJIAA KaXJIO0ro H3 YYAaCTHHUKOB TI'PYIIBLI B
pelleHre paccMaTpUBACMO MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne a37eJI0B M TeM (pposric)
w/n E Ol; on Beero KonrposabHbie Ipakrnuyeckue 06pa3oBATEBLHBIE
porp padoTsI padoTsI pecypes
Pa3gen 1. PU3UKA U METO/JIbI HAYUYHOT' O ITO3HAHUSA
11 dusuka 1 METOIBI 2 Bbubnnorexa [JOK
' HAYYHOTO MO3HAHHSI https://m.edsoo.ru/7f41bf72
HWroro no paznery 2
Paznen 2. MEXAHUKA
bubanoreka [JOK
21 Kunewarika ° https://m.edsoo.ru/7f41bf72
bubarorexa [JOK
22 Husamuia ’ https://m.edsoo.ru/7f41bf72
23 3aKOHbBI COXpaHEHUS B 6 1 1 Bubmmorexa [IOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18

Paszgen 3. MOJIEKYJISIPHAS

OU3UKA U TEPMOJINHAMUKA

R 9 ) Bubmotera LIOK
' YIAPHO” https://m.edsoo.ru/7f41bf72
KUHETHYCCKON TCOPUHU
32 OCHOBBI 10 1 bubarorexa [IOK
' TEPMOIMHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 cAorcP;e(::}::ZIze ecTBa 5 bubmorexa [IOK
' ! ’ https://m.edsoo.ru/7f41bf72
®Da30BbIC MTEPEXOIBI
HUroro no paznmery 24
Paznen 4. QJJIEKTPOJANHAMUKA
bubnnorexa [IOK
4.1 neKTpocTaThKa 10 . https://m.edsoo.ru/7f41bf72
ITocTosHHBII
492 3JIEKTPUYECKUHN TOK. 12 1 1 Bubmorexa [IOK
' TOKH B pasIM4YHBIX https://m.edsoo.ru/7f41bf72
cpenax
HUroro no pazneny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO 68 4 4

YACOB IIO ITPOTPAMME



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

11 KJIIACC

KoauyecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TEM K II (nposic)
n/n E OI; - Beero OHTPOJILHBbIE PAKTHYECKHE 00pasoBaTelbHbIe
porp padoThI padoThI pecypebt
Pazaen 1. QJIEKTPOANHAMUKA
11 | Drexrpoarmrmmzs 11 1 3 bubmorexa LIOK
- P https://m.edso0.ru/7f41c97c
WHIYKIHS
Hroro no pazneny 11

Pazpnes 2. KOJIEBAHUS 1 BOJTHBI

Mexaandeckue u

21 9 1 Bubnmoreka IIOK
’ HICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97c
KoJIeOaHus
22 | oncrpomammmse 5 ] BuGmorexa LIOK
) https://m.edsoo.ru/7f41c97c
BOJIHBI
Bbubanoreka [JOK
2.3 Onmixa 10 3 https://m.edso0.ru/7f41c97¢c
Hroro mo pazneny 24

Pa3nen 3. OCHOBbBI CHEHPIAJII;HOFI TEOPUU OTHOCUTEJIBHOCTHU
OCHOBBI cIEUATLHONR

Bubnmoreka IIOK
3.1 reopiH 4 1 https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIIbHOCTH
HUroro no paznmery 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DneMEeHThl KBAaHTOBOM 6 bubnunoreka [JOK
' ONTHKH https://m.edsoo.ru/7f41c97¢c
Bubnmoreka IIOK
4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97¢c
Bubnmoreka IIOK
4.3 ATOMHOE A7pO 5 https://m.edsoo.ru/7f41c97c
HUroro no paznmery 15

Pa3gen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3INKHU

ONeMeHTHl aCTPOHOMUHU

5.1
1 acTpOU3NKU

7 1

Hroro mo pazueny 7

Pa3gen 6. OBOBIIAIOINIEE IOBTOPEHUE

Bbutnuoreka IIOK
https://m.edsoo.ru/7f41c97¢c

6.1 O6o06maroriee 4 Bbubmmoreka IJOK
MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOT'PAMME



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
K
No OJII/I‘-leCTB(l)C'{aCOB ﬂa’ra 3:/[1:;)1('1(‘)[:1))11{:1,1(3
n/ Tema ypoka OHTpO Hpaxru usyde wmep
- Bcero bHbIE yecKkue st o0pa3oBaTesbHbIE
pa6oTsbI padoTsI pecypcsl
®dusnka — HayKa 0 IPUPOJE. bubnunorexa [JOK
1 HayuHble METOIbI MO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKpPYXAaroIIero Mupa e2
Ponpb u MecTo ¢pu3nku B
(hopMupOBaHUN COBpPEMEHHOM Bubmmorexa IIOK
2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/ff0c33
MPAKTUUECKOHN AESITeTbHOCTU e6
moaen
MexaHnuecKoe ABIKCHIE.
OTHOCHUTEIHHOCTh bubamorexa [TOK
3 MEXAHUYECKOTO IBIKCHUS. 1 https://m.edsoo.ru/ff0c35
[epemerienue, CKOPOCTH, 08
yCKOpeHue
PaBHOMepHOE npsMonUHENHHOE bubmorexa LIOK
4 p p 1 https://m.edsoo.ru/ff0c36
JIBUKEHHE
20
PaBHOYyCKOpEHHOE bubmorexa LIOK
5 yerop 1 https://m.edsoo.ru/ff0c37
MPSAMOIIMHEHHOE JIBIKCHUE 26
CB0o0OIHOE TagEeHHE. bubaroreka [TOK
6 Yckopenue cBOOOHOTO 1 https://m.edsoo.ru/ff0c39
TaICHIUS cc
KpuBonuHeitHoe 1BHXKEHHE. Bubnuorexa IIOK
7 JIBmxeHne MaTepuaibHOM 1 https://m.edsoo.ru/ff0c3a
TOYKH TI0 OKPYKHOCTH da
i e Buorra LOK
8 ) Pl . 1 https://m.edsoo.ru/ff0c3b
cuctemsl orcueta. Ilepssbiii e8
3akoH HrroToHa =
Mo e G B Buorra LOK
9 ynep ! - OToP 1 https://m.edsoo.ru/ff0c3b
3akoH HeroToHa st o8
MaTepuaIbHON TOYKH -
Tpertwnit 3akoH HeroToHa 1115t bubmorexa LIOK
10 p A 1 https://m.edsoo.ru/ff0c3b
MaTepHaJbHBIX TOYEK e8
3aKOH BCEMUPHOTO TATOTEHHUSI. Bubmorexa [TOK
11 Cuna tsoxectu. [epBas 1 https://m.edsoo.ru/ff0c3d
KOCMHUUECKasl CKOPOCTh 00
Cuna ynpyrocrtu. 3akoH ['yka bubmmorexa [IOK
12 YIpyr ’ yKa. 1 https://m.edsoo.ru/ff0c3e
Bec tena
18
rpernis, Cuna conpomtens Bubmiorera LIOK
13 p ' P 1 https://m.edsoo.ru/ffOc3f
MIPY JIBMXKCHHU Telia B 76
SKUJKOCTH WJIM ra3e -
IToctynarenbHoe u Bubmuorexa [TOK
14 BpaIaTeIbHOC TBUKCHUC 1 https://m.edsoo.ru/ff0c41

a0COJIOTHO TBEPJOTO Tea.

a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

Mowment cubl. ITimedo cumsl.
YcnoBust paBHOBecHs TBEPIOTO
Tela

15

NmMmnynbe MaTepuanbHOM
TOYKH, CUCTEMBI
MaTepHaJbHBIX TOYEK.
Nmnynsce cunbl. 3aKoH
COXpaHEeHHs UMITYJIbCA.
PeaxTnBHOE ABMKEHHE

bubaunorexa [JOK
https://m.edsoo.ru/ff0c43
d6

16

PaboTa 11 MOIIHOCTD CHJIBL.
Kunernueckast seprus
MaTepuanbHOH Touku. Teopema
00 M3MEHEHNH KUHETHYECKOI
SHEPTUH

bubaunorexa [JOK
https://m.edsoo.ru/ff0c45
02

17

IloTeHnnanbHas 3HEPrus.
IloTenunanbHas 3HEpPrus
yrnpyro aehopMupoBaHHOM
npyxuHsl. [loTeHImanbHas
SHEPTHs Tena BOIU3H
MOBEPXHOCTHU 3eMIIU

bubanorexka [JOK
https://m.edsoo.ru/ff0c46
la

18

19

20

21

[Torenmnuanbubie U
HETIOTEHIIUAILHBIC CHIIBI.
CBs13b paboTHI
HETOTCHITHAIBHBIX CHII C
H3MCHCHHEM MEXaHHIECKON
SHEPrUuu CUCTEMBI TeJl. 3aKOH
COXpaHEHHs MEXaHUYECKON
SHEpruu

JlabopaTopHnas paboTa
«HccnenoBanue cBsi3u paboOTHI
CHJIBI C U3MEHEHUEM
MEXaHHYECKOI SHEPIruH Teia
Ha IIpEMepe PaCTHKCHUS
PE3UHOBOTO JKI'yTa»

Konrponbhas pabora o teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHHS B
MEXaHHKe)

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOH
Teopuu. bpoyHoBckoe
Jswkenue. Jnddyzus

bubaroreka [JOK
https://m.edsoo.ru/ff0c47
8c

bubaroreka [TOK
https://m.edsoo.ru/ff0c4b
74

bubarorexa [TOK
https://m.edsoo.ru/ff0c4d
c2

22

23

Xapakrep JBUKEHUS U
B3aMMOJCHCTBUS YaCTHI]
BewecTBa. Mojenu cTpoeHus
ra3oB, )KUJKOCTEH 1 TBEPIBIX
Ten

Macca monekyi. KonndyectBo
BemiecTBa. [locTosHHAS
ABorazpo

24

TemnnoBoe paBHOBECHE.
Temmnepatypa u e€ u3MepeHue.
ITkana Temnepatyp Lleascust

25

WNneanpueiii ra3 B MKT.
OcnoBHoe ypaBaenne MKT

Bbubnnorexa [IOK
https://m.edsoo.ru/ffOc4f
de

26

AOGcomoTHas TeMIepaTypa Kak

Bbubnnorexa [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

Mepa cpeAHel KUHEeTHYEeCKON
SHEPruu JABIKEHUS MOJIEKYIIL.
VYpaBHenue Menneneena-
Kunanefipona

https://m.edsoo.ru/ff0c51
le

3akoH JlaneroHa. ["a3oBbIe

27
3aKOHBI
JlabopaTopHnas paboTa
«VccnenoBanue 3aBUCUMOCTH
28 MeXJy napamMeTpaMmu
COCTOSIHHUS pa3pekeHHOTO
raza»
M3onpomneccs B uaearsHOM Bbubnnorexa [JOK
29 rase u ux rpapuyeckoe https://m.edsoo.ru/ff0c57
Ipe/ICTaBICHUE Oe
BryTpennss sHeprus
TEPMOJINHAMUICCKOH CHCTEMBI
1 CIIOCOOBI €€ H3MCHCHHSI. bubamorexa [TOK
30 KosnuecTBO TEIIoTh U https://m.edsoo.ru/ff0c59
pabora. BHyTpeHHss 9HEprust 52
OJTHOATOMHOT'O HJICaIbHOTO
rasa
bubanorexa [TOK
31 Bunsl Temionepenauu https://m.edsoo.ru/ff0c5c
36
e e B 10K
32 H ' https://m.edsoo.ru/ff0c5¢c
TEIIOTHI ITPU TeIUIoNepeiaye. 36
AnmabaTHBIN mporiecc —
IlepBeiit 3axoH Bubmorexa [IOK
33 TEPMOJIMHAMHUKH H €T0 https://m.edsoo.ru/ff0c5e
MpUMEHEHHE K H30IpoIieccaMm fc
HeoOpatumocTs mporeccos B Bubmmorexa [IOK
34 npupoje. Bropoit 3akon https://m.edsoo.ru/ff0c62
TEPMOJINHAMHUKH 30
. bubnnorexa [IOK
35 HpHHHHrf Acticrsis u KI1JL https://m.edsoo.ru/ff0c60
TEIUTOBON MAaITHHEI 0a
36 Lukn Kapuo u ero KI1/]
37 Okosoruyeckue mpoodiaemMsl
TEIJIOIHEPTETUKU
O06o0maromuit ypok Bubmorexa [TOK
38 «MoekynsipHast QU3MKa. https://m.edsoo.ru/ff0c69
OCHOBBI TEpMOAWHAMUKHIY 38
KonTtponbHas pabora o Teme Bubmorexa [IOK
39 «MoekynspHast QU3MKa. https://m.edsoo.ru/ff0c6a
OCHOBBI TEpMOANHAMUKHIY 50
ITapooOpa3zoBanue u bubamoreka [JOK
40 KoHIeHcanus. Mcnapenue u https://m.edsoo.ru/ff0c63
KUIICHUE b6
AOCOIOTHAS U OTHOCHTEIHHAS bubanoreka [JOK
41 BJIQYKHOCTH BO3IyXa. https://m.edsoo.ru/ff0c64
HacplneHHsIi map d8
S — butmorera LIOK
42 p https://m.edsoo.ru/ff0c65

amop(dHbIe Tenma. AHU30TPOIHUS
CBOMWCTB KpUCTAILIOB. JKuakue

fo



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

KpUCTaJUIbL. COBpeMeHHLIC
MaTepHraJibl

IInaBneHue u KpucTajliii3anus.

bubaunorexa [JOK

43 VY nenbHas TEIoTa MmiaBIeHus.. https://m.edsoo.ru/ff0c67
CyOnumarnus 08
Bbubnnorexa [JOK
44 VYpaBHeHune TeruoBoro GanaHca https://m.edsoo.ru/ff0c68
20
DNeKTpU3aIs TEl. Bbubnnorexa [JOK
45 DnexTpuueckuii 3apsiz. Jsa https://m.edsoo.ru/ff0c6b
BU/Ia DJIEKTPUICCKUX 3apSAI0B cc
o, e B 10K
46 yrposon ) https://m.edsoo.ru/ff0céb
COXpaHEeHHUS IIEKTPUIECKOTO cc
3apsiia =
B3aumoneiicTBue 3apsa0B. bubnunorexa [JOK
47 3akon Kynona. Toueunbrit https://m.edsoo.ru/ffOc6¢c
SIEKTPUYCSCKUI 3apsia ed
HanpspoxéHHOCTB
3JIEKTPUYECKOTO MOJIS. bubnuoreka [TOK
48 [puHIMT CYNEePIO3UIIUH https://m.edsoo.ru/ff0céd
3JIEKTPUUYECKUX MoNel. JInHuu 2
HaIpsSHKEHHOCTH
SJ?SI?TT ao(c::ligmqecmro oJIst bubmmorexa [IOK
49 p ) https://m.edsoo.ru/ffOc6f
Tlorenunan. PasHocth 00
MOTEHIIHAJIOB -
Moo e B 10K
50 p ) https://m.edsoo.ru/ff0c70
Jusnextpuueckas 18
MIPOHHUIIAEMOCTh =
DIIeKTPOEMKOCTh bubmorexa LHOK
51 P ’ https://m.edsoo.ru/ff0c71
Kongencarop 26
DNEeKTPOEMKOCTD TIOCKOTO bubanoreka [JOK
52 KOHJIEHCaTopa. DHEPrHst https://m.edsoo.ru/ff0c72
3apsHKEHHOr0 KOHIeHCaTopa c0
JlabopaTopHnas paboTa
53 "N3mepenune 3MeKTpOEMKOCTH 1
KoHzIeHcaTopa"
IIpuHuun nefcTBus u
MPUMEHEHHE KOHICHCATOPOB,
54 KOTIHPOBAJIBHOTO aIlapaTta,
CTPYWHOTO MPHUHTEPA.
DneKkTpocTaTHIecKas 3aIuTa.
3a3eMiIeHHE 3IEKTPONIPHOOPOB
DNEeKTPUUECKUN TOK, YCIOBUS
€ro CYIIECTBOBAHMUS.
55 ITocTosiHHEI TOK. CHila TOKa.
Hanpsoxerne. ConpoTHBICHHE.
3akon OMa 11 yJacTKa 1enu
IMocnenoBarensHOE,
napajuieJbHOE, CMEIIAHHOE Bbubaunorexa [TOK
56 COeIMHEHHE TIPOBOIHUKOB. 0.5 https://m.edsoo.ru/ff0c74

Jlaboparopnas paboTa
«/3y4yenue cmenanHoro

fo



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

COEJMHEHUsSI PE3UCTOPOB

PaboTa 1 MoHOCTH

Bbubnnorexa [IOK

57 JNEKTPUYECKOTO TOKA. 3aKOH 1 https://m.edsoo.ru/ff0c78
Jxoyns-Jlenna 38
3axon OMa I MOJIHOM
(3aMKHYTOM) 3JIEKTPUIECKON
nernn. KopoTkoe 3aMbIkaHme. Bbubnnorexa [JOK
58 JlaGopaTopHast paboTa 1 0.5 https://m.edsoo.ru/ffOc7a
«3mepenne D/1C uctounuka e0
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DJNeKTpOHHAs IPOBOAUMOCTh
TBEPIBIX METAILJIOB.
59 3aBUCHMOCTH CONPOTUBIICHHS 1
METAJUIOB OT TEMIIEPaTyphl.
CBepXxXnpoBOIUMOCTD
DNEeKTPUUECKUI TOK B
60 BakyyMme. CBOHCTBa 1
3JIEKTPOHHBIX MTyIKOB
[MomynpoBogHUKH, UX
ot g B 10K
61 POBOA ’ P 1 https://m.edsoo.ru/ff0c84
n-mepexona.
ae
IlonynpoBoAHUKOBEIE
pUOOPEI
DNEeKTPUUECKUI TOK B
pacTBoOpax U pacruiaBax bubnuoreka [TOK
62 DIIEKTPOJIUTOB. 1 https://m.edsoo.ru/ff0c82
DCKTPOTUTHICCKAS ba
JIUCCOLIAAITUS. DISKTPOIIH3
e Buaoness LOK
63 . 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSITENIbHBIN pa3psii.
ae
Mounnus. ITna3zma
9JI€KTPI/IH€CKI/I€ puOOPHI U Butmorexa LOK
64 YCTPOUCTBA H 1X MPAKTHACCKOe 1 https://m.edsoo.ru/ff0c86
npuMenenue. [Ipasmia fc " '
TEeXHUKH 06€30IacHOCTH =
O606MmaromHii YDOK bubarorexa [TOK
65 HHIATOLIHH YP 1 https://m.edsoo.ru/ff0c88
«DIEKTPOIUHAMHKAY be
KonTtponbHas pabora mo Teme
«DNEeKTPOCTATHKA. Bubmorexa [TOK
66 [TocTosSHHBIN 37I€KTPUIECKHUI 1 https://m.edsoo.ru/ff0c8a
TOK. TOKH B Pa3IU9IHBIX 8a
cpemax»
PeszepBHbIil ypoK. Bubmorexa [TOK
67 KonrponsHas pabota o teme 1 https://m.edsoo.ru/ff0c8c
"DnekTpoanHaMHKa" 56
PeszepBHbIil ypoK. Bubmorexa [TOK
68 O0600maromuil ypok mo TeMam 1 https://m.edsoo.ru/ffOc8f
10 kmacca 6c
OBIIEE KOJIMYECTBO YACOB 68 4

110 ITPOTPAMME



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJsinuecTBO 4acoB

JIeKTPOHHbIE
Ne . g HAara udpposbie
n/ Tema ypoka E 2 g 2 n3yyen 1dp
. Bcero ERE E S st o0pa3oBaTe/IbHbIE
£ 2 s A pecypceenl
2 % =2
HOCTO;IHHvLIe MAarHUTHI U UX Bubmorexa [[OK
1 B3aUMONCHCTBHC. MarHHTHoe fione. 1 https://m.edsoo.ru/ff0c97
BekTop MarHUTHOI WHIAYKITUH. 78
JIMHAM MarHUTHOW WHIYKIHH —
Mar=uTHOE T10JIe TIPOBOTHUKA C Bubmiorexa [[OK
2 TOIOM. Onf’ 1T IpeTea. 1 https://m.edsoo.ru/ff0c98
B3aumopelicTBIE MPOBOTHIKOB C fe
TOKOM Ie
JlabopatopHas pabota «3y4ucHne Bubmmorexa [IOK
3 MarHUTHOTO MOJISI KATYIIKHU C 1 1 https://m.edsoo.ru/ff0c98
TOKOM» fe
JlelicTBHEe MarHUTHOTO TIOJISI HA
MPOBOIHHK ¢ TokoM. Crita Amrrepa.
Hi60p§T0pHaﬂ pabota b bubmorexa LHOK
4 o 1 1 https://m.edsoo.ru/ff0c9a
«HccnenoBanue nercTBus <0
MOCTOSTHHOTO MarHUTa Ha PaMKy C -
TOKOM
JleficTBE MarHUTHOTO TTOJIS Ha Bubmiorexa [[OK
5 JIBHIKYILYIOCA SAPIACHITYIO 1 https://m.edsoo.ru/ff0c9d
gactury. Cuna Jlopenma. Pabora 4
cuibl JlopeHua —
DNEeKTpOMAarHUTHAST HHIYKIUS.
IToTok BekTOpa MarHUTHOM
6 uaaykiun. 31C nEAyKInu. 3aKoH 1
3JEKTPOMArHUTHON HHIYKIIUU
®dapanes
JlabopaTopHnas paboTa Bubmmorexa [IOK
7 «HccnenoBanue siBICHUAS 1 1 https://m.edsoo.ru/ffOcal
JJEKTPOMArHUTHOM HMHAYKIIUAID 50
NupykTuBHOCTE. SIBNIEHUE
camonHaykuuu. J1C Bubnnoreka IJOK
8 CaMOMHAYKIMU. DHEPTusi 1 https://m.edsoo.ru/ffOca6
MarHUTHOTO TIOJIST KaTYIIKH C TOKOM. 00
DIEKTPOMAarHUTHOE T10JIC
TexHnueckue ycTpoiucTBa U UX
MPUMEHEHHUE: TIOCTOSHHBIC MATHUTHI,
9 3JIEKTPOMATHUTEHI, 1
JNEKTPOJABUraTEIh, YCKOPHTEIN
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS [1eYb
O6o0maromuii ypok «MarauTHoe Bubmmoreka [IOK
10 nose. DIeKTpOMarHuTHas 1 https://m.edsoo.ru/ffOcab
WHTYKIHSD 82
KonTtponbHas pabora o Teme Bubmmoreka [IOK
11 «MarauTHoe IoJe. 1 1 https://m.edsoo.ru/ffOcad
DNEKTPOMArHUTHASI UHAYKIUS 58
CB0OOIHEBIE MEXaHUYECKHE Bubmorexa [[OK
12 Konebamus. ['apmomicckue 1 https://m.edsoo.ru/ffOcaf
KoJicOaHus. Y paBHCHUE 06
TapMOHUYECKUX KOJIeOaHUH. -



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

IIpeBpaiienue suepruu

Jlaboparopnas paboTa
«HccnenoBanue 3aBUCUMOCTH

13 MepuoJa MabIX KoJieOaHuil rpys3a Ha
HHUTH OT JAJIMHBI HUTH U MacChl
rpy3a»
KonebarenpHbII KOHTYD.
CB0OOHBIE 3JIEKTPOMAarHUTHEIE
KOJ‘ICﬁEleI/IH B I/I)IeaTJ['I)LHOM bubmorexa OK
14 https://m.edsoo.ru/ff0ch8
KoJie0aTeNbHOM KOHTYpe. AHAJIOTUs 20
MEXIYy MEXaHHYECKUMH U =
9JIEKTPOMAarHUTHBIMH KOJIeOaHUSIMH
®opmyna TomcoHa. 3akoH Bubnmoreka [IOK
15 COXpaHEHHs SHEPI'HHU B UCATEHOM https://m.edsoo.ru/ff0ch9
K0J1e0aTeIbHOM KOHTYPE c4
[IpencraBnenne o 3aTyXarOMNUX
KoJIeOaHuAX. BEIHYKICHHBIC Bubnmoreka IIOK
16 MeXaHHYECKHe KOJIeOaHus. https://m.edsoo.ru/ffOcbb
Pe3onanc. BeiHyK1eHHbIE 86
3JIeKTPOMarHuTHbIE KoleOaHus
IlepemeHHBIH TOK.
CuHycoHJaIbHBIN IEPEMEHHBIN TOK. Bubmmorexa [IOK
17 MOIIHOCTh TIEPEMEHHOTO TOKA. https://m.edsoo.ru/ffOchd
AMIIMTYTHOE U JIeHCTBYIOIIEE 34
3Ha4YEHHE CHUJIbI TOKA M HAIPSHKSHUS
Tpaucdopmarop. [IpousBonacTso,
18 nepenaya u norpediieHne
JNEKTPUYECKOM SHEPTUU
YeTpoHCTBO U IIPakTHYECKOE
I I/ISIeHeHI/Ie enef;( NYECKOTO bubmorexa LIOK
19 p P https://m.edsoo.ru/ff0cc3
3BOHKA, FeHEPaTOPa MIEPEMEHHOTO 24
TOKa, TMHUU 3JIeKTpornepenay —
DKOJIOTHYECKUE PUCKH ITPH
MPOU3BOJICTBE 3JIEKTPOIHEPTHH.
20 Kynberypa ncrons3oBaHus
3JIEKTPOIHEPTUH B TIOBCEAHEBHOM
KU3HU
MexaHn4ecKie BOIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Bubmmorexa [IOK
21 CKOpOCTh pacpoCTpaHeHHs U https://m.edsoo.ru/ffOcca
JUIMHA BOJIHBL. [lonepeunsie u 54
TIPOIOJIEHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTB bubimorexa LIOK
22 yi- P yKa. . p https://m.edsoo.ru/ff0ccc
3ByKa. Bricora ToHa. TemOp 3ByKa 0c
ONeKTPOMarHUTHBIE BOJIHBL, UX Bubnmoreka LIOK
23 cBoiicTBa M ckopocTs. Llkana https://m.edsoo.ru/ffOccf
JJIEKTPOMArHUTHBIX BOJIH e0
[IpuHIMBI PATIOCBSI3H U
24 TeneBuaeHus. PazButue cpescTB
cBsi3u. Payjmonoxanus
Bbubnmoreka IIOK
KonrponsHas padora «Konebanus n
25 P P https://m.edsoo.ru/ffOcc6
BOJIHBD»
8
26 IIpssmosmHEHOE pacTipocTpaHeHHE bubnmoreka [JOK

CBETa B OJTHOPOJIHOM cpelie.

https://m.edsoo.ru/ffOcd3



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

Toueunslit cTOUHUK cBeTa. JIyu
CBETa

50

OtpaxkeHue cBeTa. 3aKOHbI

Bbubnaunoreka [JOK

27 oTpaxkeHus ceta. [locTpoeHue https://m.edsoo.ru/ff0cd4
M300paKCHHI B TNIOCKOM 3¢pKae e0
yrpenee orpuente. utmnorexs LIOK
28 1P TP ’ https://m.edsoo.ru/ff0cd7
[IpenenbHBINA YIOa MOTHOTO f6
BHYTPECHHETO OTPAKCHUS -
Bubnmoreka IIOK
29 JlaGopatopuas padora «H3smepenne https://m.edsoo.ru/ff0cd6
MOKA3aTeNs MPEJIOMIICHHUS CTEKIIa» 7a
Jlumssl. [loctpoenne n3o0pakeHmi Bbubmmorexa [IOK
30 B nmuH3e. DopMysTa TOHKOMH JTMH3HL. https://m.edsoo.ru/ffOcdd
YBenudueHne TUH3BI le
JlabopaTopHnas paboTa
31 «HccmenoBanme CBOMCTB
n300paKCHUN B TMH3AX)»
Jucnepcus ceera. CIIOKHBINA COCTaB
32 6eroro ceera. L[get. JlTaboparopHas
pabora «Habnronenue qucnepcun
CBETa»
bubanoreka [JOK
33 Hurepgepenuis ceeta. HHQ’?aKHM https://m.edsoo.ru/ffOced
cBeta. JludpakimoHHas perérka 29
[TorepeyHOCTh CBETOBBIX BOJIH bubmmorexa LOK
34 p ’ https://m.edsoo.ru/ff0cf0
Tlonsipuzanus ceera 2
OnTryeckue IpuOOPHI H yCTPOHCTBA
35 U YCJIOBHS UX O€30MacHOro
MPUMEHEHUS
I'panuner npuMeHIMOCTH Bubmiorexa LJOK
36 IIACCHHACCROM MEXATHIH, https://m.edsoo.ru/ff0cf8
[MoctynaTs! crienuanTsHONU TEOPHU 62
OTHOCHUTEIILHOCTH ==
OTHOCHUTEIHLHOCTh Bubnnoreka IJOK
37 OJTHOBPEMEHHOCTHU. 3aMe/IJIeHUe https://m.edsoo.ru/ffOcfa
BPEMEHH H COKpAIlleHNEe JUTHHBI 42
DHeprus u HMITJTbC Bubmorexa LJOK
38 peNATUBUCTCKOM yacTUIbl. CBS3b https://m.edsoo.ru/ffockc
MAaccChl ¢ YHEPrHel U UMITYJILCOM. 68 — :
DHeprus nokos -
KonTtponsnas pabora «OnTuka. Bubmmorexa IIOK
39 OCHOBBI CHICIIHATBHOM TEOPHH https://m.edsoo.ru/ffOcf6
OTHOCHTEIIEHOCTHY fo
Bbutnuoreka IIOK
40 Poronbi. Popumysa [laria. https://m.edsoo.ru/ffOcfe
DHeprus ¥ UMIyJasc GoToHA 16
OTKpBITHE U HCCIIEIOBAaHNUE Bbubmmorexa IIOK
41 tdoroadderra. Ombrrer A. T'. https://m.edsoo.ru/ffOcff
CroneroBa c4
3akonbl poTodddekra. YpaBHEHUE bubnmoreka [JOK
42 Dinamreiina 11 porodddekra. https://m.edsoo.ru/ff0d01
«Kpacnas rpanumia» potoaddexra Se
43 Hasnenue cera. OnbiTe I1. H. Bubmmoreka [IOK

JlebeneBa. XuMuueckoe AelCTBUE

https://m.edsoo.ru/ff0d04



https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBCTa

TexHu4yeckue ycTponucTBa U
MPaKTU4ECKOe MIPUMEHEHHUE!

44
(hoToanemMeHT, POTOAATUHK,
COJTHEYHasl OaTapesi, CBETOAUO
Pemenne 3amaq mo Teme «DIEMEHTHI bubmorexa [IOK
45 N https://m.edsoo.ru/ff0d03
KBAaHTOBOH OITHKI» 02
Mogens atoma Tomcona. OmBITE Bubnmoreka IIOK
46 Pesepdopna mo paccesHuio o- https://m.edsoo.ru/ff0d09
yactul. [ImanerapHas Moienp aToMa la
Bubnmoreka IIOK
47 Iocrynarsr bopa https://m.edsoo.ru/ff0d0a
fa
W3znyuenue u noromeHne GOTOHOB Butmorexa LIOK
48 FIPH TIEPEXOIIC ATOMA € OAHOTO https://m.edsoo.ru/ff0d0a
YPOBHSI SHEPTHH Ha Apyroi. Buabl fa
CIICKTPOB -
BOHHO%LIe CcBOMCTBA yacTull. BoiHBI BuGmiorexa [IOK
49 e bpoiina. Koprycky tpHo- https://m.edsoo.ru/ff0d0c
BOJIHOBO#1 nyanu3m. CIOHTAaHHOE U a8
BEIHY)KJICHHOE U3TYICHUE =
OTKpBITHE PATUOAKTUBHOCTH.
OmeLI Peslieplclbopﬂa 1o bubmorexa LIOK
50 https://m.edsoo.ru/ff0dOf
OTPEICIICHUIO COCTaBa a2
PaInoOaKTUBHOTO U3ITYYCHHUS -
CaoiictBa anbda-, 6eta-, raMmma-
51 n3nydeHus. Bnusnue
PaanoOaKTUBHOCTH HaA KUBBLIC
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.
I/IsoEonm. AJI;L(ba—pacnan.Tp bubamorexa LHOK
52 N . https://m.edsoo.ru/ffod11
ONeKTPOHHBINA U MO3UTPOHHBIN OeTa- 62
pacnan. 'aMma-uznyuenue -
OHeprust CBA3M HYKJIOHOB B JIpe.
SAnepHble peakuuu. SnepHslid bubmmorexa IIOK
53 peaktop. ITpoGieMbl, IEPCIIEKTUBBI, https://m.edsoo.ru/ff0d13
9KOJIOTUYECKHE aCTIEKThI sIJICPHOI 56
SHEPIeTHKU
DnemMeHTapHbIe YacTHIbl. OTKPHITHE
MO3UTpOHA. MeTOo Ibl HAOMIOICHUS U
perucTpanyy 31eMEeHTapHbIX Bubmmorexa IIOK
54 gacturl. Kpyribiii cro https://m.edsoo.ru/ff0dOe
«DyH/1aMEHTaIbHbIE 38
B3aumojeiicTeus. EquHcTBO
(hu3MUecKoil KapTHHBI MUPay»
3TaHI)I pa3BUTHA aCTPOHOMMUMU.
TIpuxnanHoe 1 MUPOBO33PEHUYECKOE
55 3HaYeHUE acTpoHOMUU. Buj
3Bé3HOTrO HeOa. Co3Be3nus, IpKue
3BE3JIBI, TUNIAHETHI, UX BUAUMOC
nemkenue. CoJIHEYHas CHCTeMa
56 Comane. CostHedHas! aKTHBHOCTb.
Wcrounnk sneprun ColtHIA U 3BE3]T
57 3BE3/1bI, KX OCHOBHEIE

XapaKTePUCTUKHU. 3BE3IBI TIIaBHOM



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

MOCJIEeI0BATENILHOCTH. BHYTpeHHEE
cTpoenue 38E31. COBpEMEHHEBIC
MPEJICTABICHHUS O MIPOUCXOKICHUH U
sBosrori CoTHIA M 3BE3.T

58

Mneunstii [Tyts — Hama
["anakTtuka. [lonoxxeHue u IBUKEHUE
Connna B [Manaktuke. ["anakTuky.
UEpHble AbIPBI B SApPaxX FalaKTUK

59

60

61

Bceenennas. Pa3beranne rajgakTuk.
Teopus bonbuioro B3priBa.
PenuxroBoe uznyuenue.
MeTraranakTuka

Heperennsie npo6iaeMsl
ACTPOHOMHH

KontponpHas pabora «1eMeHTHI
ACTPOHOMHMH U acTPOPU3UKU»

62

O6006maromuii ypox. Ponb ¢pusukn
1 aCTPOHOMHUH B YKOHOMHYECKOH,
TEXHOJIOTHICCKOM, COITUATLHOU 1
STHYECKOU chepax AeITeTbHOCTH
YeJ0BeKa

63

O6o06maromuii ypok. Poib u Mmecto
(hM3UKH ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTHHE
MHpa

64

O6o06maromuii ypox. Pomnb
(usmueckoii Teopuu B
(hopMHpOBaHUH MPECTABICHUIT O
(usrueckoil kKapTUHE MHUpPa

65

O6o6maronuii ypok. Mecto
(bU3HYECKOI KapTHHBI MHUpPA B
o01IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
NpeJCTaBICHUH O MPUPOJe

66

PesepBnblil ypok. MarautHoe nose.
OneKTpOMarHuTHass HHAYKIHS

67

68

PesepHblit ypok. Ontruka. OCHOBBI
CIIELIUAJIBHOM TEOpUH
OTHOCUTEIIFHOCTH

Pesepnsrii ypok. KBanrosas ¢usuka.
OneMeHTH aCTPOHOMHUH H
acTpou3ukn

OBIIEE KOJIMYECTBO YACOB I1O
[MPOIr'PAMME

68

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0d17
84



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosue b.b., Corckuit H.H.; mox penakiueit
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «lIpocBemenuey

» Gusuka, 11 knace/ Mskumes I'.JI., byxosuer b.b., Yapyrua B.M.; nox pegakuueit
[TapdentreBoit H.A. AknronepHoe obmmectBo «M3natensctBo «lIpocBemenuey

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Co6opHuk 3anay no ¢usuke. [Tocodue npeanasznaveno s yqamuxcs 10—11 kmaccos.
Ocuonoii aBTop [lapdentreBa Hartanus AnnpeeBna

Astopsl [TappentreBa H. A. I'og usnanus 2023

Jluaus YMK, cepust ®uzuka. "Knaccuueckuit kype". Msxues ['.41. u ap. (10-11) (ba3osblit
/YTmy0IIeHHBIN)

@usnka. CaMocTOSITEIbHBIE U KOHTPOJIbHBIE padoThl. 11 Kimace

JInuaus YMK: ®@usuka. "Knaccuueckuii kypce". Msixkumes I'.5. u np. (10-11) (ba3osblit

/Y TiyOneHHbli)

Cepus: Knaccuueckuit kypc

Asrop: Eptotkun E.C., Eprotkuna C.I.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://class-fizika.ru/
https://resh.edu.ru/

https://m.edsoo.ru/ff0c32e2






