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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMM M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TmpeacTtaBieHHBIXx B DPI'OC COO, a Takke ¢ yd€ToM
dbenepanbHOl pabodeil MporpaMMbl BOCTIMTAaHUS M KOHIICTIIIMM TPENOAaBaHUsA y4eOHOTO
npeamera «®usuka» B oOpaszoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mnporpaMMbl Mo (hU3MKE HaMpaBlIeHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarontuxcs 10—11 kiaccoB npu o0ydeHun ux (GuU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMEeTHBIM
pe3ynbTrataM OOydeHHs, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTH pPEaTu3allii MEXIPEIMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAyYHBIMH YyYe€OHBIMU TMpeaMeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOCHHMS Kypca (U3UKU: JUYHOCTHBIC, METalpeIMEeTHbIe, NpeAMeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IUIAHUpPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTAThI M0 TO1aM O0YUYCHHUS;

e copepxaHue yueOHoro npeamera «Pusnkay mo rojgaM oOyueHusl.

®dusnka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
IkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHUeH, Ouosoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHWW ONpeAessieT XapakTep M Pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydJaronuxcs, B popMupoBaHue yMeHUH
NPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY kypca Gpu3uKH A YPOBHS CpEAHETO 00IIero 00pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOM (hU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBHM C HEll MaTepuan Kypca Gpu3suku o0beTUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEICTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzaysi IpeanosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHImana GU3NIeCKol HayKU, OCMBICIICHUE CBS3HM Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPoOieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTHYECKHUX MPUIIOKEHUH U3YYEeHHBIX TEOPUIl U 3aKOHOB.

Hoesa skxonocuzayuu peamusyeTcs IMOCPEICTBOM BBEJIEHUS D3JEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs Mpo0IeM panroHaIbHOTO IPHUPOOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMHUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmueckoit Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U IIPOIIECCOB).

CucTeMHO-IIeSITeNbHOCTHBIN NOAX0/ B Kypce (DU3MKN pean3yeTcs Mpexk/e BCero 3a CHET
OpraHM3alUy 3KCIEPUMEHTAIBHON NesATeIbHOCTH o0ydatomuxcs. Jins 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX MPaKTHYECKUX paboT. Brlienenune B yka3aHHOM IepedHe JabopaToOpHBIX padorT,
NPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH O0pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHUS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIEIOBAaHHUS 3aBHCHUMOCTEH (U3NYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HPEI0KEHHBIX THIIOTES.

Bonbuioe BHUMaHKE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIsL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3a/ad IPUOPHUTETOM
SBIIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel J>KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallMH HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmMu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro Tmporecca 0a30BbI ypOBEHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBUSIX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB eCTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE TS BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY MEPEUUCICHHBIX B MPOrpaMMe 110
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH [AJs MCCIEJOBAHUS HU3y4aeMbIX SIBICHUHM U IIPOLIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPHUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHYECKUX MPaKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKMX KOMIUIEKTOB M OOECIeunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBaHMUS JIOJKHBI OBITH
IOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IU(POBBIX JTa00PAaTOPHIA.

OCHOBHBIMU TIEISIMU W3y4ueHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

e (opMupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYaIOUIMXCA K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEACTaBICHWH O HAaydYHOM METOAE IMO3HaHUS H (opmMHupoBaHHE
MCCIIEIOBATEIHCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCTIOIb30BAHNEM (PU3UUECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHuE NPEICTABICHUNA O POIU (PU3UKHU IS PA3BUTUSA IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHH.

JocTiwkeHnne 3TUX Lenel oOecreynBaeTcsi pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce

n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e TIPHOOpETEHHE CHUCTEMBI 3HAHUK 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIOYAsk MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(U3UKY U IEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl TNPUMEHSITh TEOPETHYECKHE 3HAHUA i1 OOBSICHEHUS
busznyecKkux SBJICHUM B TpUPOJE U JUId TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUs pa3IMyYHBIX 3a7ad C SIBHO 3aJaHHOW (PHU3MUECKOU
MOJIeblO, 3allady, MOJpPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHHe (PU3NYECKOM
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSAM 3a]1auH;

e TOHMMaHHE (PU3MYECKUX OCHOB U IMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HAa OKPYXKAIOIYIO CPENY;

e OBJQJICHHE METOAAMH CaMOCTOSITEIILHOTO TUIAHWPOBAHUSA U MPOBEACHUS (U3UYECKUX
JKCIIEPUMEHTOB,  aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpeleICHUS
JOCTOBEPHOCTH IOJYYEHHOTO Pe3yJIbTara;

e CO3JaHME YCIOBHUH I Pa3BUTHUS YMEHUU IPOCKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKON
JEeSITeIbHOCTH.

Ha wusydyenue ¢usuku (6a30BBI YpOBEHB) Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHUs
otBoautcs 134 vaca: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kitacce — 66 yacoB (2 yaca
B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Hpu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JEJaeT BBHIOOP MpOBeAEHHUS J1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpyxkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenvupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3HYECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUS.
Ponp m mecto Qu3uku B (OPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHazorosble 1 IU(PPOBBIE U3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. MexaHuka



Tema 1. Kunemamuka

Mexanuueckoe aABM)KeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAuHaT. ClloKEeHUE MepeMEenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJHMHEHHOE IBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBobogHOe majieHne. Y CKoOpeHrue CBOOOTHOTO MaCHUSI.

KpuBonuneiiHoe nBuxkeHue. JIBU)KEHHE MaTepHaJIbHOM TOYKM 10 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTENbHOE YCKOPEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[Tpeobpa3zoBanre ABMKEHU C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUs.

HampaBnenue CkopocTH Mpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS  MEXAY — OYTSIMH,  NPONHJAEHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKHM BpPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anumies. [lepssiii 3akoH Hprorona. HEepranbHbie CHCTEMBI
OTCU€Ta.

Macca tenma. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [171 MaTepUaIbHBIX TOYEK.

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

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

Tpenune. Buapl Tpenust (1okosi, cKoibkeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHUs U cuia TpeHus nokos. Koagdunuent tpenus. Cuia conpoTUBIEHUS
IIPU JIBUKEHUM TeJa B KUAKOCTH WM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPOTO TENA.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE IPUMEHEHUE: NOMUIMITHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBrieHue nHepLUMH.
CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.



Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U AJCHUH.

CpaBHeHHE CUII TPEHUS TTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

NMmynbe MaTepuaibHON TOUKH (Tela), CHCTEMbl MaTEPUATbHBIX TOUYEeK. IMITyIIbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIHOCTE CHJIBL.

Kunerndeckast 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETUYECKON
SHEPIHUH.

[orenmaneHas sueprus. [loreHnmansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[ToreHuuanbHas 3HEPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrne yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro ynuapa C TMOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHUIBI C W3MEHEHHEM MEXaHWYECKOW JHEpruu Tella Ha
MpUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBaHHUE.
bpoynoBckoe nBmwxkenue. Quddys3msa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BelecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEllECTBA Ha OCHOBE 3TUX Moaeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrossuHast ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeJHeld KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dactul ra3a. lllkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
u30x0pa, n3obdapa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BemecTBa, Qororpaduud  MOJEKYI
OPraHUYECKUX COCIUHECHUM.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHS.

Mogens onbita IITepna.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Monenb, WUTIOCTpUpYIOLIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, WJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UCAIHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OnpeneneHnne Macchl BO3/yXa B KIIACCHOW KOMHATE€ HAa OCHOBE HU3MEpEeHHH 00BhEMa
KOMHATBI, 1aBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOI' 0 Ta3a.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpEeHHsS 3HEprus TEPMOJAMHAMUYECKOM CHUCTEMBI U
crocoOb! e€ n3MeHenus. KonnuectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
u7eanbHOro raza. Buasl Teronepenaun: TeMIONpPOBOAHOCTh, KOHBEKILUS, U3TydeHHe. Y AefbHas
TEII0EMKOCTH BelecTBa. KoauyecTBO TEMIOTHI MPU TEIIoNepeaaye.

[lonartue 06 anmabatHOM mpouecce. I[lepBblit 3akoH TepMmoauHamuku. IlpumeHenue
MEePBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoObpaTuMOCTh IPOIIECCOB B MMPUPO/IC.

Tennobie MamuHbL. [IpuHIMIBL 1eHCTBUS TEMTOBBIX MaiuH. [IpeoOpazoBanus sHEPTUU B
TEIUIOBBIX MamuHax. KoadduimeHnT mone3Horo neicTBus teraoBod mamuHbl. [ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue ycCTpoiicTBa M MPaKTUUYECKOE TMPUMEHEHHUE: [BUTATelb BHYTPEHHEIrO
Cropanusi, OBITOBOI XOJIOIUIBHUK, KOHIUITUOHEDP.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEHCTBHEM CXKAaTOrO BO3JyXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIUSA).

N3menenne BHyTpeHHEH dHEpTUH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.

OnpIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, BUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue wu  kuneHue. AOCOMOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TeIioTa mapooopa3oBaHusl.
3aBUCUMOCTH TEMIIEpPATyphl KUTICHUSI OT JaBJICHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TerutoTa raBneHus. CyOonumanmsi.



YpaBHeHHE TEIUIOBOTO OalaHca.

TexHudyeckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U TMCUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpauys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMHuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKuil 3apsn. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

B3aumoneiicteue 3apsigoB.  3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh a3nekTpuueckoro noss. [lpuHuun cynepno3unuun
NIEKTPUYECKUX MOJIeH. JINHUKM HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKYM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTprudeckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonpeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHu4eckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3IJIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T0JI€ 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM IUIACTHH,
pacCTOSTHUSA MEXKIY HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYHIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKHU TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMELIAHHOE COEIMHEHHE POBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCT 3IEKTPUIECKOTO TOKA.



DIEKTPOABMKYILAsA CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA. 3akOH Oma Ju1s
MOJTHOM (3aMKHYTOH) 3sieKTprueckoi nenu. KopoTkoe 3amMbIKaHUeE.

DNEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacIjiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIcCcOoLaNus. JIEKTPOIU3.

DneKTpuuecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKH TOKa, DJEKTPOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBI TUOJM, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKa U HapsHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMmenraHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipssmoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TrajdbBaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHre  2IeKTpOABMKYIIEH CHJIBI  HMCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30Boro ypoBHs B 10 Kiacce OCYHMIECTBISAECTCS C Y4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKIuUs, mnapaboina,
runep6osa, ux rpaduku 1 CBOWCTBA, TPUTOHOMETpUUECKHE (PYHKIIUN: CUHYC, KOCUHYC, TAaHT€HC,
KOTQHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX NPOEKIMH Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: Mexannueckoe IBMKEHUE B )KHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIAayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAS TUCCOLIMALINS, TAJIbBAHUKA.

T'eoepagpus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeobpa3oBaHUe IBMKCHUM C MCIIOIB30BAaHMEM MEXaHU3MOB, YUET TPEHHS B
TEeXHHUKE, TOIIIMITHUKY, HCIONH30BAHNE 3aKOHA COXPAHCHUS HMITYJIbca B TEXHUKE (pakerta,
BOJOMET W JpYyrue), [BUTATEeNIb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, OBITOBOU
XOJIOIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaliOB, B TOM YHUCIIE
HAaHOMATEpUalOB, M  HAHOTEXHOJIOTMH,  HJIEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHUHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

ITocTossHAbIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHAyKuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1ojie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIUMKA MarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SlBieHne HIEKTPOMArHUTHOM WHAYKUMUH. [lOTOK BekTOpa MarHUTHOW MHAYKIUH.
DIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJA WHIAYKIUMU B TMPOBOJHHKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DIEKTPOABMIKYIIASI CUJIa CAMOUHIYKIIUH.

OHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMY MarHUTHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictere cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME ANEKTPOMArHUTHOW UHAYKIWH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.



SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

I/I3yquHe MArduuTHOI'O I10JIs KaTYI_HKI/I C TOKOM.

HccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue sIBJICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUA

KonebGarenbnast cucrtema. CBOOOgHBIE MeXaHWYECKHWe KoyeOaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, wacrora, ammmryga W ¢asza Kojiebanwit. [Ipy>KUHHBIH MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGartenbubiii kKoHTYp. (CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJ€OaHUS B HA€aIbHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTEIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYX IeHHbIE MeXxaHMYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennsiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. I[lpomsBoacTBo, mepemaada W MOTPEOICHUE BICKTPUUCCKON IHEPTHUHU.
OKOJIOTMYECKUE PHUCKH TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHUsA
AJIEKTPO3HEPTUU B IOBCETHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHOW cUCTeMBI (TIPYXKUHHBIN WIIM MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux KojieOaHuu.

HccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc npu mocienoBaTenbHOM COSAMHEHMH PE3UCTOpA, KAaTYHIIKW MHAYKTHBHOCTH M
KOHJIEHCATOopA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KoJieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B LENUM M3 IOCIEA0BAaTENIbHO COECOUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexanuueckne BOJHBI, yclioBuUs pacnpoctpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHHUs
U JiuHa BonHbl. [lomepeuHble M TMpoOJOJbHbIE BOJMHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3Jy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XXeHHe, IMpelioMIIeHue, mnoispuzanus, audpaxkuus, uHrepdpepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMITBI paInOCBA3M U TeNIEBUACHMS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmioienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHIuu u UG paKiini MeXaHHIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsimonrHelHOE pacipoCTpaHEHUE CBETA B OTHOPOAHOM cpere.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHBI OTpakeHHs cBera. [locTpoeHue HM300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTpaKECHHUSI.

Hucniepcus cBera. CoxxHbIH cocTaB 6eoro csera. LBer.

ColOuparonue W paccewBarIIMe JIUH3bL. ToHKas nuH3a. DOKyCHOE paccTosHHUE |
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONINX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensr TpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass omnrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLIINOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBue HAOMIOJACHUSA TJIABHBIX
MaKCHMYMOB IIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpoicTBa M TNPAKTHYECKOE INMPHUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIMOHHAS
pemETKa, TOISIPOU/I.

Jlemoncmpayuu



[IpsMonMHEHOE pAacHIpOCTpaHEHUE, OTPAKCHWE M MperomieHue cBeta. OnTUyYecKue
npuOOpHI.

[TonHoe BHyTpeHHee oTpakeHrue. Moneinb cBeTOBOJA.

HccnenoBanune CBOMCTB M300paKEHHM B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHum cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbIO AUPPAKIIHOHHON PEIIETKH.

Habmronenue nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
['paHuibl NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEeOpuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, [MPUHIIHUII
OTHOCHUTEJILHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPALLEHNE JUITHHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs TOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢dorona.

OtkpeiTne u ucciegoBanue ¢orodpdekra. Ombitel A. I. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTPOHCTBA W TNPAKTHUYECKOE HpPUMEHEHHE: (OTOITEMEHT, (OTONATUHK,
COJIHEeYHast OaTtapest, CBETOIHO.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETO (oTo3ddexra.

Cseroauo.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuul. [lmanerapHas
mozens atoMa. Iloctymnarsl bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXO]e aroma ¢
OJHOTO YpOBHS HSHEpruM Ha Jpyrod. Bupasl cnektpoB. CHekTp ypOBHEH H3HEPrHM aroma
BOZOPOJA.

Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.



TexHuueckrne YCTpPOMCTBA M TPAKTUYECKOE TMPHUMEHEHHE: CIEeKTpaJbHBIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabmioneHue nuHeHuaThIX CIEKTPOB H3ITyUSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBHI, JIOKa3bIBAIOIINE CII0)KHOCTh CTpPOEHMS  sapa. OTtkpbiTHE
paanoaktuBHOCTH. OTBITEL Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eitzenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN Oeta-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacraja.

DHeprust CBA3HM HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W TMEPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/1bI HAONIOACHUS U PETUCTPAIIUU dJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO pr3nueckoit KapTUHBI MUpA.

TexHuueckne yCcTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa BuibcoHa,
SIEPHBINA PeakTop, aToMHast bomMoa.

Llemoncmpayuu

Cu€TunK MOHU3UPYIOIUX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Ji1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Oranbl  pa3BUTHS  acTpoHOMMM. lIpukiagHoe M MHMPOBO33PEHYECKOE 3HA4YEHUE
aCTPOHOMMHU.

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

CosHeyHast cucTeMa.

Connine. ConHeuHas akTUBHOCTh. Mcrounwmk sHeprun ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. JlmarpamMma «CHEKTPAJbHBIA KIACC — CBETUMOCTHY». 3BE3MBI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» IS 3BE3J TIJ1aBHOM
nocyeIoBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJtonnK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Muineunsbiii [1yte — Hamia ['anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE ABIPHI B SAPax TaAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.



Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmioneHust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u sipKue 3BE3/IbI.

Ha6mronenus B Teneckon JIyHsl, raner, Mnewroro [yrtu.

Oo6o0maromnee noBTOpeHue

Pone ¢u3uku u acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIBHOW U
ITHYECKON cdepax [AeATelNbHOCTH YelIOBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAayuyHOW KapTHHE MHpa, pojb (U3UUECKOH Teopun B (GopMuUpOBaHUH
npecTaBiIeHui 0 pru3nyecKol KapTuHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUM O IPUPOE.

MexnpeaMeTHbIe CBA3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce ocymiecTBiseTCs € y4&€ToM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHWE, HAy4yHbI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIIHA,
NPU3HAKK IOJ00MS TPEYTOJIbHUKOB, ONpeAeTICHNE TUIOMAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

Buonozus: snextpuueckue SBICHUS B KUBOM MpHpOJE, KojiebaTeabHbIe BHKEHUS B
JKUBOW TNPUPOJE, ONTHYECKHUE SIBJICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvalliyd HA >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKY, CIIEKTPAIbHbIN aHaIH3.

l'eocpaghus: MarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonozus: MTUHUM DJIEKTPOIIEpEnay, TE€HEPATOP INEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs Tie4b, pajap, pPaauonpuEéMHUK, TeJIEBU30p, aHTeHHa, TeiedoH, CBUY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebOHOro mpeamera «@Pusmka» Ha ypoBHE CpeaHEero oouiero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JIOMDKHO  00ECHEeUUTh  JOCTIDKEHHE  CIEAYIOIIMX  JMYHOCTHBIX,
METapeIMETHBIX U PEMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS yueOHOro mpeamera «DPH3MKa» TOJHKHBI OTpa)xarb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHCHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,



pacuIMpeHne KM3HEHHOIO OIbITa M OMNbITAa JAEATEIbHOCTH B IPOLECCE pean3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN N€ATEILHOCTH, B TOM YKCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 0OIIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMAaHHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO NIEATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATEIHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHICKHUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETHUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIEeCcKOil HayKe;

5) TpyaoBOro BocnuTaHMs:

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW IEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYLICCTBICHUE NCUCTBUI B OKPYKAIOIIEH CpeAe Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHe ONbITa JACSITEIBHOCTH JKOJIOTMYECKOM HAINpaBIECHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (pU3UKeE;

7) HEHHOCTH HAYYHOT0 O3HAHHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEA0BATENbCKYIO ACSITEIHbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS



Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LEeNU NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHUS B paCCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTEepPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OILICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHe AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMUA TMOHSITUSIMH W MeToAamu (pu3uvecKkon
HAYKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKOM U MPOEKTHON AEATEeIbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHUs 3a7a4
(bU3UYECKOTO COAepKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHUJIAMHU JIEATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHMI0O M MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpU
CO3JIJaHWHU Y4EOHBIX MMPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3MpPOBATh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHNUS;

AQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATEIBHOW JEATEIHHOCTH, B
TOM YUCIIE IPU U3yYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMyCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TOTy4YeHHUS WH(OpManuu (GU3NYECKOTO CONEPKAHUsSI M3 HCTOUYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh TIOUCK, aHalu3, CHUCTEMaTH3alui0 |
MHTEPIIPETALNIO UHPOPMALIMK PAa3IMYHbIX BUJIOB U (hOPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CpEICTBAa HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHMU3AIlMOHHBIX 3a7ad C COOJOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPNKAHWMS B paslIu4HBIX QopMmarax ¢ y4EToM
Ha3Ha4YeHWs WHQPOPMAIMM W 1EJICBOM  ayJWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
MPEJICTaBICHUS U BU3YyaTH3aIiH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3UKH U BO BHE-YPOUHOM NesTEIHLHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIUH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEHN KaKJOr0 4JIeHA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPJAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUHM, pPACHPENEISITh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh KaYECTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYIIECTBJIATh [O3HABATEIbHYIO AEATENbHOCTh B 00JacTH (PU3MKH U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAueCTBEHHBIX 3ajady, IIaH
BBITIOJIHEHUSI TMPAKTHUYECKOH paboThl € y4&€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;
JienaTh OCO3HAaHHBINA BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (OPMHPOBAHUIO U TPOSIBICHUIO 3SPYAMLUMU B o0sacTH (puU3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:
J1aBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENSIM;
BJIJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pe(UIEKCUN TSl OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.
B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro obmero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS AMOIIMOHAIbHBIN
UHTEJUIEKT, PEANOJIaraloi ¢(popMUpOBaHHOCTD:



CaMOCO3HAaHUsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBLHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpETyJIUPOBaHMUS, BKITIOYAIOIIETO CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K HSMOIMOHATBHBIM
U3MEHEHHSIM U TPOSBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHKCHHIO LEMH M YCIEXYy,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOKHOCTEI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSIHUE IPYTHUX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMANILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTHMHU
JTIOJIBMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(INKTHL

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy o0yuenus B 10 kjacce mpeaIMeTHBIE PE3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JNEMOHCTPHPOBATh Ha TMPUMEpax poyib U MecTO (GHU3MKu B (HOPMHPOBAHUHM COBPEMEHHOM
Hay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHU, B MPAKTUYECKOU
NEeATeILHOCTH JIIOAEH;

YVUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYCHHBIX (PU3NUYECKUX MOJIENCH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJAEIH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AJIEKTPUUYECKUI 3aps]l MpU pelIeHUun
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHHUsS BEIIECTBA W BJICKTPOJMHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHs, B3auMmonencTeue Ten, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeNn MpH HarpeBaHUuU
(oXJ1aXx/IeHNUHN ), TETJIOBOE PAaBHOBECHUE, UCMIAPEHHE, KOHICHCAIUS, IABJICHUE, KPUCTAITU3AIHS,
KHUIIEHUE, BIAXKHOCTb BO3/yXa, MOBBIIIEHUE JABJICHUS raza MpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30IpoLeccax, AJIEKTpU3alus Tel,
B3aMMO/ICHCTBUE 3aPs/I0B;

OIHCHIBATh MEXAHMUYECKOE JBIKCHUE, UCIONB3Ys (DU3MYECKHe BEIWYMHBI: KOOPIWHATA,
NnyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHiIa, UMIYJIbC Tela, KMHeTHYecKas
SHEprus, MOTEHLUaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYECKas MOIIHOCTb, MpH
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICI HCHOJB3YEMBIX BEJIWYHH, UX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NYESCKYIO BETUYHHY
C IPYTUMU BEIMYUHAMU;

ONKCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOICTBA TeN W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBIIEHUWE Tas3a, TemIepaTypa, CpeAHssi KHHETHYecKas JHeprus
XA0THUYECKOTO JBUKEHUS MOJIEKYJ, CpPEAHEKBAaJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(Q(HUIMEHT MOJe3HOro NEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUM MPABUILHO TPAKTOBATh PUINYECKUIN CMBICIT HCIOIb3YEMbIX BEIUYHUH,
uX O00O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (HU3HUECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;



ONMCHIBATh M3YYCHHBIC DJIEKTPUYECKHE CBOWMCTBA BEINECTBA M JJIEKTPUYECCKUE SBIICHUS
(porecchl), UCTONb3Ys (U3NUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HapsOKEHHOCTh  I10JIS, IIOTEHLHAN, pa3HOCTh ITOTCHUUAIOB;, IPU ONMCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYE€HUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
IPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCA, IPUHIUI CYNEPIIO3UIIANA CUJI, TIPUHLUIT
PaBHONPAaBHs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM SHEPIMU TEIUIOBOIO JBUYKEHUS
MOJIEKYJ C aOCOJIOTHOHM TeMIiepaTypoi, MepBbIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHCHHS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh ycIoBUs UX OE30MIaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCMOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX H3MEpPEHHUH, IMpU 3TOM  (OpPMYIMPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILLECTBIIAATh MpPSIMBIE U KOCBEHHBIE H3MEpPEHHsS (QU3NYECKUX BEIMYHMH, NPU ITOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbI OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3HMUECKUMH BEIUYMHAMH C HCIOJb30BaHHEM
OpSAMBIX HW3MEPEHUH, MpH 3TOM KOHCTPYHUPOBaThb YCTaHOBKY, (PUKCHpPOBATH pPE3YJIbTaThl
HOJyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TaOIMIl U rpadUKOB, A€IaTh BBHIBOJBI
10 pe3yabTaTaM UCCIICAOBAHU;

cobmoaTh MpaBuia 0€30MacHOro TpyAa NpU TPOBEIEHHHM HCCIECAOBAaHUI B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI0BAHHUS;

pemiaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (HU3UYECKOM MOJENbI0, HCHOIb3Ys
¢u3nueckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMUYMHBI M (OPMYJbI, HEOOXOAMMBIE Uil €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyYE€HHOI'O 3HAU€HUs (PU3MUECKON BETMUNHBI;

pelaTh KadyeCTBEHHBIC 3a/ayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJIeHHii ¢ ONOpo Ha W3YYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCNONb30BaTh MpPH pPELIEHMH Y4eOHBIX 3aJad COBPEMEHHbIE HMH()OPMaIMOHHBIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH()OPMALMU, MOJYYEHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBATH MOJIy4aeMyl0 HHPOPMALIHUIO;

IPUBOAUTH MPUMEPBI BKJIAJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];

UCTIOJIb30BaTh TEOPETHUECKUE 3HAaHHUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HHM IS
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHMsI 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAOLIEH cpene;

paboTaTh B IpyIIe ¢ BHITOJHEHUEM PA3JINYHbBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PAbOTy
TPYNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJJAHUPOBATh JCATEIbHOCTh B



HECTAHAAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JIOTO0 W3 YYaCTHUKOB IpYIIIHI B
pelieHre paccMaTpuBaeMoi POOIEMBI.

K xonmy oOydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

JEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (U3NKU B (POPMUPOBAHUM COBPEMEHHOMU
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YUUTBIBATh TPAHMULBl IPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEJIeH: TOYECUHBIH
IEKTPUYECKUI 3apsl, Jy4 CBeTa, TOYEYHBI MCTOYHMK CBETa, sJIEpHas MOJENIb aroma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO si/ipa MpH peleHNH (U3NIECKUX 3a/1aY;

pacnio3HaBaTh (hpu3nyeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
NIEKTPOJMHAMUKN U KBAHTOBOW (DU3MKH: JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaomiieHue, HHTepdepeHuus, Audpaknuus M NOJApU3aLUsA CBETa, JUCIEPCUs CBETa,
dotoanexkrpuuecknii 3pdext (PpororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToma BOJI0pOJia, ECTECTBEHHAsl U UCKYCCTBEHHAsI paIMOAKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOWMCTBA BEIIECTBA (JIEKTPUYECKHE, MarHUTHBIE, ONTHYECKHE,
EKTPUUECKYIO IMPOBOJUMOCTb PA3JINYHBIX CPEll) U IIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTONB3ysl (U3NYECKHE BEJIMYMHBL: AJIEKTPUUECKUH 3apsa, cuja TOKa, 3JIEKTPHUUECKOe
HaPsDKEHUE, JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuina JlopeHua, WHIYKTHBHOCTD
KaTyIIKH, SHEPrHsl IEKTPUYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KojeOaHHH B
K0JIeOaTeNbHOM KOHTYpE, 3apsil U CHJa TOKa B IPOIECCE FAPMOHUYECKHUX IEKTPOMArHUTHBIX
KosiebaHul, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bIL, MPH ONUCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS M CIUHHIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTHMHU BEIMYMHAMY;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBJICHUS U MPOLECCHI, HUCHONb3Yys (QU3NUECKUe
BEJIMYMHBL: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrUs H
UMIynbc (OTOHA, TMEPUOJ TMOoJIypacmaga, SHEprus CBA3M aTOMHBIX Sep, MPH OMHUCAHUH
NPaBUIbHO TPAKTOBaThb (U3MYECKUN CMBICT HCIOJNB3YEMbIX BEJIWYMH, UX OOO3HAYCHMS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (DPU3MUECKYIO BEIMUYMHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UUECKON BETMUMHBI;

aHaTM3UpPOBaTh (PU3MUYECKUE MPOLECCHl W SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapaluIeIbHOTO  COEIMHEHMS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHUS OHJIEKTPUYECKOrO 3apsjia, 3aKOH COXpPaHEHMs
MaccoBOI0 4MCia, MOCTynaTrel bopa, 3akOH paJMOaKTHBHOIO pacnaia, IpU 3TOM pas3iuyarb
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BBIPRKEHUE W YCIIOBHS (TpaHULBL,
001acTH) TPUMEHUMOCTH;

OINpeNieNATh HAIpaBICHWE BEKTOpa MHIYKIMHM MAarHUTHOTO IOJIS INPOBOJHHKA C TOKOM,
cuiiel AMriepa u cuiibl Jlopenna;

CTPOUTH M OIHCHIBATh N300pa’keHNe, CO3/1aBaeMOe TNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 10 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (OpMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIHPOBATH BBIBOBI;

OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE W3MEPEHHsS (GU3NYECKUX BEIMYMH, NPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIONb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIIMYMH C UCIOJIB30BAaHUEM NPSMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJTYYEHHOM 3aBUCHUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTb BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHMSI,

cobuoaTh INpaBuia O€30MaCHOro TpyAa MpU MPOBEIEHHM HCCIEAOBAaHUI B paMKax
y4eOHOTr0 OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOTo 000pyIOBAHHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI U MIPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BBIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMUYMHBI M (QOPMYJbI, HEOOXOAMMBIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;

pelarh KayecTBEHHBIE 3aJauyM: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHHUH ¢ ONOpOH Ha N3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS;

UCNONb30BaTh MpPH pPELIEHMH Y4eOHBIX 3aJad COBPEMEHHbIe HMH()OPMaIMOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOW HMH(OPMALMU, MOJYYEHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIUIO;

OOBSICHATh MPUHIUIBI IEHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IndaTh
yCIIOBUS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B IOBCETHEBHOMN YKU3HU;

NPUBOIUTH MPHUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HAayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJb30BaTh TEOPETHUECKUE 3HAHMA 1O (GU3UKE B IOBCEIHEBHOW KM3HM s
oOecrieyeHus O€30MaCHOCTH MPH 0OpaIeHUH ¢ TPUOOPaMH U TEXHUUECKUMHU YCTPOWCTBAMH, IS
COXPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTath B IpyIIe ¢ BHITOJHEHUEM PA3JINYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PAbOTY
IpyNIbl, palMOHAIBHO paclpeneisaTh OO0SI3aHHOCTM M IJJAHUPOBaTh  JEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)KAOI'O M3 YYAaCTHUKOB IpYIIIbI B
pelieHre paccMaTpuBaeMoOi POOIEeMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlunammia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa [HOK
' TEOpPHUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.rw/7f4 1bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®Da3oBbIC MEPEXOIBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
Bbubnuoreka [JOK
4.1 IICKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351€KTpUYECKUl TOK. TOKH B bubmmoreka [JOK
4.2 12 1
pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHOoe noje. IJIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ UHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHUE U DIEKTPOMArHUTHBIE 9 1 bubanorexa [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
2 MexaHnyeckue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c¢97¢
2.3 Ornrtuka 10 3 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

Hroro no pasneny

24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaIBLHOM TEOPUHU 4 ] bubmmoreka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
bubmnorexa [JOK
4.1 I
DJ1eMEHTHLI KBAHTOBOM OITUKH 6 hitps/m.cdsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpocrue aroma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Pazneua S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMEeHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 1 E::ggifgsiggﬁmmmc
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOPEHKE 4 }]?:::?;I;?:;sigrou/fﬂlwk
Hroro no pazneny 4
PezepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

®uznka. Mskumes .5, (10-11) (ba3oBerit ypoBeHb)

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Mudposas 6udbmmotexa [{OK

2. Enunas xomtekuus Ludpossix O6pazoBarenbHbIX Pecypcos.
3. Poccuiickasa DnexktponHas [komna



