PABOYASA ITPOT'PAMMA
y4eOHOro npeamera
«DPusuka. bazoBbid ypOBEHb)
s ooyvaromuxcs 10-11 kmaccos



INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YPOBHS Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH © TpeOOBaHUI K pe3yabTaraM OCBOCHHMS OCHOBHOMU
oOpasoBarenbHON TIporpammel, npeacTtaBieHHbIX B PI'OC COO, a Takxke ¢ yuérom denepaibHOM
paboueil mporpaMMbl BOCIUTAHUS W KOHIICTIMHU IpenojaBaHus yaeOHoro npeamera «®dusuka» B
oOpazoBarenbHbIX  opranmzanmsx  Poccuiickoit  ®exepanuu, pealu3yloUUX  OCHOBHbBIE
o0pa3zoBaTeNbHbIC POTPAMMBI.

Copep:xanuie mporpaMMsbl 1o (pU3MKe HampaBlieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyyaromuxcs 10—11 kmaccoB mpu o0ydeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IeATeIbHOCTHOTO noaxoAa. [IporpamMma no pusuke cooTBETCTBYET TpeOOBaAHUSAM
OI'OC COO K niIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIAMETHBIM M METalpeIMETHBbIM pe3yJbTaTaM
oOyueHus, a TaKKe€ YYUTHIBAET HEOOXOIUMOCTh peau3allid MEXIPEIMETHBIX CBS3€H (U3UKU C
€CTECTBEHHO-HAYUYHBIMU YUEOHBIMH IpeAMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE e/ U3Y4EHUS
Gbu3MKM HAa ypOBHE CpeAHEro odiiero oOpa3oBaHMs, IJIAHHUPYEMbIE PE3ylIbTaThl OCBOCHHS Kypca
(U3HUKY: TNYHOCTHBIC, METAMPEAMETHEIE, IPEMETHEIC (Ha 6a30BOM yPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® I[UIAHUpPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MPEIMETHBIEC PE3YNIbTAThI IO TOAaM O0yUYCHHUS;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KayecTBE Y4eOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMH 00 OKpYXalolleM MUDpE.
[xonpHBIN Kypc GU3MKU — CHCTEMOOOPA3YIOLIUH /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOIIECCOB U SIBICHHUM, M3y4aeMbIX XUMHEH,
ouonoruei, ¢puznueckoil reorpaduei u acrpoHomuei. Mcnonas3oBaHHEe U aKTUBHOE MPUMEHEHHE
(bu3NYecKUX 3HAHWI ONpeAessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
SHEPIreTUKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHUs HOBBIX MAaTEpPUAIOB C 3a/aHHBIMU
CBOWCTBaMH U Jpyrux. M3ydeHue Gpu3uKu BHOCUT OCHOBHOHM BKJIaJA B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHWE YMEHUU MPUMEHSITh HAYYHBIH METO[
MIO3HAHUS NPU BBINOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca ¢u3MKH ISl YPOBHS CpeAHEro oOIIero oO0pa3oBaHUs MOJOXKEH Psii UACH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHMl KypC SIBISETCS JIOTMUECKU 3aBEPHIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX pPa3/ienoB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUU ¢ HeW MaTepuan Kypca (GU3NKU O0ObEIUHEH BOKPYT
¢usnueckux teopuid. Benymmm B Kypce sBisieTcst GOpMUpPOBaHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peannsanus npeanojaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
MOoTeHIIMaaa PU3NYECKON HAayKH, OCMBICIIEHUE CBS3HM Pa3BUTHUSI (PU3UKU C pa3BUTHUEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusmku npeanonaraeT 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oskonoeuzayuu peannsyercss TOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX SKOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TakXke O0OCYXJIEHHUS MpoOJIeM PallMOHAIBHOIO MPUPOAOIOJIBb30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepxHEBBIMU dJIEMEHTAMH Kypca (M3UKH Ha YPOBHE CpPEIHEro OOIIero ooOpa3oBaHUs
ABISIOTCS  (u3MuecKkue Teopuu ((popMupoBaHHE MPEICTABICHUM O CTPYKType IOCTPOCHUS
¢usnueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O IPHUPOJAE, TpaHHUIAX NPUMEHUMOCTH TEOpHH, JUIsl ONHCAHMSI €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0A B Kypce (PU3MKHM peanu3yercss Mpexke BCero 3a CYEr
OpraHM3aliK SKCIEePUMEHTAIbHON JAesTeNbHOCTH oOydaromuxcs. Jlis 6a3oBoro ypoBHsI Kypca
(GU3MKH — 3TO HCMOJb30BaHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTOpHBIX pPaboOT, KOTOpBIE B TMporpamMme Mo (Pu3NKe OOBEIUHEHBI B OOIIUN CIHCOK
YYCHHUYECKUX MpaKTHUECKUX paldoT. BrineneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,



NPOBOJIUMBIX JUISI KOHTPOJIA W OIICHKH, OCYILECTBIISICTCS YYaCTHUKAMH O0pa3oBaTeIbHOIO
mporiecca UCXOIs W3 OCOOCHHOCTEH TUIAHMPOBAaHWS M OCHaIeHWs kKaOwHeTa ¢usuku. [Ipu sTom
obecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCA YMEHHMSIMHU TPOBOAMTH KOCBEHHBIE H3MEpPEHHS,
UCCIIEIOBAaHMSI 3aBUCHMOCTEH (PU3WYECKHMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB 10 MPOBEPKE
MPEUIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yneiseTcsl peueHHI0 pacuéTHRIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom amns
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 3a/Ja4d C SBHO 33aJaHHON (PHU3MYECKOH MOENbIo,
MO3BOJISIIOIINE MTPUMEHSTh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeliia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zenoB. /|Jis KaueCTBEHHBIX 3374 IPUOPUTETOM SIBISIOTCS
3a/laHusl HAa OOBsICHEHHE MPOTEeKaHUs (GU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIIECH >KU3HHU,
Tpedyrome BbIOOpa GU3NIECKON MOIENH JIsl CUTYyalluy MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECIIEYEHUO
yaeOHOro mporecca 6a30BbIii ypOBEHb Kypca (M3HKH Ha YPOBHE CPEIHEro oOIero oOpa3oBaHmMs
JOJDKeH M3ydaThCs B YCIOBHUSIX IMpeIMETHOro KaOuHeTa (U3MKM WM B YCJIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyyHOro IHKia. B kaOunere ¢usuku
JOJHKHO OBITh HEoOXoIuMoe JiabopaTopHOe OO0OpYIOBaHHME [UIsl BBIMOJHEHHS YKa3aHHBIX B
nporpamMMe 1o (GU3MKe yYCHHYECKUX MPAaKTUYECKUX paboT U IEMOHCTPAaLMOHHOE 000pyI0BaHHE.

JlemoHcTpaninoHHOEe  00OpyZoBaHHEe (opMHpyeTcss B  COOTBETCTBUM C  MPUHIHUIIOM
MUHHMAaJIBHON JIOCTaTOYHOCTH W OOECIeYMBAET IMOCTAHOBKY IEPEUYMCIICHHBIX B IPOTpaMME I10
(bu3MKe KIIOUEBbIX JEMOHCTpAalUiA s KCCIENOBAHMUS HW3Y4YaeMbIX SIBICHUI U MPOIECCOB,
SMITUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIaGoparopHoe 000pyAOBaHHE AJIs YYCHHUECKHUX MPAKTUYECKUX paboT popmupyercs B BUe
TEMATUYECKHX KOMIUIEKTOB W oOOecleYnBaeTcsi B pacuéTe OMHOTO KOMIUIEKTa Ha ABYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKTHI JIaDOpaTOPHOrOo OOOpYAOBaHUS JIOJDKHBI  OBITh
MOCTPOCHBl Ha KOMILJIEKCHOM HCIOJB30BAHUN AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BAHUU SBIISIOTCS:

e (opmupoBaHUE HHTEpECA U CTPEMIICHUS O0YUAIOIUXCS K HAYYHOMY U3YYEHHUIO TIPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEACTABICHUA O HAyYHOM METOJE TIO3HAaHUS M  (OPMHPOBAHUE
MCCIIEIOBATENLCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3Y4E€HUS OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHHI OOBSCHATH SBJICHUS C UCIIOJNB30BaHUEM (U3NYECKUX 3HAHUHN U
HAyYHBIX JIOKAa3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (U3UKU IUTSI Pa3BUTHSA JAPYIHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.
JlocTikeHre HTUX Lened obecreunBaeTcsl pelleHHeM CIEAYIOIMX 3ajad B Ipoliecce
M3y4yeHus Kypca GU3MKU Ha YPOBHE CPeAHETO 0011ero 00pa3oBaHus:
e npuoOpeTeHHe CHUCTEeMbl 3HAHMH 00 OOUMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3HUKY, SIEKTPOAMHAMHKY, KBAaHTOBYIO
(GU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

e (opMHUpOBaHHE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUS [ OOBsCHEHUS (PU3NIECKUX
SIBIIGHUY B TIPUPO/JIE U JIJIsl IPUHATHUS IPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HH,

® OCBOCHHE CITIOCOOOB PEUICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJJaHHOH (PU3NIECKON MOIEIBIO,
3aja4, MOAPA3yMEBAIOIINX CAMOCTOSATENBHOE CO3aHne (PU3NIECKOI MOIEIH, aJJleKBaTHOM
YCJIOBUSM 33J1auH;

e TOHMMaHWe (U3NYECKHX OCHOB M MPHHIIMIIOB JEHCTBUS TEXHHUUYECKUX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHUE METOJAaMHM CaMOCTOSTEIBHOTO IUIAHUPOBAHHUS W TNPOBEACHHS (PU3NIECKUX
HKCIIEPUMEHTOB, aHAIN3a U MHTEPIPETalui HH(OOPMAIIHH, OTIPEIEICHUs] TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTara;

® CO3/aHWE YCIOBHH ISl Pa3BUTUS YMEHHH MPOEKTHO-UCCIIENIOBATEIHCKOW, TBOPUYECKON
JeSITeTbHOCTH.

Ha wusyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpelHero oOIero oOpa3oBaHUS
otBoautcs 136 gacos: B 10 kmacce — 68 yacos (2 yaca B Henenio), B 11 kiracce — 68 yacoB (2 Jaca B



HEJIETTIO).
[Ipemaraemerii B nmporpamme 1mo (U3UKE MEepeueHb Ja0OPATOPHBIX W MPAKTHYECKUX PadoT

ABIISICTCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOBeACHUs Ja00paTOPHBIX padoT U ONBITOB
C y4€TOM UHIMBUIYAJIbHBIX OCOOEHHOCTEH 00yJaroImuxcs.

COIEPKAHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
Odusuka — Hayka o mpupoje. Hayunble MeTonbl MO3HAaHUS OKpyKawouero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (usmueckux sBICHUA M mpoueccoB. Hayunbie rumote3sl. dusmueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [I[pUHIINAIT COOTBETCTBHSL.

Ponp u mecrto ¢uszuku B (HOPMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHUHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOACH.

Jlemoncmpayuu
AnanoroBblie 1 IU(PPOBBIC U3MEPUTEIBLHBIC IPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOro JBMKeHud. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAsT CKOPOCTh, MTHOBEHHass CKOPOCTb) U YCKOpPEHHE
MaTepUuaIbHOM TOYKH, MX MPOEKIIMU Ha OCHU CHCTeMbl KoopiauHat. CloXeHHE MepeMenieHUuN u
CJIOKE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELIECHUSI MaTepUaIbHON TOYKH OT BPEMEHHU.

CBobOogHOe mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBukeHue. J[BuxeHne MarepuaibHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAass CKOpocTh. [lepron u yactora oOpalieHus.
LleHTpOoCTpEeMUTENIBHOE YCKOPEHHE.

TexHruuyeckue yCcTpoMCTBa U MPAKTUYECKOE NMPUMEHEHUE: CIUIOMETP, JBHKEHUE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE TTEpEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIb30BaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTSMH, NPOMICHHBIMU TEJIOM 3a IOCIEN0BATEIbHbBIC
paBHBIE NPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenne nBukeHUs MApUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepseiil 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCY€Ta.

Macca tena. Cwuna. [lpuniun cynepmo3unuu cui. Bropoit 3axkon HbroToHa i
MaTepHaibHON TOUKHU. TpeTuit 3akoH HploTOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoOro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuiia

TPEHUsI CKOJBXKEHUS M cuia TpeHus nokosd. Koadduument tpenus. Cuna CONpOTHBICHUS HpPU
JBIKEHUH Teja B )KUIKOCTH MU Tase.



[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpameHus. [limedo cuibl. YcenoBus paBHOBECHs TBEPAOTO
Tena.

TexHnyeckne yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHME: IOAIIWIHUKH, JBM)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHHE CHII TPEHUS TIOKOs, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YHPYIOCTH, BO3HUKAIOIIMX B IPY)KHMHE U PE3UHOBOM
o0pasiie, OT ux AeopMaIum.

HccnenoBanue ycioBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpaneHusn 6 mexanuke

Hmnynbe MaTepuaabHOW TOYKH (Tesla), CUCTEMbl MaTepHalbHBIX TOUYEK. VIMITyJIbC CHUIIBI U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckass sHepruss marepuaibHOM Touku. Teopema 00 HM3MEHEHMM KHHETUYECKOMU
JHEPIruH.

[lorenunaneHas sHeprus. IloreHnumanbHas sHeprus ynpyro AeQpOpMUPOBAHHOM MPYKUHBI.
[TorennuanbHast SHEprus Teyia BOIU3U MOBEPXHOCTH 3eMIIH.

[loreHnmanpHble W HENOTEHIHMAJIbHBIE CHIBL. CBS3p pabOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUu.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOMEp, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMaIbHON YHEPTUH B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCOIIOTHO HEYNpPYyroro yjaapa ¢ MOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsizu pabOThI CUIIbI C UK3MEHEHNEM MEXaHWYECKOW SHEPTUu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUECKON TEOPHM U UX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nBuxenue. Auddysus. Xapakrep IBHKEHUS U B3aMMOJEHCTBUS YaCTHIl BEIECTBA.
Mopenu cTpOeHHsI Ta30B, KUAKOCTEH W TBEPJBIX TNl U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX MoJzenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [locTosiHHass ABorazpo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens upeanbHoro rasza. OCHOBHOE YypaBHEHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPHUH
UJealbHOTO Tra3a. AGCOIIOTHAS TeMrepaTypa Kak Mepa cpeHe KHHETHUECKO 3HEPTUU TEIIOBOTO
nBkeHMsT vactul rasa. lllkxama Ttemmepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3omporecchl B UACATHPHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeACTaBICHHE W30IPOLIECCOB: H30TEpMa, M30X0pa,
n3zo0bapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.



Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOUIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpPraHUYECKUX COCIUHECHUM.

OmnbrThl 110 TG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTFOCTPUPYIOLLAs IPUPOJTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOH KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOT'0 Trasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoauHaMuueckass cucrteMa. BHYTpeHHss SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocobbl €€ u3meHeHus. KomnuecTBo TemyioTsl U pabora. BHYTpeHHsST SHEprusi 0JHOATOMHOIO
uealbHOTO raza. Buasl Temonepeaauu: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3IyYeHHUE. Y IeIbHAs
TEIIOEMKOCTh BellecTBa. KoanyecTBO TEmIOTHI pHU TEIUIoNepeaaye.

[Tonstre 06 agmabaTHOM Tporiecce. [lepBrIit 3ak0H TepMoauHAMUKU. [I[puMeHeHHE TTepBOro
3aKOHa TEPMOAMHAMHUKH K H3ompoiieccaM. ['padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh IPO1IECCOB B MPUPO/IE.

TennoBsie Mamuubl. [IpuHnunel geiicTBus TernoBbix MamuH. [IpeoOpasoBaHus 3HEpruu B
TeruIoBbIX MammHax. Koadduuuent nonesHoro nercTBus teroBoil mamuHbl. [{ukn Kapho u ero
KO3 (HULIMEHT MOJIE3HOro NEHCTBUS. DKOJIOTHUECKHEe TPOOJIeMbI TEIJI0IHEPTETHKY.

TexHuuyeckue ycTpoiicTBa U NMPaKTUUECKOE PUMEHEHHUE: JBUraTelb BHYTPEHHEIO CrOpaHus,
OBITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHue BHyTpEeHHEH SHEPTUH Teja MPU COBEPIICHUH PabOThI: BbUIET MPOOKU U3 OYTHUIKH
o JEHCTBHEM CXKaTOro BO3JlyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOKe NyTEM TpEeHUs
(BuICOIEMOHCTpAITHS ).

N3meHneHnne BHyTpeHHEH 3Hepruu (TemrepaTypsl) Teja Ipy TeIulonepeaye.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsi BHYTPEHHETO CrOpaHusi, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u kKoHaeHcanus. Vcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAsS
BJIQXHOCTh BO31yxa. HacwllieHHbl map. YaenpHas TerioTa napooOpa3oBaHMs. 3aBHCUMOCThb
TEMIIEPATYpPbI KUIIEHUS OT JAABJICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONHUS CBOICTB KpUCTAJUIOB.
Kunkue xpuctannsl. CoBpemMeHHble MaTepuainbl. IlnaBieHune W Kpucramnuzauus. Y elbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue yCTpPONCTBA M TPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOJyYEHHUS! COBPEMEHHBIX MaTEpPUAIOB, B TOM YUCJIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBJI€HUS KPUCTANTMYECKOTO BEHIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.



Paznen 4. DaekrpoauHaMunka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tell. DIeKTpUUecKuil 3apsai. [[Ba Buia snekrpudeckux 3apaaos. [IpoBogHuky,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHsli 3eKTpuYeCcKUii 3apsii. DIEKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nekTpuyeckoro nosis. IIpuHumun cynepno3uuuy 3JIeKTPUYECKUX IOJIEH.
JInHnM HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

PaGora cun snexrpocratuueckoro noss. [lorenmman. Paznocts noreniuanos. [IpoBoanuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJ€. [{udnekTpuueckasi IpOHULIAEMOCTb.

OnekrpoémkocTh. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OHeprus
3apsHKEHHOI0 KOHAEHCAaTOopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allNTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHIEHCATOp, KOMHPOBAJIbHBIN
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoiCcTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTpUYECKOE NOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUYECKOM I1OJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHJAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TUSJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYILIECTBOBaHHUS 3JEKTPUUYECKOrO TOKA. VMICTOUHMKHM TOKA.
Cua Toka. [TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma a1 y4acTka Henu.

DNEeKTpUUECKOE CONPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIEHUE BeliecTBa. [locienoBarensHoe,
napajieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTb 3IEKTPUUECKOTO TOKA.

DNEeKTpOoABMAKYIAs CUJa U BHYTPEHHEE CONPOTUMBIIEHUE MCTOYHHMKA TOKa. 3akOH Oma s
MOJTHOU (3aMKHYTOM) AJIeKTpudeckoil renu. KopoTkoe 3amMbikaHueE.

DNEeKTpOHHAas MPOBOJIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTb MOJYNIPOBOJHUKOB. CBOMCTBa
p—n-niepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DONeKTpUYecKUuid TOK B pacTBOpax M pacIijiaBaX »JJIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
aucconuanus. JJIEeKTPOIIn3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBI U HECAMOCTOSATENbHBIN pa3paa. MonHus.
[Tma3ma.

TexHnueckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: aMIepMEeTp, BOJIBTMETpP, PEOCTar,
UCTOYHUKHA TOKa, OJIIEKTPOHArpeBaTelbHbIe MPUOOPHI, JIIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHHUS,  BaKyyMHBIM  JAWOM, TEPMHUCTOPHI W (OTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TNO/1, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS I[MJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAN
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwMmenianHO€ COeJUHEHHE TPOBOHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COMPOTUBIICHUSI.

3aBUCHMOCTbH COMPOTUBIICHUS METAIJIIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO31yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

W3ydyeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIICH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGmronenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

Nzydyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS € YYETOM
COJIEP>KaTEIIbHBIX MEXIIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMHH, Teorpapuun
Y TEXHOJIOTHH.

Mesicnpeomemnvle noHAmus, CBSI3aHHBIE C HM3YYEHUEM METOJIOB HAyYHOrO TO3HAHUS:
SBJIICHWE, HAYYHBIH (akT, rumore3a, (U3WUECKas BEIUYHMHA, 3aKOH, TEOpHs, HaOJI0/ICHNE,
AKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEJb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl ypaBHEHUH, MUHEWHAs (yHKIUs, napaboina, runepoora,
uX rpauKu U CBOICTBa, TPUrOHOMETpHUUECKUe (YHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX TPOCKIMU HA OCH KOOPJHMHAT,
CJI0)KEHHE BEKTOPOB.

buonocusi: MexaHMUYECKOE IBWKEHHE B KUBOW mpupoze, Auddy3us, ocMOC, TEIIOOOMEH
KUBBIX OPraHW3MOB (BBl TEIUIONEpeNadyH, TEIIOBOE PaBHOBECHE), IIEKTPUUYECKUE SIBICHUS B
YKWBOW MPHUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBAa, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAs. Macca, TEIUIOBBIC CBOMCTBA TBEPIBIX TEN, KHUIAKOCTEH U ra30oB, SJICKTPUUSCKHUE CBOHCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHAIINS, TAIbBAaHHUKA.

l'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusn: npeoOpazoBaHUE ABMKEHUN C HCHOJIb30BAaHMEM MEXAHHU3MOB, YU&T TPEHHUS B
TEXHHWKE, TOAIINITHUKA, WCIIOIh30BAHUE 3aKOHA COXPAHCHHS HMITYyJIbCa B TEXHHUKE (pakera,
BOJOMET U JpyTue), ABUTaTelb BHYTPEHHETO CTOpPaHUs, MapoBasi TypOHHa, OBITOBOI XOJIOMIbHUK,
KOHJIUIIMOHEP, TEXHOJOTHUH MOJTYICHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPOnpuOOpOB, KCEPOKC,
CTPYHHBIA TPHUHTEP, JJICKTPOHATPEBATEIbHBIC TPUOOPHI, 3IEKTPOOCBETUTEIBHBIC TPUOOPHI,
rajbBaHUKa.

11 KJIACC
Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUSA

IlocTosiHHBIE MarHUTHL. B3anMozeicTBre NOCTOSHHBIX MarHUTOB. MaruuTtHoe noje. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uuy MarHuTHBIX 1OJed. JINHUA MarHuTHON MHAYKIIMH.
KapTuna nuHuI MarHuTHON MHAYKLINHU NOJIS OCTOSIHHBIX MArHUTOB.

MarautHoe Mosie NpOBOJAHMKA € TOKOM. KapThHa NMHMH MHAYKIMHA MarHUTHOTO IOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KaTYIIKU ¢ TOKOM. OmBIT
Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moynb U HampasieHHe. [[BrkeHne 3apsHKeHHOM 4acTUIbI B OTHOPOAHOM
MarHuTHoOM nose. Pabora cuisl Jopenna.

SBneHue DNEKTPOMATHUTHOM MHAYKIUHU. IIOTOK BeKkTOpa MAarHUTHOM MHAYKIMH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuu Dapazes.

BuxpeBoe »snekrpuueckoe moje. DJIEKTPOJABIKYIIAS CHJIAa HHAYKUMH B TIPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHaykTUBHOCTE. SIBIEHME CaMOMHAYKLINN. DIEKTPOABIIKYILAs CHUIa CAMOMHAYKLIUH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpoilcTBa W  MPAKTUYECKOE MPUMEHEHHE: TIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, MEKTPOABUIaTENb, YCKOPUTENIN JIEMEHTAPHBIX YaCTHLI, UHAYKIIMOHHAS NI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIMY MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue 3NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHuna.

3aBUCHMOCTb 3JIEKTPOABUKYILEH CHIbl MHAYKIMH OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBneHne CaMOMHAYKIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne MarHuTHOTO NOJIL KaTYIIKH C TOKOM.

NccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue SBIEHUS 31€KTPOMAarHUTHON MHIYKIUU.

Paznen 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

Konebarenbnast cucrema. CBoOonHble MexaHuueckue Kosebanus. [‘apMoHMueckue
konebOanus. Ilepuox, wacrora, ammuutyga u (aza xonebanuil. [IpyXUHHBIH MasSTHUK.
Matematuueckuil MasgiTHUK. YpaBHEHHE TapMOHUYECKUX Kosiebanuil. [IpeBpaienue 3Hepruu npu
TapMOHHYECKHUX KOJIeOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUST B HACATHHOM
KojeOaTeNbHOM  KOHTYype. AHAIOTUA MEXAYy MEXaHHYeCKUMH U DJIEeKTPOMarHUTHBIMU
kosneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIUM B MJICAIBHOM KOJeOaTelbHOM
KOHTYDE.

[IpencraBnenne o 3arTyXxaroUMX KoleOaHHWAX. BBIHYKICHHbIE MEXaHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CuHycOMJanbHBIA MEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHHUS.

Tpancdopmarop. IlpomsBoacTBo, mepemada ¥ MOTPEOJICHHE AIIEKTPHUECKOW HDHEPIHUU.
OKOJIOTHYECKHE PHUCKM TIPU  TNPOU3BOACTBE 3JEKTpodHepruu. KyibTypa HCIONB30BaHUA
AJIEKTPOIHEPIUU B ITOBCETHEBHOM JKU3HH.

TexHnyeckue ycTpolcTBa M NPAKTUUECKOE MPUMEHEHHE: DJIEKTPUUYECKHI 3BOHOK, FTEHEPATOp
MIEPEMEHHOT0 TOKa, JIMHUHU AJIEKTponepeay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KosieOaTeIbHON CHCTEMbl (MPYKHHHBIM WM MaTeMaTHYeCKUH
MAasiITHUK).

HabGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUs!.

OcmwnorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAOpsDKEHUS OT  BpEeMEHH) s
ANEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocnenoBaTENbHOM COEIUHEHHHM PE3UCTOpa, KATYHUIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

WccnenoBanne 3aBUCHMOCTH MepHoO/ia MajbIX KoJieOaHUH Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl Ipysa.

WccnenoBanne rmnepeMeHHOro TOKa B ILENM M3 IOCIEA0BAaTENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60TIHbL

MexaHuueckre BOJIHBI, ycloBUs pacnpocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs U
JuiiHa BoJiHbL. [lonepednble n npoaonbHble BOJIHBL MHTEpdepeHnns u qudpakiuus MEXaHUHYeCKUX
BOJIH.



3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHuTHbhIE BOJHBI. YCIOBUS HW3JIY4EHHMS DIIEKTPOMAarHUTHBIX BOJH. Bzanmnas
opueHTanus BekTopoB E, B, V B anexTtpomaruutHo#l BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHEe,  MpelioMJIeHWe,  mnoysApu3auus,  Audpaknus,  uHTepdepenuus.  CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

Hlkana sneKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBL paIUOCBA3U U TENIEBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBass JUAarHOCTHMKAa B TEXHUKE W MEIMIMHE, pajap, PaIUONPUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MpeaoMIIeHUS MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnu u AUPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habuntoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMi.

HccnenoBanue cBONCTB IEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHHUE, MOspU3alys,
mudpakus, HHTep(epeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmonnHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpee.
Jlyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNlb MPEIOMICHHUS.
[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHErO OTPAKECHMUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoiue 1 paccerBarouye JuH3bl. ToHKas MuH3a. POKYCHOE pacCTOSHUE U ONTUYECKasl
cwia TOHKOM nuH3bl. llocTpoeHue u300paxkeHHl B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BI. Y BEIMYECHHE, 1aBAEMOE JTMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€P(QEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOI'€pPEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonsas pemeérka. Y caoBue HaOMOACHUS IJIaBHBIX MAaKCUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEILIETKY.

[Tonapuzanus ceera.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToamnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs PElIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEHUe, OTpaXKeHHe U IpesomiieHne cBeta. OnTudeckue
pUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue unatepdepeHIim cBera.

Ha6mronenue qudpakiuum cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yeHue crniekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.



HaGmonenue aucnepcuu cBera.
Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocrymarsl crnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOIYJS CKOPOCTHM CBETa B  BAaKyyMmMe, IPUHIUI
OTHOCHUTEJILHOCTH DWHILTEIHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€UICHUE BPEMEHH U COKPAILLEHUE JITUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13p MacChl C DHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTHUs IIOKOS.
Paszpen 7. KBanToBas puszuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. ®opmyna [Inanka cBs3u 3HEpruu (GOTOHA C €ro YaCTOTOWH. DHEPrusi U UMILYIIbC
¢dboToHa.
Otkpeitue u uccnenopanue porodddexra. Onpitel A. I'. Cronerosa. 3akoHb! GoTorddexTa.
VYpasuenue DitHmreitHa 111 hoTodpdekra. «KpacHas rpanuma» horodddekra.
Hasnenune ceeta. Onertel I1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTPOHCTBA W TMPAKTHYECKOE NpUMEHEeHHe: (OTO3IEMEHT, (HOTOAATUMK,
COJIHEYHas Oatapes, CBETOAUOI.
Jlemoncmpayuu
®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
CBeTOqUOI.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnwiTel Pesepdopna mo paccesauro o -dactuil. Ilmanerapras
mojenb aroma. Ilocrynatsl bopa. M3nydyenue u morsouieHue (OTOHOB NpH IEpexoje aroMa ¢
OJIHOT'O YPOBHS SHEpruu Ha apyroi. Buasl cnextpoB. CrieKTp ypoBHEH 3HEpPruu aToMa BoJ0poa.
BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHnyeckue yCTpONCTBA M INPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIM  aHaIu3
(ciexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habutoienue nuHeHvaTbIX CEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOUINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaAMOAKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHuio cocTaBa pagloakTUBHOrO M3inydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJoakKTHBHOCTH Ha JKHUBbIE OPraHU3MBI.
OTtkpbiTHEe npoToHa U HelTpoHa. HykionHast monens sapa I'eilizenOepra—lBanenko. 3apsia
anpa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnaa. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amma-nznyudeHue. 3akoH
paZaMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.
SAnepHsle peakuuu. JleleHre U CUHTES SIED.
SAnepuriii  peaktop. Tepmosnepubiii cunre3. [IpoOiembl U NEepCHEKTUBBI  SAEPHOM
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKTBhI AEPHON SHEPTEeTHKH.
OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH SJI€MEHTapHBIX YacTHII.
OyHIaMeHTaIbHbIE B3aUMOJAEHCTBUSA. EMuHCTBO (hpr3nueckoit KapTHHBI MUpA.
TexHnueckue yCTpOHCTBA M IPaKTUYECKOE NPUMEHEHHE: IO03MMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHast boMOa.



Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB YacTil (110 TOTOBBIM (GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE N MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneuynas akTuBHOCTb. McTounuk sHeprun CosnHua u 3B€3/1. 3BE3/1bl, X OCHOBHbBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIAcC — CBETUMOCTb». 3BE3AbI IJIaBHOU
[IOCJIEI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i 3BE3]  TJIaBHOU
IIOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUSA O
IIPOUCXOXACHUHU U 3BoJtonu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'anaktuka. [Tonoxxenue u npuwxenue Connua B [Manaktuke. Tumbl
raylakTuk. Paguoranaktuky u kBa3zapel. YEpHBIE NBIPBI B A1pax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM II1a30M C HCIIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIIOKESHUHN /IS
OIIpEJICJICHUs] T0JIOKEHHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noJtymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Posnb ¢pu3uky 1 aCTpOHOMUM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOM, COLIMAIIBHOM U 3THYECKON
cdepax IeSTETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHHU B COBPEMEHHON Hay4HOI
KapTHUHE Mupa, posb (usnyeckoil Teopud B (GOPMHUPOBAHUM MNpeACTaBIeHUN O (uznyeckon
KapTHHE MHUpPa, MECTO (hM3MYECKOH KAPTHHBI MHpa B OOIIEM psALy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX IPEICTABJICHUN O IPUPOJE.

Me:xnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocylecTBisercssi ¢ Yy4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3yYEHUEM METOJIOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAay4HBIH (aKkT, TUNOTe3a, (PHU3NUECKas BEIUYMHA, 3aKOH, TeOopHs, HaOIIo/eHue,
AKCIIEPUMEHT, MOJIETMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHCTEMbl YpPaBHEHHH, TPUTOHOMETpPHUYECKHE (DYHKIUH: CHHYC,
KOCUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl U HX
IPOEKIIMM Ha OCH KOOPJAMHAT, CJIO0KEHHWE BEKTOPOB, MPOM3BOJHBIE AJIEMEHTApHBIX (YHKIMH,
MIPU3HAKU N10J100MS TPEYTOIbHUKOB, OIPEEICHNE TUIOIAIU TUIOCKUX QuUryp u o0béma ted.

Buonoeus: snekTpuueckue sIBIEHUS B )KUBOW NpPUpPOAE, KOJeOaTebHbIe ABMKEHUS B KUBOU
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOM NMpUpPOE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPaIbHbBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX Pyl, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonozcusi: NVUHUM DIIEKTPOIIEpENAY, T'E€HEPATOp INEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEND,
WHAYKIIMOHHAS Te4yb, pajap, paJuolNpuEMHHUK, TENIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapes.



INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPE/JHET'O OBIIEI'O OBPA30BAHUA
OcBoenne yueOHOro mnpeamera «®Pusnka» Ha ypOBHE cpenHEro oOmiero oOpa3zoBaHUA
(6a30BBIi YPOBEHB) JOKHO 00ECTICUUTh TOCTHKEHHUE CIEIYIONNX JTUMIHOCTHBIX, METAPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YydeOHOro mnpeamera «PHU3MKa» OJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs pPYyKOBOACTBOBAaTbCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX yOSKICHUM,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OIIbITa U ONBITA JESITEIBHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX HAIpaBJICHUI BOCIUTATEIbHON
NEsITeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaska1aHCKOro BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTh  TPAKAAHCKOM  MO3MIMKM  OOydYarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'O YJ€HA POCCUNCKOI0 OOLIECTBA;

IPUHATHE TPAJULUOHHBIX OOIEYETOBEYECKUX T'YyMAHUCTHMUYECKHMX U JEMOKPATUYECKHUX
IIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPEcax Tpa)JIaHCKOro OOLIecTBa,
y4acTBOBaTh B CAMOYIPaBJIEHUU B 00pa30BaTEIbHON OpraHU3aluiy;

YMEHHUE B3aMMOJAEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHHM € UX (YHKLHAMHU
1 Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1eATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUNCKOM IpaXIaHCKON MIEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCY/1apCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX
B 001acT (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTH OLEHHBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpY, BKJIIOYas ICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYILErO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K pa3IuyHbIM chepaM mpodeccuoHaTbHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3uKOW M TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccuun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3oBaHUIO B 00yiacTu (DU3UKH Ha
IIPOTSKEHUM BCEH KU3HU;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

Cc(OPMHPOBAHHOCTh  SKOJIOTUYECKOM KYJIBTYphl, OCO3HAaHHE TIJIO0AJIBHOIO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHHUE U OCYLIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI LEJen
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIpeHHe OMbITa JEATEIbHOCTH IKOJIOTHYECKOW HAIIPABJIEHHOCTH HA OCHOBE MMEIOINXCS
3HaHUU 10 (pu3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAaHHE LIEHHOCTH HAy4YHOH NEeSTeNIbHOCTH, TOTOBHOCTh B IpoOIlecce M3ydeHUs (PU3NUKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATEIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.



METAINIPE/IMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jornyeckne AeHCTBUSA:

CaMOCTOATENbHO (OPMYIUPOBaTh M aKTyaIM3WpoOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIISITh LENU JEATSIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paspabaThIBaTh IUTAH pEIICHUsS MPOOJEMbl ¢ YIETOM aHAIM3a UMEIOITUXCSI MAaTePUATIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKHU NOCJIEACTBUN NESITEIBHOCTH;

KOOPJAMHHPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOT0, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBaTelbCKHue AeiCTBHS.

BJIQJIETh HAyYHOH TEPMHMHOJIOTHEH, KIIIOUEBBIMHU MOHATHSAMU W MeTonaMu (HU3NUYECKOn
HaYKU;

BJIQJIETh HABBIKAMH YYCOHO-HCCJIEAOBATEIBCKOM M TPOCKTHON JESITEIIBHOCTH B 00J1aCTH
(U3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOMCKY METOJOB PEHICHHS 33134
(hU3UYECKOTO CoMIep KaHus, TPUMEHEHHUIO Pa3IMYHbIX METOAO0B IMIO3HAHUS;

BJIAJIETh BHUJIAMHU JEATEIIBHOCTU 10 IMOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEpPHpETaLUH,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3NIMYHBIX YU€OHBIX CHUTYallUsX, B TOM YHCJE MPU CO3JAAHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlIM3UPOBaTh 3a7a4dy, BbIIBUTAaTh THIIOTE3Y
€€ penIeHusi, HAXOAUTh apryMEHTHI JUIsl JJOKa3aTEIbCTBA CBOUX YTBEPKIICHUH, 3a1aBaTh TapaMeTPhl
Y KpUTEPUU PEIICHUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3aJa4d pe3yJIbTaThl, KPUTUYECKH OLECHHUBATH
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIIBHON JCSITEILHOCTH, B TOM
qHclie IPU U3YYEeHUU (DUBHKY;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a41, TOTYCKAIOINE aTbTePHATUBHBIC PEIIICHUSI.

Padora ¢ undopmanmeii:

BJIAJIETh HABBIKAMHU TMOJy4YeHUs WHOOpMAIUU (PU3UUECKOTO COJEpkKaHUS M3 HMCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATENbHO OCYHIECTBJIATh IOMCK, aHAM3, CUCTEMATU3alUIl0 U
WHTEPIpETAINIO HH(POPMAIIUK Pa3IUIHBIX BUOB U (POPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOIB30BaTh CPeACTBA MH(POPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUN B PEUICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C CcOONIOJIeHHeM TpeOOoBaHUM
OPrOHOMUKH, TEXHHKH O€30MacHOCTHU, THTHUEHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U ITHUUYECKHUX
HOPM, HOPM HH(POPMAITOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKAHUS B PA3IMYHBIX (popMaTax ¢ yuéTOM Ha3HAUCHUS
uHpopMallUd W IIeNIeBOM ayAWTOpPHH, BbIOMpas ONTUMaNbHYIO (OpPMY TPEACTABICHUS U
BU3yaJIu3aliu.

KoMMmyHuKaTHUBHBIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBJISTh OOIIEHNE Ha YpOoKaxX (DM3UKH M BO BHEYPOUHOU JESITEIIBHOCTH;

pacrmo3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYaIlMi U CMSATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHON pabOTHI;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX JCHCTBUH C Y4ETOM OOIMMX HHTEPECOB U
BO3MOXKHOCTEH KaXKOTO YIeHA KOJIJICKTHBA,

MPUHUMATh €U COBMECTHOU JEATEIBHOCTH, OPraHU30BbIBATh 1 KOOPJAUHUPOBATH IEUCTBUSA
o €€ JOCTHKEHMUIO: COCTaBJISITh IUIAH JIEMCTBHM, pacCIpelessiTb POJM € YYETOM MHEHUU



YYaCTHHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OLICHUBATh KAYE€CTBO CBOET0 BKJIA/a M KaXJ0r0 YYacTHHKA KOMaH/bl B OOIIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HJIEW C MO3ULUKA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUHIECTBJIATh MO3UTUBHOE CTPATETHYECKOE MMOBEICHHUE B PA3JIMYHBIX CUTYyalUsIX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIbHYIO JIEATEIbHOCTh B 00JacTH (QU3UMKU U
ACTPOHOMUU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACYETHBIX M KA4YE€CTBEHHBIX 3aad, IUIaH
BBITIOTHEHUS.  MPAKTUYECKOW PabOThl €  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKHi y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;

JIeNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBAThH MTPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 001aCTH (U3HUKH, TTOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIAJICTh HABBIKAMH MTO3HABATEIbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUM U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3yIbTAaTOB ACATEIHLHOCTH,

MPUHUMATD ce0sl, MOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEITCILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce qocTHKEeHMsI TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMbI MO (U3UKE IJIS
YpOBHSI cpefHero oOmiero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEIoIaralomui copMUpoOBaHHOCTS:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HANPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHHUS, BKJIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHHUE, CTIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSM W TPOSBIISITH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHIKCHHUIO IENTH U YCHexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/IsSl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHHUS C JIPYTHMHU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

MHNPEIMETHBIE PE3YJBbTATHBI

K xonny obyuenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JI€MOHCTPHPOBATh Ha MpHUMeEpax posib U MecTo (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKHM M TEXHOJOTHH, B MPAKTUYECKOU
JEATEIbHOCTH JIIOJICH;

YUUTBHIBaTh TPAHUIIbl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENeil: MaTepuanbHas TOUKa,
MHepIUanbHas cucreMa orcuéra, aOCOJIIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, XUAKOCTEH M TBEPIABIX TeJNl, TOYCUHBIN 3JEKTPUUECKUN 3apsi MpH perieHuH (U3NUYecKux



3ajady;
pacrio3HaBaTh (pu3Myeckue SBIEHUS (MPOIECChI) M OOBIACHATH WX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KUHETUUECKON TEOPHUH CTPOCHHSI BEIIECTBA M JIIEKTPOIUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaIeHHE Tell, ABUKEHHE
10 OKPY)KHOCTH, MHEpLUs, B3aUMOAEUCTBUE Tel, AU dy3usi, OpOyHOBCKOE JIBUKECHUE, CTPOCHHE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BbEMa TeNl MpH HarpeBaHUH (OXJIAXICHHH), TEIIOBOE
paBHOBECHe, HCIApEHHe, KOHJEHCALUs, IUIABICHUE, KpPUCTAJUIM3ALMUs, KHUIICHHE, BIAXXHOCTD
BO3/lyXa, IMOBBIIICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHHUU B 3aKPBITOM COCYHE, CBSI3b MEXAY
napamMeTpamMH COCTOSIHHS T'a3a B U30MPOIIeccax, JICKTPU3aIs Te, B3aUMOICHCTBIE 3aps/I0B;

OIMCHIBATh MEXaHUYECKOE ABMKCHUE, UCTIOIb3Ys (PU3NYECKUE BEIIMYMHBL: KOOPUHATA, YTh,
nepeMeIeHne, CKoOpocTb, YCKOpeHHe, Macca Teja, CHIa, UMITYJIbC Tela, KHHETUYecKass YHEeprus,
MOTEHLIMAJbHAs HSHEpPrusi, MeXaHuyeckas paboTa, MEXaHUYECKas MOIIHOCTh; IPU OMHCAHUU
MIPABWJIBHO TPAKTOBATh (DU3MUECKHIA CMBICI HCIIOJIb3yEeMbIX BETMYMH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYMHAMU;

ONKCHIBATh HM3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, WCIOIbB3YS
¢dbusznueckue BEJIMYMHBL: JaBlieHHWE Ta3a, TeMIeparypa, CpeaHsis KUHETUYecKas JHeprus
XAOTHUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEAHEKBAJpaTUYHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHsA SHeprusi, pabora raza, KO3(QQHUIMEHT IMO0JIE3HOTO ACHCTBUS TEIJIOBOIO
JBUTATEJIS; TIPU OTIMCAHUY TIPABIIILHO TPAKTOBATh (PU3UICCKUI CMBICI UCIIOJIb3YEMBIX BEIMUWH, X
0003HAYECHUS U €IMHUIIBI, HAXOJUTHh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO0 BEITUUYHMHY C
JIPYTUMHU BEJTMYUHAM;

OMKCHIBATh H3YYCHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporieccel), MCMONB3Ys (PU3MUECKUE BEIMUYUHBI: SJCKTPUUYCCKUN 3apsii, DJIEKTPUYECKOe IIoJIe,
HANPsLKEHHOCTD TMOJISA, MOTEHIINAN, PA3HOCTh MOTEHIIMAIOB; MIPH OMUCAHUH MPABUILHO TPAKTOBATH
(U3HYECKUN CMBICI MCIIOJIb3yEeMbIX BEJIMYMH, MX 0003HAYCHUS W CIMHUIIBI, YKa3bIBATh (DOPMYIIBI,
CBSI3BIBAIOIIUE NTaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aQHAIM3UPOBATh (PU3MYECKHE TIPOIECCHl W SBJICHHS, HUCIONB3Ys (U3MYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro Tsarorenus, |, |l u Il 3akonsr HploToHa, 3aKkoH coxpaHEeHHS
MEXaHHYECKON IHEPTUH, 3aKOH COXPAHCHHSI UMITYJIbCa, MPUHIUIT CYICPIIO3UIIUU CHJI, TIPUHITUT
paBHOMpPABUS WHEPIHUATIBHBIX CHUCTEM OTCU&Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BEIIIECTBA, TA30BbIC 3aKOHBI, CBS3h CPEIHCH KHHETHUECKON YHEPTHH TEIIJIOBOTO JBUKCHHS MOJICKYJ
¢ a0CONIOTHOM TeMIepaTypoi, IEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHsI JIEKTPHUUECKOTO
3apsima, 3akoH KynoHa, TpuW 3TOM pa3inMyarh CIOBECHYIO (DOPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHE U yCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIUIIBI JEHCTBHUS MAalIWUH, MPUOOPOB M TEXHUYECKHUX YCTPOKCTB;
pa3nanyaTth yCIOBHs UX O€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHOW KHU3HU;

BBITIONTHATh OKCIIEPUMEHTHI 110 HWCCIICIOBAHWIO (DU3UYECKHX SIBJICHUM M TIPOIECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, MpH 3ToM (HOpMyIUpOBaTh MpodieMy/3agaqy
M THUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIJIOKEHHOTO 000pYIOBAaHWSA,
MIPOBOAMTH OMBIT U (OPMYITUPOBATH BHIBO/IBI;

OCYIIIECTBIISATE MPSMBIC U KOCBCHHBIC U3MEPEHUs (PH3NIECKUX BEIIMYHH, P STOM BBIOUPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIONb30BaTh M3BECTHBIE METOJbI OIIEHKH MOTPEUTHOCTEN
U3MEPEHMUI;

HCCIIEIOBATh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEIMYHMHAMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUH, TPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YIbTATHl TOJy4ECHHOM
3aBUCHMOCTH (PU3NYECKUX BEITUYHMH B BHUJE TaONHI] U IpadUKOB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIIC/IOBaHHS,

coOnrofaTh mpaBuia O€30MacHOro TpyAa NpU TPOBEACHUHM HCCIECIOBAaHUI B paMKax
y4eOHOTO  OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKOH W MPOEKTHOW  JICATEIIBHOCTH  C
UCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OPaTOPHOTO 000PYAOBAHNUS;

pemaTh pacu€THBIC 3a/1a4d C SIBHO 3aJJaHHON (PM3NYECKON MOJIENBIO, HCIIOB3Ys (PH3UIECKUe
3aKOHBl M TPHUHIIMIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BBIOMpATh (U3NYECKYIO MO/IENb,
BBUICTIATh (DM3UYECKHE BEIWYMHBI W (DOPMYNBI, HEOOXOMUMBIC UIsI €€ pelICHHS, MPOBOJIUTH
pacuéThl U OLICHUBATH PEATbHOCTh MOJTYYCHHOTO 3HAYeHHS (PU3NYECKON BETHUNHBI,

peliaTh KadeCTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IICTIOYKY
paccyXIeHUIi ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBIICHHS;



HCIIOJIb30BAaTh NpHU PCHICHUU y‘-IeGHBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHI:Ie TEXHOJIOTHU
IUIL  TIOMCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETAllMM W TPEJCTABICHHUS Y4YeOHOW W HaydHO-
NOMYJSAPHON MH(OPMAINK, MOTYYSeHHON M3 pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIHU3UPOBAThH
MoJTy4aemMyro uH(OpMaIuio;

NPUBOANUTH TMPHUMEPHl BKJIA/Ja POCCHMCKUX W 3apyOEeKHBIX YUYEHBIX-(DU3MKOB B pPa3BHTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUYCCKUC 3HAHUS IO (1)I/I3I/IKC B HOBCCI[HGBHOfI KU3HU OJIA 06CCHC‘-I€HI/I$I
0€30MacHOCTH TpU OOpAaIIeHUU ¢ MPUOOpPaMHU U TEXHUYCCKHMMHU YCTPOMCTBAMH, JUIS COXPaHCHHS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TPYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJICH, MIIAHUPOBATH PaboTy
TPYIIBL, PALMOHATIBHO  PACHPEACNATh OOSM3aHHOCTH M IUIAHUPOBATh  JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYyallUsX, aJcKBAaTHO OIICHWUBATh BKJIAJ KAXJIOTO W3 YYACTHHKOB TPYIIIBI B
pelIeHre paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy obOydenust B 11 kJjacce mpeaMeTHbIC pe3ysbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B PA3BUTHUH COBPEMEHHON TEXHUKHU W TEXHOJIOTUH, B MPAKTHYECKON
JEeSATEILHOCTH JIFOJICH, IIEIOCTHOCTD U €IMHCTBO (PU3NYECKOW KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJENCH: TOYeYHBIN
AIEKTPUYECKUIN 3apsifl, Tyd CBETA, TOUCUHBIA UCTOYHUK CBETA, SiAEPHAS MOJIEIb aTOMa, HYKJIOHHAS
MOJIeJIb aTOMHOTO siJIpa NP peUIeHUH PU3NIECKHUX 334,

pacrnio3HaBaTh (U3HUYECKUE SIBICHUS (NIPOIECChI) W OOBICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (DU3WKH: DJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMOJACHCTBHEC MAarHUTOB, JJICKTPOMArHUTHAs
WHIYKIMS, JEHCTBME MArHUTHOTO TIOJIE Ha MPOBOAHMK C TOKOM M JIBHXKYILIUICS 3apsii,
AJIEKTPOMArHUTHBIE KOJCOAHUSI W BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTpaHEHUE CBETA, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakiuus W [ONSpU3alUs CBeTa, JUCHEpPCHUS CBETa,
doroanekrpudeckuii 3pdexr (hotodrddekr), cBeTOBOE NaBlIeHNE, BOZHHUKHOBEHHUE JIMHEHYIATOTO
CIIEKTpa aToOMa BOAOPO/ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTS;

OIHMCHIBATh HM3yYCHHBIC CBOWMCTBA BeEHICCTBA (DJIICKTPUUYCCKUE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PAa3IMYHBIX CpPEA) M DIIEKTPOMATHUTHBIC SBICHUS (TIPOIIECCHI),
UCTIONB3Ysl  (U3UYECKHME BETUYMHBI: DJIEKTPUUECKHM 3apsij, CHJia TOKa, JJIEKTPHUIECKOE
HaMpsDKEHUE, DIIEKTPUYECKOe COMPOTHBICHUE, PA3HOCTh MOTEHIIMANIOB, JEKTPOJBUKYIIAs CHIIA,
paboTa TOKa, WHIYKIHUSA MArHUTHOTO TIONs, cwia Awmmepa, cuia JlopeHia, HWHIYKTHBHOCTH
KaTYIIKH, DHEPTUs SJEKTPUUECKOTO W MArHUTHOTO TOJIeH, MepuoJ M YacToTa KoyeOaHuil B
KOJIeOaTeIbHOM KOHTYpE, 3apsii U CHJia TOKa B MPOIECCE TAPMOHUYECKUX IIIEKTPOMATHUTHBIX
KosjeOaHuif, (QOKYCHOE pacCTOSHHWE U ONTHYEeCKas CHJIa JIMH3BI, TPH OMHCAHHMU MPaBUIHHO
TPaKTOBaTh (PM3MUECKUN CMBICIT HCIIOJIb3yeMbIX BEIIMYUH, UX 0003HAUCHUS U CIUHUIIBI, YKa3bIBATh
(b opMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

OITMCHIBATh N3YUYCHHBIC KBAHTOBBIC SIBJICHHSI M ITPOIIECCHI, UCTIONB3Ys (DM3UUCCKHUE BETUIUHBEI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETAa, SHEPTUs U UMITYJIbC (POTOHA,
MIEPHOJ] TOJTypaciazga, YHEPrus CBSI3W aTOMHBIX SJIep, NPH OIHMCAHWUU TPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICT MCIIONB3yEeMbIX BETMYMH, UX 0003HAYCHHS U IUHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (DH3UYECKYI0 BEJIMYHWHY C JPYTUMHU BEIIMYUHAMH, BBIYUCIATH 3HAUCHUE
(bU3MYECKON BETUYNHBL;

aHATM3UPOBATh (U3MYECKUE TPOIECCHl W SBIEHHUSA, HCHOJB3yS (DU3NYECKUE 3aKOHBI U
MPUHIMIEL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATENBHOTO U MApaJUIETbHOTO COSAMHEHUS MPOBOIHUKOB,
3akoH Jlxoyms—JleHnia, 3aKkoH 9JIEKTPOMArHUTHOW HWHIYKIUM, 3aKOH TMPSMOJHHEHHOTO
paclpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXXEHHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, YpaBHEHHE
OiiamreliHa 11 GoTod(PdeKrTa, 3aK0H COXpaHEHUSI YHEPTUH, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXPaHEHHUS ANEKTPUIECKOTO 3aps/ia, 3aKOH COXpaHEHUsI MaCCOBOTO YMCa, MOCTYNaThl bopa, 3akoH
paZMOaKTUBHOIO pacmajaa, MpH ATOM pa3iuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U yCIOBHS (TpaHUIlbI, 00JaCTH) TIPUMEHUMOCTH;

OTIPE/ICIIATh HAMPABJICHHE BEKTOPA WHIYKIIMH MAarHATHOTO IOJIS IIPOBOJHUKA C TOKOM, CHUIBI
Awmriepa u cunbl JIopeHnia;



CTPOUTH U OMHICHIBATH N300paKeHUE, CO3/1aBaeMOE TNIOCKUM 3€PKAIOM, TOHKOH JINH30M;

BBITIOJHATh OSKCIIEPUMEHTHI [0 HCCIEJOBAaHUIO (DU3MYECKHUX SBJICHUH U TPOILECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHIA: TP 3TOM (HOPMYIHUPOBAThH MpodiIeMy/3anaqdy
U TUINOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOro 000pyHOBaHUS,
MIPOBOANTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYILIECTBIISTH MPSIMbIE U KOCBEHHbIEC U3MEPEHUS (DU3HMUECKUX BEJTUUMH, IIPH ATOM BHIOMPATh
ONTUMAJIbHBIA CIOCO0 M3MEPEHHS M HMCIOJIb30BaTh M3BECTHBIE METO/bl OLICHKU IMOTPEUIHOCTEH
HU3MEPEHUI;

WCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYWH C HCIIOJB30BAHHEM IPSIMBIX U3MEPCHHIA:
P 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MOIYYECHHONW 3aBUCHUMOCTHU
(bu3MYECKUX BEIIMYMH B BHJIC TAOIUI] U TPaKOB, EIaTh BEIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

coOmofaTh mpaBuiia 0O€30MacHOro TpyAa IpU MPOBEACHUHM HCCIEIOBaHUM B paMKax
y4eOHOTO  JKCIEpUMEHTa, y4eOHO-HCCIIEOBATENIbCKO M MPOSKTHOM  JIEATENBHOCTH  C
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYIOBAHMUS;

peniath pacu€THBIC 33J]a4M C SIBHO 33JIaHHOW (PU3UYECKON MOJIENIBIO, UCTIONB3Ys (pU3uveckue
3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/adydl BBIOMpPATh (U3UYECKYIO MOJIEIb,
BBICTISITh  (DM3MYECKHE BEIWYMHBI U (DOpPMYyNbl, HEOOXOMUMBIC ISl €€ pEHICHHs, MPOBOJIUTH
pacuéThl U OLICHUBATh PEAIbHOCTD IMOJTYYEHHOTO 3HAaYeHUsI (PU3NUECKON BEITHUNHBI,

pelaTth KAadyeCTBEHHbBIC 3aJlauyd: BBICTPAMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBICHMUS;

WCIIOJIb30BaTh MPHU PEIICHUHU y4eOHBIX 3a7a4 COBPEMCHHbBIC WH()OPMAIIMOHHBIC TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPHPETAUU U NPEICTaBICHUS Yy4yeOHOH U Hay4dHO-
MONyJIIPHON MH(MOpPMAIUH, TTOJIYYCHHOW U3 PA3IUYHBIX MCTOYHUKOB, KPUTUUYECKU AHAIU3UPOBATH
MoJIy4aeMyro HHPOPMAIHUIO;

OOBSICHATh TMPUHIUIIBI JICHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3auyvarh
yCIOBUS MX O€30MaCHOT0 HCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH TMPUMEPHI BKJIAJla POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUI;

MCIOJIb30BaTh TCOPETHUSCKUE 3HAHUS 10 (PU3HUKE B TTOBCEIHEBHOMN JKU3HH I 00CCTICUCHHUS
0€30MacHOCTH MPHU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUISI COXpaHEHUS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMSI B OKPY KaIOLIEH cpeie;

paboTaTh B TPYIIE C BHIMOJHEHUEM PA3IMYHBIX COLMATBHBIX POJEH, MIIaHUPOBaTh paboTy
TPYIIbI, PAaIlMOHAIBHO  paclpeiessTh OO0S3aHHOCTM W IJIAHUPOBATh  JEATEIHbHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, AJCKBAaTHO OLICHMBATH BKJIAJ KaXXJOTO W3 YYAaCTHUKOB TIPYIIBI B
pelIeHrne paccMaTpuBaeMon POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue KoanuecTBo 4acoB DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero | Kontpoas | IlpakTuu (undposbie)
NpOrpamMmbl HbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcbl
Pazgea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
11 | ®dusuka U METOIBI 2 bubmuoreka [JOK
HAYYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHHS 6 1 1 bubmmoreka [JOK
B MCXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro no paznery 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANMHAMHUKA

3.1 | OcHoBBI 9 1 bubmuorexka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KMHETHYECKOI
TEOpUH

3.2 | OcHOBBI 10 1 bubmuoreka [JOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/7f41bf72

3.3 | Arperarabie 5 bubnuorexa [JOK
COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/7f41bf72
da3oBbIC IEPEXOIbI

Utoro no pazneny 24
Paznea 4. JIEKTPOJIMHAMUKA

4.1 | DnexTpocraTuka 10 1 1 bubnuorexa [JOK

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

4.2 [TocTostHABII 12 1 1 bu6mmoreka [IOK
ANEKTPUYECKUH  TOK. https://m.edsoo.ru/7f41bf72
Tokn B pa3nu4HBIX
cpenax

Hroro no pazneny 22

PeszepBHoe Bpemst 2 1

OBIIEE KOJIMYECTBO 68 5 4
YACOBIIO

I[TPOTPAMME



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 KJIACC

Ne HaumeHoBaHue KoJsnyecTBo 4yacoB dyeKkTpoHHbIE (LM pPOBbLIE)
n/n pas3/ieoB U TeEM Bcero | KonTpouas | IIpakTny o0pa3oBaTe/bHbIE
NPOrpamMmsbl HbIE ecKue pecypcbl
padoThI padoThI
Paznen 1. JIEKTPO/IMHAMUKA
1.1 | MarautHOE ToJe. 11 1 3 bu6mmoreka [JOK
DJIeKTpOMAarHuTHas https://m.edsoo.ru/7f41c97c
WHTYKIIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
2.1 MexaHn4eckue u 9 1 bu6mmoreka [JOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJIeOaHUs
2.2 MexaHn4ecKkue u 5 1 bu6mmoreka [JOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrrka 10 3 bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI 4 1 bubmuoreka [JOK
CIICIUATIBHON TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAaHTOBOM 6 bu6mmoreka [IOK
OIITUKHU https://m.edsoo.ru/7f41c97c

4.2 | Crpoenue atoma 4 bubnuorexa [JOK

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

4.3 | AtomHOeE PO 5 bubnuorexa [JOK

https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKH

5.1 DneMEeHThI 7 1 bubnuorexa [JOK
aCTPOHOMHH " https://m.edsoo.ru/7f41c97c
acTpopU3UKH

Hroro no paszneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
6.1 | Ob6ob6maromee 4 bubmmoreka [JOK
MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I1O

ITPOTPAMME



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

10 KJIACC
Ne Tema ypoka KoanuecTBo yacoB DJIeKTPOHHbIE
n/ Bcer | Koutpoa | IIpaktuu nudpoBbIe
1| 0 bHbIE ecKue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypchbl
1 Oduszuka — Hayka o 1 bubnunorexa [JOK
HPUPOJIE. Hayunsie https://m.edsoo.ru/ff0c32e
METO/IbI MO3HAHUS 2
OKPY’KaIoIllero Mupa
2 Pons u mecro Qusuku B 1 bubnuoreka [JOK
dbopmupoBaHUU https://m.edsoo.ru/ff0c33e
COBPEMEHHON  Hay4yHOH 6
KapTUHBI MUpa, B
MPaKTUYECKOU
JIEATEIIbHOCTH JIHOJICH
3 MexaHn4ecKkoe 1 bubauroreka [JOK
JIBHDKEHUE. https://m.edsoo.ru/ff0c350
OTHOCUTENBHOCTh 8
MEXaHUYECKOT 0
JIBUKCHHUSL.
[Iepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBrOMepHOE 1 bubmumoteka [JOK
HPSAMOJIMHENHOE https://m.edsoo.ru/ff0c362
JIBUKCHHC 0
5 PaBHOyckopeHHOE 1 bubmmnorexa [JOK
MPSIMOJIMHEHOE https://m.edsoo.ru/ff0c372
JIBU>KEHUE €
6 CBoboHOE raJicHueE. 1 bubaunoreka [JOK
Yckopenne  CBOOOJHOIO https://m.edsoo.ru/ff0c39c
MaJICHUS c
7 Kpusonuneiinoe 1 bubnnorexa [JOK
JBUYKEHHE. JIBrkenue https://m.edsoo.ru/ff0c3ad
MaTepUaIbHOM TOYKU IO a
OKPYKHOCTH
8 [puHumn 1 bubnmmorexa [JOK
OTHOCHUTEJIHLHOCTH https://m.edsoo.ru/ffOc3be
lNanmmnes. MuepuunanbHble 8
CUCTEMBI oTcYeTa.
IlepBb1it 3ak0H HbproTOHA
9 Macca Telna. Cumna. 1 bubimoreka [JOK
[IpyHIMT CyNepNO3UINH https://m.edsoo.ru/ffOc3be
CHIL Bropoii 3aKOH 8
Hprorona TS
MaTepUaIbHOU TOUKH
10 Tpernit 3axkon HsroToHa 1 bubnuoreka [JOK
JUTSL MaTEPUATTBHBIX TOYEK https://m.edsoo.ru/ffOc3be
8
11 3akoH BCEMHUPHOIO 1 bubmoteka [IOK
TITOTEHUS. Cuna https://m.edsoo.ru/ff0c3d0
TSKECTH. ITepBas 0
KOCMHUYECKasi CKOPOCTh
12 Cuna ympyroctu. 3aKoH 1 buGmoreka [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el
8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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13

Cuna TpEHUs.
Koadpdurmment  tpenwus.
Cuna conpoTHBJIEHUS IIPU
JBYKEHUU Tena B
KHJIKOCTH WJIU Ta3e

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHoe u
BpalllaTeiabHOe JIBUYKEHUE
abCOIOTHO TBEPIOTO
Tena.  MOMEHT  CHJIBL
[lnewo cunwl. VYcnoBus
paBHOBECHS TBEPAOTO
Tena

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc41a
6

15

Nmnynbc  maTepuanbHOM
TOYKH, CHUCTEMBI
MarepuanbHbIX TOYEK.
Wmnynee cunbl.  3akoH
COXpaHEHHUsT  HMIIyJbCa.
PeaktrBHOE NBH>KEHUE

buomuoteka LIOK
https://m.edsoo.ru/ff0c43d
6

16

PaGota ®  MOIIHOCTH
CUJIBI. Kunernueckas
SHEpPrus  MaTepualbHOW
toukn.  Teopema 00
H3MEHEHUN KUHETUYECKON
SHEPTUH

bubmuoreka LIOK
https://m.edsoo.ru/ff0c450
2

17

[loreHunanpHass sHEprus.
[lorenumanpHas d>Heprus
ynpyro
nehopMUpPOBAHHON
IIPYKUHBI.
[lorenumanpHass d>Heprus
Tena BOJIM3M HOBEPXHOCTU
3emiu

bubmuoreka LIOK
https://m.edsoo.ru/ff0c461
a

18

IloTreHunanbsHbIE "
HENOTEHLUAIbHBIE CHUJIBL.
Cas3p paboThI
HENOTEHLIUAIbHBIX CHJI C
N3MEHEHUEM
MEXaHWYECKON  DHEPruu
CUCTEMBI  TEl.  3aKOH
COXpaHEHHUs
MEXaHUUYECKON HEPTUn

bubmuorexa LIOK
https://m.edsoo.ru/ff0c478
c

19

JlabopaTopHas paborta
«HccnenoBanue CBA3U
paboThl CHUJTBI c
N3MEHEHUEM
MEXaHWYECKOW  DHEPruu
Tena Ha puMepe
pacTsDKEHUST  PE3HMHOBOTO
KTYyTa»

20

KonTponbnast paborta mno
TeMe «Kunemaruka.
JnHamuka. 3aKOHBI
COXpaHEHMsI B MEXaHUKE)

butmoteka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OcHOBHBIE MIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON  TEOpHH.

bubmoreka [IOK
https://m.edsoo.ru/ffOc4dc
2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
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
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https://m.edsoo.ru/ff0c4dc2

bpoyHOBCKOE ABUXKEHUE.

Auddysus

22

XapakTep [OBWKEHUS W
B3aMMOJCUCTBUS YaCTHI]
BEIIECTBA. Mopenu
CTPOCHUSA rasos,
KUJIKOCTEH U TBEPABIX
Ten

23

Macca MOJIEKYJIL.
KommuecTBo BEIIECCTBRA.
[Tocrosnnas ABoraapo

24

TersoBoe  paBHOBECHE.
Temneparypa u eé
U3MEpPEHHUE. [Ixana
temneparyp Lenbcus

25

Npeanvueii Taz B MKT.
OcHOBHOE ypaBHEHHE
MKT

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas

TeMmreparypa Kak Mepa
CpenHell  KHMHETUYECKOU
SHEPTHH JIBHDKCHUSI
MOJIEKYIL. VYpaBHeHue
MenpeneeBa-Kianeiipona

bubmuoreka LIOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JlaGopaTopHas pabora
«HccnenoBanue
3aBUCUMOCTH MEXTY
rmapaMeTpamMu  COCTOSIHHS
Pa3peKCHHOTO ra3a

29

H3onporeccer B
UJCAIBHOM Ta3e M HX
rpaduueckoe
IIPEJICTAaBICHNE

bubmoteka [IOK
https://m.edsoo.ru/ff0c570
e

30

BuyTpeHHss JHEprus
TEPMOANHAMUYECKON
CHCTEMBl M CIIOCOOBI €&
n3meHennsd. Konnugectso
TEIIOTHI " pabora.
BryTtpennss DHEprus
OJIHOATOMHOT'O
MJICaIbHOTO Ta3a

bubmuorexa LIOK
https://m.edsoo.ru/ff0c595
2

31

Buasl Tenonepenaun

bubmuorexa LIOK
https://m.edsoo.ru/ff0c5¢3
6

32

ViaenpHas TEMI0EMKOCTH
BeIIecTBA. KommuectBo
TETIOTHI npu
TerIonepeaaye.
AnmabaTHbIif Iporiecc

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c5¢3
6

33

[TepBsrit 3aKOH
TEPMOJMHAMUKH U  €ro
IMIPUMEHCHUEC K
M30IIpoLeccam

bubmoreka [IOK
https://m.edsoo.ru/ff0c5efc

34

Heob6patumocts

butmmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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NPOLIECCOB B TPHUPOJIE.

https://m.edsoo.ru/ff0c623

Bropoit 3aKOH 0
TEPMOJMHAMUKHU

35 [IpuHiun  geucTBUs U bubmuorexa [JOK
KIIJ] TemioBoi MaiuHbl https://m.edsoo.ru/ff0c600

a

36 uxn Kapuo u ero KI1/{

37 DKOJOTUYECKHE
PpOoOJIEMBI
TETUIODHEPTCTUKHI

38 O6006maromui YpOK bubnmnorexa [JOK
«MomnekynsipHas (u3HKa. https://m.edsoo.ru/ff0c693
OcCHOBBI 8
TEPMOAMHAMHKI

39 KontponbHas pabota mo bubnuoreka [JOK
TeMe «MonekyispHas https://m.edsoo.ru/ff0c6a5
¢buzuka. OcHOBBI 0
TEPMOIMHAMHKI

40 [TapoobpazoBanue U Bu6numoreka IJOK
KoHaeHcanus. Mcnapenue https://m.edsoo.ru/ff0c63b
Y KATICHUE 6

41 AOcomoTHas u bubauoreka [JOK
OTHOCHTCIbHAS https://m.edsoo.ru/ff0c64d
BIIQ)KHOCTh BO3/yXa. 8
Hacpuuennslii map

42 Tépnoe TEJO. bubmmoreka [JOK
Kpucrannmmgaeckue u https://m.edsoo.ru/ff0c65f0
amop(dHbIC Tena.
AHunsotponus CBOMCTB
KpPHUCTAJIJIOB. Kunxue
KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepHAIIbI

43 IInaBmenue n Bbubmmoreka ITOK
KPHUCTAJTA3AITHSL. https://m.edsoo.ru/ff0c670
VnenbHas TemIoTa 8
raBnenus. Cyonumanus

44 YpaBHeHue TEIJIOBOTO bubmmnorexa LJOK
Oananca https://m.edsoo.ru/ff0c682

0

45 DnexTpusanus Tel. bubmmorexa [JOK
OnexTpuueckui  3apsi. https://m.edsoo.ru/ffOc6bc
JIBa BUIA DIEKTPUUIECKHUX c
3aps0B

46 [IpoBoaHMKH, bubimoreka [JOK
JDJICKTPUKA u https://m.edsoo.ru/ffOc6bc
MOJIYIIPOBOTHUKH.  3aKOH ¢
COXPaHCHHUS
AIEKTPUYECKOTO 3apsa

47 BzaumoneiicTBue bubimoreka ITOK
3apsanoB. 3akoH Kysona. https://m.edsoo.ru/ffOc6ce
ToueunsIit 4
ANEKTPUUYECKUH 3apsiz

48 HanpsoxkéanocThb bubmorexa [JOK
ANEKTPUUYECKOTO OIS https://m.edsoo.ru/ffOc6df2

[IpuHnun cynepno3unuun
JJIEKTPUYECKUX  TIOJIEH.
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

JInHuu HanpsKEHHOCTH

49 Pabora CHII bubaunoreka IJOK
DIIEKTPOCTATHIECKOTO https://m.edsoo.ru/ff0c6f00
T10JIS1. [Torenuman.
Pa3HOCTh mOTEHIMAIOB

50 [TpoBogHUKH u Bu6imoreka IIOK
TUDJICKTPUKH B https://m.edsoo.ru/ff0c701
3JIEKTPOCTATHYECKOM 8
none.  Jludnexkrpuyeckast
MIPOHUIIAEMOCTh

51 DNEeKTPOEMKOCTb. bubnuoreka [JOK
Konuencarop https://m.edsoo.ru/ff0c712

6

52 DNEeKTPOEMKOCTh bubnuoreka [JOK
IJIOCKOTO  KOHJIEHCATOpa. https://m.edsoo.ru/ff0c72c
DHeprust 3apsHKEHHOTO 0
KOHJICHCATOPa

53 JlaGopaTopHas pabora 1
"Usmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54 [IpuHuun  pelcTBus U
MIPUMCHCHUE
KOHJICHCATOPOB,
KOITUPOBAIILHOTO
arrapara, CTPYWHOTO
MIPUHTEpA.
DneKTpocTaTHuecKas
3aIuTa. 3a3zeMiieHue
AJIEKTPONTPUOOPOB

55 DNeKTpUYECKUit TOK,
YCIIOBUS ero
CYIIECTBOBAHHS.
[TocTostHubii  TOK. Cuna
TOKa. Hampsokenue.
ConportuBienue.  3aKkoH
Oma 1t yyacTKa 1enu

56 ITocnemoBarenbHOE, 0.5 bubauoreka [JOK
HapajuIeNbHOE, https://m.edsoo.ru/ff0c74f0
CMECIIIAaHHOE  COCIMHCHHE
MIPOBOHHUKOB.
JlabopaTopHas paborta
«3yueHne cMemaHHOTO
COCJTUHEHUS PE3HCTOPOBY

57 Pabora ®  MOIIHOCTB bubimoreka [JOK
DIIEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0c783
3akoH Jlxxoynsa-Jlenna 8

58 3akon Oma g TOJHOM 0.5 bubimoreka [JOK

(3aMKHYTOH)

AJIEKTPUYECKON 11(S1178
Kopotkoe 3aMBbIKaHHUE.
JlaGopaTopHas paborta
«3mepenne SHAC
UCTOYHHKA TOKa H €ro
BHYTPEHHET O

CONPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae
0



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

59

PesepBHbIit YPOK.
KontponpHas pabota mo
TeMe "DnekTpoanHamMuka"
/ Bcepoccutiickas
poBepoyHas paboTa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c8c5
6

60

Oo6o06maromuit YpOK
«DQIEKTPOIMHAMUKAY /
Bcepoccutickas
IIpoBepoyHasi paboTa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c88b
e

61

DneKTpoHHas
MIPOBOJAMMOCTE  TBEPIBIX
METaJIJI0OB. 3aBUCHMOCTh
COINPOTHBIICHUS METAILJIOB
oT TEMIIEPATYPHI.
CBepXIpOBOJIMMOCTD

62

DNEeKTpUYECKUil TOK B
BaKyyMme. CaolicTBa
ANIEKTPOHHBIX ITYYKOB

63

[TomynpoBoIHUKY, ux
coOcTBeHHast u
IpUMecHast
npoBoaumMocTs. CBoiicTBa
p—N-nepexoaa.
[TonynpoBOIHUKOBBIE
IPUOOPHI

bubmuoreka LIOK
https://m.edsoo.ru/ff0c84a
e

64

DNEeKTpUYECKHi TOK B
pacTBopax U pacIulaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLIALHS.
DIeKTponn3

bu6nunoreka IJOK
https://m.edsoo.ru/ff0c82b
a

65

DNEeKTpUYeCKHuii TOK B
razax. CaMOCTOSITEbHBIN
u HECAMOCTOSITEbHBIN
pas3psa. Monnus. [1nasma

bubmoTeka [IOK
https://m.edsoo.ru/ff0c84a
e

66

DnexTpuueckue Mpudopsl
U  YCTpOMCTBA M  HX
MIPaKTUYECKOE
MIPUMEHEHUE. [IpaBuna
TEXHHKHU 0€30M1acCHOCTU

bubmoteka [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponpHast pabora mo
TeMe  «DJIEKTPOCTaTHKA.
[TocrossHHBIM
BIEKTPpUYECKU TOK. TokH
B Pa3JIMYHBIX CPEIAX»

bubmuorexa LIOK
https://m.edsoo.ru/ff0c8a8
a

68

PesepBHbIit YPOK.
O6o0maromuii  ypok 10
temaMm 10 kacca

butmoteka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
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/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

IlocTosiHHBIE MAarHUTHI H
1504 B3aMOJICHCTBHE.
MaruautHoe nosne. Bekrop
MarHUTHOM 1503010%°9117078
JInaun MarduTHOM
WHIYKIIUU

KoanuecTBo 4acoB

IIpakTHyec

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buomuoreka LIOK
https://m.edso0.ru/ff0c9778

MaruuntHoe noJse
MPOBOJIHUKA C  TOKOM.
OrnbIT Opcrena.
BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM

Jlaboparopuas pabora
«/3yuyeHne  MarHUTHOTO
I1OJIAA KaTylIKHU C TOKOM>»

[elictBue MarduTHOTO
MoJii Ha TMPOBOJHHUK C
tokoM. Cuna Awmmepa.
JlaGopaTopHas pabora
«Uccnenosanue aeiicTBUSI
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»

[elictBue MarduTHOTO
NnoJisl Ha  JBHXKYIILYIOCS
3apSKEHHYIO YaCTHILY.
Cwra Jlopenma. PaGota
cuiibl JIopeHia

DneKTpoMarHuTHas
uHayknus. [IoTok BekTopa
MarHUTHOMN WHIYKIINH.
OJC wuHaykKmuu. 3aKkoH
ANEKTPOMATHUTHOMN
unaykuuu Papaes

bubmuoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa LIOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bu6nunoreka IJOK
https://m.edsoo.ru/ff0c9df4

JlabGopaTopHas paborta
«HccnenoBanue  SBICHUS
ANEKTPOMATHUTHOMU

WHIYKIIAN»

butmunorexa LIOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTH. SIBIEHUE
CaMOUHIYKITUH. 2J1C
CaMOMHAYKIIUU. ODHEprus
MarHuTHOTO IOJIS
KaTYyUIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIE

TexHuuYecKkne yCTpOUCTBa
u ux MIPUMEHEHUE:!
MTOCTOSTHHBIE MarHuTHlI,
AIEKTPOMArHHUTHI,
AJIEKTPOJIBUTATEb,
YCKOPUTENIH
AJIEMEHTapHBIX  YaCTHII,

bub6nmoreka IJOK
https://m.edsoo.ru/ff0ca600



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

WHIAYKOHWOHHAs I1€Yb

10

11

O0o00marommii YPOK
«MarauTtHoe TI0JIe.
DJIeKTpOMarHuTHas
WHITYKIIHS

KonrponsHas pabora 1m0
TeMe «MarHuTHoe IoJIe.
DNeKTpOMarHuTHas
UHIYKLIHSD)

bubmmoteka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

13

CBo0OogHbBIE
MeXaHHYeCKre KoueOaHusl.
I"apmonunyeckue
KoneOaHusi.  YpaBHEHHE
rapMOHHMYECKHUX
koneOanuii. [IpeBpamieHue
SHEPTrUu

Jlaboparopuas pabora
«MccnemoBanue
3aBHCHMOCTH neproa
MaJiblX KoJicOaHHi TIpy3a
Ha HUTU OT AJIMHBI HUTU U
MacChl Tpy3a»

bu6nmoreka IJOK
https://m.edsoo.ru/ff0caf06

14

KonebGatenbHblit  KOHTYP.
CBoOoiHBIE
3JICKTPOMAarHUTHBIC
KoJieOaHHMsT B HCAIbLHOM
KOJIe0aTeIbHOM  KOHTYPE.
Amnanorus MEKY
MeXaHUYECKUMU u
AJIEKTPOMATHUTHBIMA
KOJIEOAHHUSIMH

bubmuorexa LIOK
https://m.edsoo.ru/ff0cb820

15

16

17

®opmyna Tomcona. 3aKoH
COXpaHEHHsS DHHEPruu B
UJCAIBHOM
K0J1e0aTeIbHOM KOHTYpE

IIpencraBienue 0
3aTyXarolux KojeOaHHsIX.
BriHyX1€HHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeIHyxI1eHHBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

IlepemeHHBIN TOK.
CunyconaanbHbIN

MIEPEMEHHBIN TOK.
MoOIHOCTh MEPEMEHHOTO
TOKAa. AMIUIMTYJHOE U
JICUCTBYIOIIEE  3HAYEHUE
CHUJIbI TOKA U HAIPSKEHUS

bubmuorexa LIOK
https://m.edsoo.ru/ffOch9c4

bubmuorexa LIOK
https://m.edsoo.ru/ff0cbb86

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

18

19

Tpancdopmarop.
[TIpousBoacTBO, mepenaya
u norpebrieHue
3JIEKTPUYECKON SHEPTUU

YcrpoicTBo u

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



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

MPaKTUYECKOe
MIPUMEHEHUE
AJICKTPUYECKOTO  3BOHKA,
reHeparopa MEepPEMEHHOTO
TOKa, JIMHAN
AJIeKTpoIepeaayd

DKOJIOrn4YecKue pHUCKHU
npu HPOU3BOICTBE
ANIEKTPOIHEPTUHL.
Kynbrypa mcnonp3oBaHus
AIIEKTPOIHEPTUU B
HIOBCETHEBHOM KHU3HU

21

MexaHnueckue  BOJIHBI,
yCIIOBUS
pacnpocTpaHEeHusl.
[lepuon. CxopocTb
pacnpoCTpaHEeHUs U JAJIMHA
BonHbL. Ilonepeunsle u
IIPOJIOJIbHBIE BOJIHBI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cca54

22

23

3Byk. CKopocTb 3ByKa.
I'pomkocTh 3Byka. Beicora
toHa. TemOp 3ByKa

DNIeKTpOMarHUTHBIC

BOJIHBI, HMX CBOKMCTBAa W
CKOpOCTb. [Ixana
AJIEKTPOMATHUTHBIX BOJIH

bubmuorexa LIOK
https://m.edsoo.ru/ff0cccOc

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

24

25

[IpyHIMIIBI pagUOCBSI3U U
TeJIeBuaAcHNA.  Pa3Burne
CpEICTB CBSI3M.
Panmonokanms

KonTponbHas pabota
«Konebanus u BOJTHBI»

bubmuorexa LIOK
https://m.edsoo.ru/ff0cc6f8

26

IIpssmonuHeiHOE
pacrpoCTpaHEHHE CBETa B
OJIHOPOJIHOM cpene.
Toueunslii WCTOYHUK
ceera. JIyy cBera

bubmuorexa LIOK
https://m.edsoo.ru/ff0cd350

27

28

29

30

OTtpaxxenue CBeTA.
3aKOHBI OTPAKEHUS CBETA.
IToctpoenue
n300pakeHN B IJIOCKOM
3epKkaje

[Ipenomnenue CBeTA.
ITonnoe BHYTPEHHEE
oTpaxkenue. lIpenenbHbIi
yromu IIOJIHOTO
BHYTPEHHETO OTPaAKEHUS

JlaGopaTopHas paborta
«M3mepeHne moOKazaTens
MPEJTOMIICHUS CTEKIIa

JIuH3bL [TocTpoenne
u300pakeHUi B JIMH3E.
®opmysia TOHKOW JIMH3BI.
YBenuueHue JIMH3bI

bubmoteka [IOK
https://m.edsoo.ru/ff0cd4e0

butmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bub6nmoreka IJOK
https://m.edsoo.ru/ff0cd67a

butmmoreka [IOK
https://m.edsoo.ru/ffOcddle


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaGopaTopHas paborta
«HccnenoBanue  CBOMCTB
M300paKCHUI B JIMH3AX)

32

33

34

35

36

Hucnepcus CBeTa.
CrnoxHbI cocTtaB 06emoro
CBeTA. IBer.
Jlaboparopuas pabora

«Habmonenne aucnepcuu
CBETa»

Wutepdepennust  cBeta.
Hudpakmus CBeTa.
Judpakumonnas pemeérka

[ToriepeyHOCTh  CBETOBBIX
BosH. [lonspusanus ceera

Ontuueckue mPUOOPHI |
YCTPOWCTBA M YCIIOBHUS HX
0€30MacCHOr0 NPUMEHEHUS

['paHunpl TPUMEHUMOCTH
KJIACCHYECKONH MEXaHHKH.
IToctynaTtel cnenuaibHOM
TEOPUU OTHOCUTEIFHOCTHU

buommoteka [IOK
https://m.edsoo.ru/ff0ced22

buomuoteka LIOK
https://m.edsoo.ru/ff0cf02e

bubmuorexa LIOK
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ameieHHe BpEMEHH H
COKpAIICHHUE ITTUHBI

OHeprus U HUMILYJIbC
PENATUBUCTCKOM 4aCTHUIIBI.
CBs13p Macchl ¢ 3Heprueu
U MMIIYJbCOM. OHeprus
MIOKOSI

KonTponbHas pabora
«Onruka. OcHoBBI
CIEIUAIBHOM TEOpUHn
OTHOCHUTEIIbHOCTH
DOTOHBI. dopmyna
[Inanka.  OnHeprus
UMIYJIbC GOTOHA
OTtkpeiTHE 51
UCCIJIEJOBaHNE

dotoaddexra. OnbiTel A.
I'. CtoneroBa

bubmuorexa LIOK
https://m.edsoo.ru/ffOcfad2

bu6nunoreka IJOK
https://m.edsoo.ru/ff0cfc68

bubmoteka [IOK
https://m.edsoo.ru/ffOcf6f0

bubmuorexa LIOK
https://m.edsoo.ru/ffOcfel6

butmunorexa LIOK
https://m.edsoo.ru/ffOcffc4

42

3aKOHBI doroaddexra.
VpaBHenune  DiiHIITEHHA

ISt doroaddexra.
«Kpacnas rpaHuLIa
doroaddexra

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d015e

43

44

JaBnenne cBera. OIBITEHI
I1. H. Jlebenena.
XHUMHYECKOE JIeUCTBUE
cBeTa

TexHudeckue ycTpoucTBa
u MIPaKTHYECKOE
[IPUMEHEHUE:
($hOTOdIEMEHT,

bub6nmoreka IJOK
https://m.edsoo.ru/ff0d04a6



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

dboTomaTYMK,  COJTHEYHAS
Oarapesi, CBETOAHO]]

45

46

47

Pemenune 3amau mo Tteme
«IIIEeMEHTEI KBaHTOBOU
OIITUKN)

Mopgens aroma Tomcona.
Onbiter  Pezepdopaa 1o
paccesiHUuIo 0-4aCTHLI.
[Tnanerapnas MOJIeTTh
aToma

ITocrynatel bopa

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

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d091a

buomuoreka LIOK
https://m.edsoo.ru/ff0dOafa

48

W3myuenue u norjaomeHue
doTroHOB TpU Tepexone
aToMa C OJHOIO YPOBHS
SHEPIruM Ha JIpyrou. Bunasl
CIEKTPOB

buomuoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

50

BonHoBeie CBOMCTBA
YaCTHII. Bousnbl zie
bpoitnsa. KoprnyckynsipHo-
BOJIHOBOM JlyaJu3M.
CnoHTaHHoe u
BBIHYKJICHHOE U3ITy4YCHUE

OTtkpeiTHE
pannoakTuBHOCTH. OIIBITHI
Pezepdopna 1o
OTIPEICIICHUIO CoCTaBa
paTuoaKTHBHOTO
U3JTYYCHUS

bubnmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

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

51

52

CeotictBa anbda-, Oera-,
ramMMa-Hu3JIyudeHHsI.
Bimsaue
pPaTnoaKTUBHOCTH Ha
JKHUBBIEC OPTaHU3MbI

OTkpelTHE TPOTOHA H
HEUTpPOHA. H3otomsl.
Anbda-pacna.

ONEKTPOHHBIN u
MO3UTPOHHBIN Oera-
pacnan. 'aMmma-usnydenue

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

53

OHeprus CBSI3M HYKJIOHOB
B sApe. Snepubie
peaKkuu. SnepHsii
peakTop. [Tpobemsr,
MIEPCIIEKTUBBI,
JKOJIOTUYECKHE  ACIIEKThI
AJIEPHOM DHEPrEeTUKH

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

54

ONeMEHTapHbBIE YaCTHIIBI.
OTtkpbITHE IIO3UTPOHA.
Metoabl HaOMIONEHUS |
perucTpanuu
JJIEMEHTApHBIX  YaCTHLL.
Kpyrubrit CTON
«DyHaMeHTaIbHbIE
B3aNMOECHCTBHS.

bub6nmoreka IJOK
https://m.edsoo.ru/ff0d0e38



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

EnunctBO bu3nIecKoi
KapTHUHBI MUPA»

55

56

57

58

Oransl pa3BUTHUA
actpoHomuu. [Ipukiannoe
u MHUPOBO33pEHYECKOE
3HaYeHHUE  ACTPOHOMUH.
Bun  3B&3mnHoro  HeOa.
CozBe3ausi, spkue 3BE3bI,
IUTAHEThI, WX  BHJIAMOE
JBUKCHHE. Conneunas
cucrema

Conuue. Conneunas
aKTHBHOCTh.  McTouyHMK
sHepruu CosHIA U 3BE3]

3BE31bI, HMX OCHOBHBIE
XapaKTePUCTUKU. 3BE3MbI
TJ1aBHOMN
M0CJIEI0BATEIbHOCTH.
BuyTpennee CTpOCHHE
3BE3. CoBpemeHHbIE
MPEJICTaBICHUS 0
MIPOUCX 0K ICHUH u
seomonm ~ ConmHua U
3BE3]

Mnineunsiii Ilyte — Hama
I'anaktuka. IlonoxxeHue u
nemwxkenne  ComHila B
I'anakTuke. TI'anakTuku.
Yépuble OpIppl B sAapax
raJlakTHK

59

Bcenennas.  PasbGeranme
rajakTukK. Teopus
boapmoro B3pBIBA.
PenukroBoe  wm3nmydeHwue.
MeraramakTuka

60

61

62

Hepemennsle npoOGieMsl
aCTPOHOMUHU

KonTtponbHas pabota
«DNEeMEeHTbl  aCTPOHOMHHU
U acTpOPU3UKI»

Ob6o6maromuit ypok. Poib
Gu3MKM M acCTPOHOMHUHU B
SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COLMATIBHOM W ATHYECKOU
chepax JeSATeTLHOCTH
YyesloBeKa

63

Ob6o6maromuit ypok. Poib
u  Mecto (usuku WU
aCTPOHOMHHU B
COBPEMEHHOM Hay4HOU
KapTHHE MHUpa

64

Ob6o6maromuit ypok. Poib
¢usznyeckoil Teopuum B




dbopMHUpOBaHUH
IIPEACTABICHUI 0
buznIecKoi KapTUHE
MUpa

O6o06maromuit YPOK.
MecTto (buzmyeckoin

65 KapTUHBI MHUpa B 0OLIeM 1
paay COBpPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MIPEJICTABICHUNA O IPUPOJIE
Pe3epBHblii YPOK.

66 MarunutHoe oJe. 1
DneKTpOMarHuTHas
WHIYKIHS
PesepBHbIil ypok. Ontuka.

67 OcHOBBI CHEIHATLHOM 1
TEOPUU OTHOCUTEILHOCTHU
PesepHbiit YPOK.

68 KBanrtoBas ¢dusnka. 1 bu6morexa [JOK
DJIEMEHTBl aCTPOHOMUH U https://m.edsoo.ru/ff0d1784
acTpou3uKu

OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI
10 KJIACC
Kon .
poBepsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTAThI 0CBOEHHH 0CHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
JleMOHCTpUpOBaTh Ha MpUMEpPAX poJib U MecTo (U3UKU B (HOPMHUPOBAHUU
10.1 COBPEMEHHOW Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHM, B IPAKTHYECKON AEATEIbHOCTH JIFOIEH
VY4uThIBaTh TpaHUIBl MPUMEHEHHsS H3YYEHHBIX (DU3MYECKHX MOJIENeH:
102 MaTepruaibHast T(j‘-IKa, WHEPLIHAAIBHAS CHCTEMA OTCUYETA, a6cvomoT}fo TBEpPIOE
T€JI0, UCAIBHBIN r'a3; MOAEIN CTPOEHUS ra30B, KUAKOCTEW U TBEPIBIX TEI,
TOYEYHBIN JIEKTPUUYECKU 3aps]l — P pelIeHnH HU3NUECKUX 3a1a4
PacnoznaBate (Qusnueckue sBiIeHUs (Mporecchl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUUYECKOH TEOpUn
CTPOEHHUS  BellecTBAa U DJJEKTPOJAMHAMMKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBU)KEHUE, CBOOOJHOE MaJileHUue Tell,
JBUYKEHUE 10 OKPYKHOCTH, MHEPLMs, B3auMOAEHCTBUE Tel; Auddysus,
10.3 OpOYHOBCKO€ IBUKEHHE, CTPOEHUE )KUIKOCTEH U TBEPIBIX TEI, U3MEHEHHUE
o0b€Ma Ten Mpu HarpeBaHuW (OXJAXKACHHM), TEIJIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJEHCALUs, IUIaBJICHHE, KpUCTAJUIM3alus, KUIICHHUE,
BJIQXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B
3aKpBITOM COCYZA€, CBSI3b MEXKIy IapaMeTpaMu COCTOSHHA rasa B
M30IpoIieccax; dJIEeKTPU3alMs Tell, B3auMOJIeHCTBHE 3aps10B
OnuceiBaTh MEXaHUYECKOE JIBYKEHHUE, UCTOJb3Ys (PU3HUECKUE BEINYNHBIL:
KOOpAUHAaTa, MyTh, IEPEMELLIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUia,
10.4 UMIyJIBC ~ Tella, KHUHETWYecKash »JHeprus, IOTeHIHalbHas JHEeprus,
MexaHudeckas paboTa, MeXaHM4YecKass MOIIHOCTb; IPH  ONUCAHHUU
MPaBWJIbHO TPAaKTOBaTh (PU3MUECKUN CMBICH HCIOJB3YEMBIX BEJIMYHH, UX



https://m.edsoo.ru/ff0d1784

0003HAUYCHHUSI U EIUHUIIBI, HAXOAWTH (POPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(U3HUYECKYIO BEIMYUHY C APYTUMU BETMUYUHAMU

10.5

10.6

10.7

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUS,
UCTIONB3YS (PU3NYECKHe BETHMYUHBI: JaBJICHHUE ra3a, TeMIepaTypa, CpeIHssa
KHHETHYeCKas SHEPIUs Xa0THYECKOTO JIBUKCHUS MOJIEKYII,
CpeAHEKBaJIpaTU4HAs  CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEILJIOTHI,
BHYTpEHHSIsL dHeprusi, pabora raza, Ko3(QQUIMEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOTO JBUTATeNsl; IPU ONMHUCAHUM MTPABUIIBHO TPAKTOBATh (HPU3NUECKHUN
CMBICJT UCHOJB3YEMbIX BEIMYMH, UX OOO03HAYCHHS U €IUHUIIBI, HAXOIUTh
(bopMynbl, CBS3BIBAIOIINE TaHHYIO (U3WYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAM

OnuceiBaTh  M3YYEHHbIE  JJIEKTPUYECKHME  CBOWCTBA  BeUleCTBA U
ANEKTpUYECKUE sBJICHUS (IIPOLECCHI), UCHOIB3YS (PU3NUECKHE BEIMYUHBI:
NEKTPUYECKUN 3aps]l, DJIEKTPUUYECKOE I10JIe, HANPSKEHHOCTh I0JI,
MOTEHIIMaJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMUCAHUH MPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICI UCTIOIB3YEMbIX BEJIMYMH, UX 0003HAYCHUS U CTUHUIIBL
yKa3bIlBaTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTUMHA BETMIUHAMUA

aHAJIM3UPOBaTh (HPU3MUYECKHE MIPOLIECCH U SIBJICHUS, UCIOIb3Ys (GU3NYECKUE
3aKOHBl U NPUHLMUIBL 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3axonbr
HeroTOHA, 3aKOH COXpaHEHHs MEXaHMYECKOM JHEPruu, 3aKOH COXPaHECHMs
UMITyJIbCA, NPUHLHUI  CYNEPHO3ULUU CWJI, MPUHLMUII PaBHONPABUS
UWHEPLHAIBHBIX CUCTEM OTCUYETA; MOJIEKYJISIPHO-KUHETHUYECKYIO TEOPHUIO
CTPOEHHs BEILECTBA, TIa30BbIC 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKON
SHEPrUU TEIUIOBOTO ABMXKEHMSI MOJEKY1 € aOCOJIOTHOM TemImeparypoil,
NEpBBIH 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DIIEKTPUYECKOIO
3apsija, 3akoH KyloHa; mpu 3TOM pasiuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIaCTH)
IIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHLMIBI JEHCTBHUS MAallWH, HOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3auyarh  YyCJIOBHS UX  0€30MacHOro
HCIIOJIb30BAaHUs B TOBCEITHEBHOM KU3HU

10.9

BBIOMHATE AKCHEPUMEHTHI MO HMCCIEAOBAHUIO (PU3UYECKUX SIBICHUN H
MIPOIIECCOB C MCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopMynupoBath npobiaemy (3a1ady) U THIIOTE3y y4EOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYIOBaHUS, TTPOBOJANTH OITBIT
1 (OPMYIUPOBATH BHIBOJIBI

10.10

OcyiecTBiATh NpsIMble M KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEINYMH;
IIpU 3TOM BBIOMpPATh ONTHUMAJbHBIM CIIOCOO U3MEPEHMs] M HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

10.11

10.12

HccnenoBaTh  3aBUCUMOCTH  MEXIy (U3MYECKUMH BETUYMHAMU C
WCIIONIb30BAHUEM TPSIMBIX HW3MEPEHHM; TIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yabTaThl  IOJYYEHHOH  3aBHCHUMOCTH
(U3UYECKUX BETWYMH B BHUJE TAOMUIl U TpadUKOB, JENaTh BBIBOJBLI IO
pe3yiabTaTaM UCCIEI0BAHMS

CobmroiaTh mpaBmiia 6€30MacHOro Tpy/Ja IpH MPOBEACHUN UCCIIEI0BaHUN B
paMKax y4yeOHOTro SKCHEpUMEHTa, Y4eOHO-UCCIeA0BATENBCKON U POSKTHOM
NEeSTeIbHOCTH C  WCIIOJIb30BAHWEM  H3MEPUTENIbHBIX  YCTPOMCTB H
712a00paTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3amauu C SBHO 3aJaHHON (DU3UYECKOW MOJEINbIO,
WCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBHS
3a/1a4¥ BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BEITMUUHBI
u (dopmynbl, HEOOXOAUMBIE Il €€ pelIeHUs, MPOBOJUTH PACUYETHl M
OILICHHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYCHHS (PU3NIECKON BEITHMUHHBI




10.14

Pemars KaueCTBEHHbIE 3aJaun: BBICTpanuBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIEMIOYKY PACCYXKIACHUH C ONOpPOM Ha H3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHUHd  y4eOHbIX  3aJa4  COBpPEMEHHBIE
WH(POPMAIIMOHHBIE  TEXHOJIOTMH  JUIS  TIOMCKAa, CTPYKTYpUpPOBAHHUS,
UHTEpIpEeTallii M TPEACTaBICHUS Y4eOHOM U HAYYHO-MOMYJISIPHOMN
uHpOpMAlUY, TOJNYYEeHHOH W3 PAa3JIMYHbIX MCTOYHHKOB; KPHUTUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(GOPMALIUIO

10.16

[IpuBOIUTE IpUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW JKU3HH
uisi  o0OecriedyeHus: 0€30MacHOCTH TpU  oOpaleHuu ¢ npubopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 30POBBS U COOIIOIACHHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpele

10.18

Kon
MPOBEPSIEMOro
pe3yJbTara
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PaGoTtate B rpyIie ¢ BBINOTHEHHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
MJIAHUPOBATH Pa0OTy IPYIIIBI, PAIMOHATBHO PACIPEACIATh 00S3aHHOCTH U
IJIAHUPOBATh JIESITEIBbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJeKBaTHO
OLCHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpYIIbl B PEUICHHUE
paccMaTpuBaeMoi mpoOIeMbl

11 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MeCTO (PU3HKU B (HOPMHPOBAHHH
COBPEMEHHON HAYyYHOW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTWH, B MPAKTUYECKON AEATEIBHOCTH JIIOJCH, LEIOCTHOCTh M
€IMHCTBO (PU3UYECKOM KapTUHBI MHUpa

11.2

Y4uTHIBaTh TPAaHULBI MPUMEHEHHUS HW3YUYEHHBIX (U3NYECKUX MOJIENCH:
TOYEYHBIN JJIEKTPUYECKUN 3apsll, SAIEepHAasT MOJEIb aToOMa, HYKJIOHHAs
MOJIeTIb aTOMHOTO siJIpa MPHU PEeIeHUH PU3NIECKUX 3314

11.3

11.4

Pacnio3naBats (husnueckue spneHus (porecchl) U 00BSICHATh UX Ha OCHOBE
3aKOHOB QJICKTPOJUHAMHUKN U KBAaHTOBOU (1)I/ISI/IKI/II SJICKTpHUYCCKasd
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBUS
TOKa, B3aUMOJICHCTBUE MATrHUTOB, 3JICKTPOMArHUTHAs MHIYKLHS, JEHCTBUE
MAaroMuTHOro 1I10Jid Ha TIPOBOAHHMK C TOKOM H )IBI/I)KYHII/IﬁC?[ 3apsanm,
ANEKTPOMArHUTHBIE Kosie0aHus u BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHe CBETa, OTpPaKeHHe, NpeIoMIIeHHe, HWHTephepeHIs,
nudpakius U MOJISpU3alysl CBETa, JUCTEPCUsl CBETa, (POTOIIEKTPUUECKUIN
addexr (PpororddexT), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEMUATOTO
CIeKTpa  aromMa  BOJIOpO/AA,  €CTeCTBEHHass M  HMCKYCCTBEHHas
PaaOaKTUBHOCTD

OnuceiBaTh U3yYEHHbIE CBOMCTBA BellleCcTBa (JIEKTPUYECKHE, MarHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAMMOCTh DPA3IMUHBIX Cpel) H
ANEKTPOMAarHWTHBIE  SIBIE€HUSA  (MIPOLIECCHI), HUCHONB3YS  (hU3Mveckue
BEJIMYMHBI: JIEKTPUUECKUN 3apsil, CUJIa TOKA, AIEKTPUUIECKOE HANPSKEHUE,
AJIEKTPUIECKOE COMPOTHBIICHUE, pa3HOCTh mnoTteHiumano, JJC, pabota
TOKa, WHAYKUUS MarHuTHoro nmousisd, cwia Awmmepa, cuna JlopeHna,
MHIYKTUBHOCTh KaTYIIKH, SHEPTHs AJIEKTPUUYECKOTO0 U MarHUTHOTO MOJeH,
NepuoJl U YacTtoTa KonebaHui B KojeOaTeNTbHOM KOHTYpE, 3apsil U Cuia
TOKa B IIPOLECCEe TapMOHUYECKUX DJEKTPOMAarHUTHBIX KojeOaHui,
(doKycHOE paccTOsSHME U ONTHYecKass CHila JIMH3bl, MpPU OIUCAHUU
MPaBWJIbHO TPaKTOBaTh (PU3MUECKUNH CMBICH HCHOJB3YEMBIX BEJMYHH, UX
0003HAYeHMs W €JIMHMIIbI, YKa3bIBaTh (HOPMYJIbl, CBSI3BIBAIOLINE TaHHYIO




(bu3MYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU
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11.6

11.7

11.8

OnuceiBaTh HM3y4EHHBIC KBAaHTOBBIC SBIEHUS M IIPOLECCHI, HCIOJIB3Ys
¢bu3nyecKue BeIMYUHBL: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, TMHA BOJHBI
U 4acToTa CBETa, JHEPruss U MMIynbc (OTOHA, NEPUOA IOJypacnaja,
SHEPTUsl CBSA3U ATOMHBIX SA€p; IPU ONMCAaHUU IPABUIBHO TPaKTOBATh
(Gu3NyecKuil CMBICI MCIOJNb3YyEMBbIX BEJIWYMH, HUX OOO3HA4YEHUA W
€IMHHULBI, YKa3bIBaTh ()OPMYIJIbI, CBS3BIBAIOIIME [AaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTMMH BEJIIMYMHAMM, BBIYMCIATH 3HaueHUE (pu3nueckoi
BEJIMYMHBI

AHanu3upoBath (HU3NYECKHUE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3NYECKHE
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI MOCIEAOBATEIHLHOIO H
napajieIbHOTO COCAMHEHUS IPOBOAHUKOB, 3aKoH Jxoyns — JleHna, 3akoH
ANEKTPOMArHUTHOM MHIYKIIMH, 3aKOH MPSIMOJMHEHHOIO PaclpoCTpaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHHS CBETa, YpaBHEHUE
OiHmTetHa a1 Qorodddexra, 3aKOH COXpaHEHUS OHHEPruu, 3aKOH
COXPaHEHUsl UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPHUUECKOT0 3apsaa, 3aKOH
COXpaHEHUs MacCOBOT'0 YHCIA, MOCTyNaThl bopa, 3aKOH paJloaKTUBHOTO
pacmana; mpH 3TOM pas3iuvaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTeMaTU4ecKoe  BBIpaXEHUE U  ycJoBUS  (TpaHHIBL,  001acTH)
MPUMEHUMOCTH

Onpenendrb  HampaBiI€HUE BEKTOpa HHIYKUMM MAarHUTHOTO  IOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeniia

CtpouTh W OINUCHIBATh H300paKCHHE, CO37aBACMOEC ILIOCKHUM 3EpPKajioM,
TOHKOU JIMH30H

11.9

BBINONHATE 3KCIEPUMEHTBI IO HUCCICIOBAHHIO (DU3MYECKUX SBJICHUN WU
MIPOLIECCOB C MCIIOIH30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPH STOM
dbopMynupoBath npobiaemy (3a1ady) U THIIOTE3y y4EOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYIOBaHUS, IPOBOJUTH OIBIT
1 GOPMYIIHPOBATH BHIBOJIBI

11.10

Ocy1iecTBiATh NpsIMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEINYMH;
IIpU 3TOM BBIOUPATHh ONTHUMAJBHBIM CIIOCOO M3MEPEHMs] U HCIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUMN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (DM3WYECKMX BEJIMYMH C HCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHHI; IPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMKCUPOBATh
pe3yabTaThl IMOJYYEHHOH 3aBHCUMOCTH (DU3MYECKUX BEIMYMH B BUJE
Tabuui ¥ rpaduKoOB, JAeJIaTh BHIBOABI IO PE3yJbTaTaM UCCIIeI0BaHUS

CobmronaTh mpaBmiia 0€30MacHOro TpyAa NpU MPOBEACHUH HCCIEI0BaHUM
B paMKax Y4YeOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKON U
IIPOEKTHOM NIE€ATEIBHOCTH C MCIOJb30BaHUEM HU3MEPUTEIBHBIX YCTPONCTB
1 1a00paTOpHOIro 00OpyAOBaHUS

Pemarp pacu€rHble 3agaud ¢ SBHO 3aJaHHOM (DPU3MUYECKON MOJENblo,
UCHOJb3Yys (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a yCIOBHUS
3aJa4uu BI)I6I/IpaTI> (1)I/ISI/I‘~I€CKyI-O MOJ€CJIb, BBIACIIATH (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI
u (QopMmynbl, HEOOXOmuUMbIE Ui €€ pEIIeHUs, MPOBOAUTH pacuéThl U
OIICHUBATh PC€AJIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHHA (i)HSI/IquKOfI BEJIINYHHBI

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPANBaTh JIOTHUYECKH
HENIPOTUBOPEUYUBYIO IIENIOYKY PACCYXKIACHUH C OIOpOM Ha W3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

Hcnonp3oBath  mpu  pemieHMH  y4eOHBIX  3ajjad  COBpPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMH  JUIs  TIOMCKa, CTPYKTYpUpPOBaHHUS,
UHTEpIpeTalMi U TMpeACTaBlIeHUS y4eOHOW M HAy4YHO-IOMYJISIPHOM
uHpOpMalUY, TMOJYYEeHHOH W3 pPa3IUYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

OOBSICHATh MPUHIMIBI JEHCTBUS MalIMH, NPUOOPOB U TEXHUYECKHX




YCTPOWCTB;, pa3nuyaTh YCJIOBHS WX 0€30MMacHOTO MCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

[TpuBOAUTH IPUMEPHI BKJIa1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB

11.17 B pa3BUTHE HAyKH, B OOBSCHEHHE TPOILECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU M TEXHOJOTHI
Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOM >KHU3HU
11.18 Uit o0OecriedyeHuss 0€30MacHOCTH Tpu  oOpamieHud ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3I0POBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOI'0 MIOBEIEHUS B OKpYXKaIoIel cpene
PaGorate B rpymnme C BBINIOJHEHHUEM pa3JIMUHBIX COLUAIbHBIX pPOJIEH,
IUITAHUPOBaTh PabOTy TPYIMIbL, PAMOHAIBHO paclpelessaTh O0sS3aHHOCTH U
11.19 IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJeKBaTHO
OLEHMBAaTh BKJIAJ KaKAOr0O M3 YYaCTHUKOB TpPYyNIbl B pelICHHUE
paccmaTrpuBaeMoil mpoOIeMbl
ITPOBEPSIEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC
Kon Kon IIpoBepsiemble 31eMEHTBHI CO/IePKAHUS
pa3jiesia | HNPpOBepsIeMOro
3J1eMeHTa
1 OU3UKA 1 METOABI HAYYHOI'O ITO3HAHU A
11 ®uszuka — Hayka o npupoxe. Hayunele Meronpl NO3HaHUA
OKpy’Karoniero Mupa. Ponp 3KcnepuMeHTa M TEOpUM B Ipoliecce
MIO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1.2 MogenupoBanue Qu3MuecKux sBIeHUN U mporeccoB. HayuHble
runore3pl.  Pu3nyecKue  3aKOHBI M TeOpuH. [ 'paHuIbI
OPUMEHUMOCTH (PU3MUECKUX 3aKoHOB. [IpMHLIMI COOTBETCTBUS.
Pormes u mMecto ¢usuku B (popMHUpPOBAaHUHM COBPEMEHHON HAay4HOM
KapTUHBI MUPA, B IPAKTHYECKON AESTEIbHOCTH JII0IeH
2 MEXAHHWKA
2.1 KMHEMATHKA
2.1.1 Mexannueckoe naBrkeHre. OTHOCHUTEIBLHOCTh MEXAHHUYECKOTO
nBwkeHus. Cucrema otcuéra. TpaekTopus
212 [lepememienne, CckopocTh (CpelHssi CKOPOCTb, MIHOBEHHAs
CKOpPOCTh) M YCKOPEHHE MaTepHAIbHOW TOYKH, WX MPOEKIUU Ha
ocu cucteMbl KoopauHat. CloKeHue nepeMelieHnid U CIoXKeHne
CKOpOCTE
2.1.3 PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJUHEHHOE IBH)KEHHE.
I'paduku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U
nepeMeIeHHs] MaTepUaIbHOM TOUKU OT BPEMEHH
214 CBoOogHOE majeHre. Y CKopeHrue CBOOOHOTO MaICHUs
2.15 Kpuonuneiinoe JBUKCHHUE. PaBHOMEpHOE JBUKCHHE
MaTepUATbHOW TOYKH 10 OKPYKHOCTH. YTJIOBas CKOPOCTb,
nuHeWHas ckopocth. Ilepuon u yacrora. LleHTpocTpemutensHoe
YCKOpEHHE
2.1.6 TexHuueckue ycTpoiicTBa: CHMIOMETp, JBUKEHUE CHaps/IOB,
IIETTHBIE ¥ PEMEHHBIE Tepelaun
2.1.7 [Ipaktuyeckue paboTel. HM3MepeHHe MIHOBEHHOW CKOPOCTH.
HccnenoBanre COOTHOMICHUST MEXAY MYTSAMH, NPONHICHHBIMA
TEJIOM 32 TIOCJIE€JIOBATENIbHBIE paBHBIE MPOMEXYTKH BPEMEHH MpPU
PaBHOYCKOPEHHOM JIBMKEHWU C HAYaJIbHOM CKOpPOCTBIO, PaBHOMU
Hymaro. V3ydeHue JBMKEHHS IIApUKa B BSI3KOH JKHIKOCTH.
W3ydenne nBmkeHus Tea, OpPOMIEHHOTO TOPU30HTAIBHO




2.2 JJMHAMUKA
221 [Tpunuun otHocutensHocTU ['anunes. Ilepssiil 3akoH HprloToHAa.
WHuepuuaibHble cUCTEMBbI OTCUETA
2.2.2 Macca tena. Cuia. [lpuHuun cynepno3unyu cui
2.2.3 Bropoit 3akon HploToHa aia  MarepuaabHONM TOYKH B
unepuuanbHoil cucteme orcuéra (MCO). Tperuit 3akon HeroToHa
JUIs MaTepUAIbHBIX TOYEK
224 3akoH BcemupHOro taroreHus. Cuna Tspkectu.  llepsas
KOCMMYEcKasi CKopocTb. Bec Tena
2.2.5 Cuiia ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs! CKOJIBXEHUS U CHIla
Tpenus nokos. Koapduuuent tpenus. Cusa CONpOTHUBICHUS TIPU
JIBVDKEHUU TeJa B )KUJKOCTH MJIU ra3e
2.2.7 [locrymarensHoe ¥ BpaliaTesibHOE JBM)KEHHE aOCOIIOTHO
TBEPJOTO TeNa
2.2.8 MOMEHT cuibl OTHOCUTEIbHO OCH BpamieHus. [liaedo cuiibl.
Ycnosus paBHoBecus TBEpaoro Tena B MCO
2.2.9 Texuuueckue YCTpOMCTBA: HO/IINITHUKHY, JIBIOKEHUE
MCKYCCTBEHHBIX CITyTHUKOB
2.2.10 [Ipaktuueckue paboTel. W3ydenuwe pABMkeHUs Opycka IO
HAaKJIOHHOW IUIOCKOCTH TIOA JI€HCTBHEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCHUMOCTU CHJI YIIPYIOCTH, BO3HMKAIOLIUX B
nehopMUpyeMol MPYKUHE U PE3UHOBOM 00pasile, OT BETUUYMHBI
ux aedopmanuu. MccnenoBanue yciaoBUi paBHOBECHS! TBEPIOTO
TEJ1a, UIMEIOIIETO OCh BPAIICHHSI
2.3 3AKOHbI COXPAHEHUNS B MEXAHUKE
2.3.1 Hmmynbec MaTepuanbHOM TOYKH, CHCTEMBl MAaTepPHAIBHBIX TOYEK.
Vimnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHust umnyisbca B MCO. PeakTuBHOE IBM)KEHNE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIBI
2.35 Kunerndeckass osHeprus MmarepuanbHOM TOYKH. Teopema o
KHHETHYECKOW SHEPTUU
2.3.6 [TorenunanbHast dHeprus. [loTeHumanbHas SHEpPrus yOpyro
nepopMupoBaHHOW TNpykuHbl. [loTeHIManpHas »JHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN
2.3.7 [loTeHnnanpHble W HEMOTEHIMAIbHbIE culbl. CBsI3b pabOTHI
HETIOTEHIUANBHBIX CHJI C W3MEHEHHEM MEXaHHYeCKOW SHEprHH
CHCTEMBI Tell. 3aKOH COXPAHEHUs] MEXaHUYEeCKON SHEepruu
2.3.8 Yrpyrue v Heynpyrue CTOIKHOBEHHS
2.3.9 TexHuueckue YCTPOWCTBA: JIBUKEHHE PpaKeT, BOAOMET, KoIep,
IIPY’KWHHBIN TUCTOJIET
2.3.10 [TpakTnueckue paboTel. M3ydueHue CBS3M CKOpOCTEM Ten mpu
Heynpyrom yaape. MHMccienoBanue CBSI3M  pabdOTBI  CHIIBI  C
M3MEHEHHEM MEXaHMUYECKOW PHEPTUH Teja
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUU
3.11 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KHHETHYECKOH  TEOpHUH.
Bbpoynosckoe nBuxkenue. uddysus. Xapakrep ABHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BELIIECTBA
3.1.2 Mogenu cTpoeHHsl Ta30B, KHUIKOCTEH M TBEPIBIX TE U 0OBSICHEHUE
CBOWCTB BEIIECTBA HA OCHOBE ATUX MOjIeJel
3.1.3 Macca monekyn. Kommgectso Beniectsa. [locTosiHHast ABoraapo
3.1.4 TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana

temnepatryp Lenscns




3.15

Monens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-
KHMHETUYECKOW TEOPUH MICATBHOIO ra3a

3.1.6 AOcomoTHass TeMmIiepaTypa Kak Mepa CpeaHed KHHEeTHYECKON
SHEPTUU TEIJIOBOTO JABIXKEHMA yacTull rasza. lllkama temmnepatyp
KenbBuna
3.1.7 Ypasuenue Kianelipona — Menzaeneesa. 3akoH JlanpToHa
3.1.8 ["a30BbIe 3aK0HBI. V30mporieccsl B UIEATbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHu4YecKre yCTpoiCTBa: TEPMOMETP, OapOMETp
3.1.10 [Tpaktuyeckue paboTsl. M3MepeHue macchl BO3JyXa B KIACCHOM
KomHare. lccnenoBaHue 3aBUCHMMOCTH MEXAy IlapaMeTpamu
COCTOSIHUS Pa3peKEHHOT0 rasa
3.2 OCHOBbI TEPMOJIMHAMMUWKHA
3.21 TepMmoanHamuueckas cUCTEMA. BuyTpennss SHEPrus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ N3MEHEHHUS
3.2.2 KomuyectBo  Temiotel W pabota. BHyTpeHHssT — SHeprus
0JTHOATOMHOTO WJICaJIbHOTO Ta3a
3.2.3 Buasl  Temnonepenauu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
n3nydeHue. TemnoéMKOCTh Teja. YJAelbHas TEMIOEMKOCTb
BemlecTBa. Pacuér komyecTBa TEIUIOTH IPH TeIUIonepeaaye
3.24 IlepBbiii 3akOH TepMOAMHAMUKH. [IpuMeHeHHE mNepBOro 3aKoHa
TEPMOJMHAMMKHN K u3ompoueccaM. ['paduyeckas uHTEpnpeTanus
paboThI Taza
3.25 TennoBble MamuHbl. IIpUHIMNOBL JEHCTBUSA TEIUIOBBIX MAIlUH.
[IpeoOpa3oBaHus SHEPTUM B TEILIOBBIX MammHax. Koaddumnuent
nosiesHoro aeiictBus (manee — KIIJ[) teruioBodt mammnbl. [{uki
Kapnro u ero KIIJI
3.2.6 Bropoii 3akoH TepmoauHamMuku. HeoOpaTUMOCTh MpOIECCOB B
npupoje. TemnaoBble JIBUTaTeNd. OKOJOTHYECKHE MPOOIEMbI
TEIIO3HEPreTUKH
3.2.7 TexHudeckne yCTPOWCTBA: IBUTATeNlb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHED
3.2.8 ITpakTueckue paboThl. M3Mepenne yneabHON TEMIOEMKOCTH
3.3 ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpazoBanue U KoHAeHcauus. lcmapeHue U KHUIIEHHE.
VYaenpHasi TeroTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl
KUTICHUS OT JaBJICHUs
3.3.2 AOCONIOTHAS M OTHOCUTENBHAS BIQXKHOCTh BO3AyXa. HachImeHHbIN
nap
3.3.3 Teépnoe teno. Kpucrammmueckue u amopQHbie Terna. AHH30TPOIHS
cBoiictB  KkpuctaioB. JKuakue kpuctawisl. CoBpeMeHHbIE
MaTepHaIbl
3.34 [InaBneHve W KpuCTaUIM3aLMsA. YJAelbHas TEIJIOTa IUIaBJICHUS.
CyOnumarus
3.3.5 YpaBHeHHUE TEIIOBOro HajaHca
3.3.6 TexHUuyeckue ycTporcTBa: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH TOJy4YeHUsI COBPEMEHHBIX MaTepUalIOB, B TOM YHUCIIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 ITpakTiueckue paboTsl. M3MepeHne BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
411 OnexTpu3anys Tell. DNEeKTPUYECKUit 3aps. [IBa Buaa aeKTpUIecKux
3apsi/IoB
4.1.2 ITpoBOAHMKH, TUAIEKTPUKH U TOJTYITPOBOJHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
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B3aumopeiictBue 3apsoB. 3akoH Kynona

4.1.5

Onektpuueckoe mnosie. Hanpsok€HHOCTh 3IEKTPUYECKOTO  IOJIA.
[Tpuanmn cynepnosuuuy. JIMHUM HANIPSHKEHHOCTH 2JIEKTPUYECKOTO
10JIS

4.1.6

PaGora cun SJICKTPOCTATUYCCKOI'0 II0JIA. HOTCHHI/IEUI. PaszHocTh
IIOTCHIIMAJIOB

4.1.7

HpOBOI[HI/IKI/I " OUIJICKTPUKU B IIOCTOAHHOM J3JICKTPUYCCKOM IIOJIE.
I[I/IE)JIGKTpI/I‘IGCKaH IMPOHUIACMOCTDb

4.1.8

OnektpoéMkocTs. Konnencatop. DIeKTpoEMKOCTb  IMJIOCKOTO
KOHJIEHCAaTopa. JHEprus 3apsHKEHHOT0 KOHIEHcaTopa

4.1.9

Texnuueckue yCTpOICTBA: AIIEKTPOCKOTI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIllMTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrnueckue paboThI. N3mepenue 3IEKTPOEMKOCTH
KOHJICHCATOPa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 VYcenoBusi CyIIECTBOBAHMS IIOCTOSIHHOTO 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [1oCcTOsSHHBII TOK

4.2.2 Hanpspkenue. 3akon Oma /17151 yyacTka Lenu

4.2.3 DJEKTPUYECKOE  CONPOTHBIIEHUE. Y JIENbHOE  CONPOTHBIICHHE
BEIIECTBA

4.2.4 [TocnenoBarenbHoe, MapajuleIbHOE, CMELIAHHOE COEJIMHEHHE
IPOBOJTHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7 anekTponaBwkymias cwia (mamee — OJIC) u  BHyTpeHHee
CONPOTUBIICHUE MCTOYHUKA ToKa. 3akoH Owma mjig TOJHOHN
(3aMKHYTOI) 3nekTprueckoi nenu. Koporkoe 3amblkanue

4.2.8 DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBHUCHUMOCTb
COITPOTHUBIICHUS] METAJIOB OT Temreparypbl. CBepXIpPOBOJAUMOCTh

4.2.9 DJEeKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB

4.2.10 [TonynpoBonuuku. CoOcTBEHHass M MpPUMECHAs MPOBOAUMOCTH
noiaynpoBoHHKOB. CBOMCTBa p-n nepexona. IlonynpoBogHUKOBbIE
prOOpbI

4211 OJNEKTPUUECKUH TOK B  DJEKTPOJUTAX. JEKTPOJIUTHYECKAs
JIMCCOIMAITUSA. DIICKTPOIH3

4.2.12 OnexTpuuecknuii  ToK B raszax. CaMOCTOSATENBHBIN U
HECAMOCTOSITETIFHBIN pa3psi. Pa3nmudHbIe THITBI CAMOCTOSATEIEHOTO
paspsga. MoaHus. I1nasma

4.2.13 TexHU4YecKne yCTPOMCTBA: aMIlepMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENBHBIE TMPHOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBII JMOJ, TEPMHUCTOPbI U (boTope3nucTopsl,
TIOJTYITPOBOTHUKOBBIN JTHO]T, TAJIbBAHUKA

4.2.14 [Tpaktuyeckue paboTbl. M3ydyeHHEe CMEIIAHHOTO COEIUHEHHS

PE3UCTOPOB.
WUsmepenne OJIC uCTOYHWMKA TOKA U €ro  BHYTPEHHETO
conpotusiieHus. Habmonenue anexrpoinsa




11 KJIACC

Kon Koanposepsiem IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
pasjena | oro 3JeMeHTa
4 OJIEKTPOAMMHAMUKA
4.3 MATHUTHOE TT1OJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3.1 [TocrossHHBIE MAarHUTHI. B3auMo1eliCcTBUE TOCTOSSHHBIX MATHUTOB

4.3.2 MaruuTtHoe moJje. BekTtop MarHuTHOM uHAYKIUU. [IpuHumn
cyneprno3unuu. JIuHuM MarHuTHOM uHAYKUMU. Kapruna nuHUM
MarHMTHON MHIYKIIUU MOJIs TOCTOSIHHBIX MarHUTOB

4.3.3 MarautHoe mnojie NpoBOAHMKAa C ToKoM. KapTtuHa nuHui noss
JUIMHHOTO TMPSIMOTO MPOBOJAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATyIKU ¢ TokoM. OnbIT Opcreaa. Biaumonelicteue
MIPOBOJHHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJyJIb M HalpaBJICHHUE

4.3.5 Cuna JlopeHiia, e€ MOyJib U HanpaBjieHue. [[BrkeHue 3apsKeHHON
YaCTHUIIBl B OAHOPOJAHOM MarHuTHOM noJze. Pabota cuiel Jlopenna

4.3.6 SIBNeHME NEKTPOMArHUTHOW WHYKIIHH

437 IToTok BeKTOpa MArHUTHOW MHAYKLIUU

4.3.8 O J1C unaykumu. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMK Dapanes

4.3.9 BuxpeBoe anektpudeckoe mone. 3[C MHIYKIUU B MPOBOTHUKE,
JBUKYIIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM I10JI€

4.3.10 [TpaBuio Jlenma

4311 NunyktuBHOCTD. SIBNenune camounaykuun. DJIC caMounHayKIIMu

4.3.12 OHeprus MarHUTHOT'O TOJIsl KATYIIKU C TOKOM

4.3.13 DJEKTPOMATrHUTHOE T10J1€

4.3.14 TexHudeckue ycTpoMCTBa: NOCTOSHHBIE MArHUTBI, HJIEKTPOMArHUTHI,
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH 3JIEMEHTaPHBIX YaCTHII,
WHAYKIIMOHHAS 11€Yb

4.3.15 [IpakTuueckue paboThl. V3yueHue MarHUTHOTO TOJIS KATYIIKH C
ToKOM. MccnenoBanue neiCTBUS TOCTOSHHOTO MarHUTa Ha paMKy ¢
TokoM. VccnenoBanue siBICHUS AIEKTPOMArHUTHOM WHIYKIIMH

5 KOJIEBAHUA 11 BOJIHBI
5.1 MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFBAHUA

5.1.1 Konebarenbnast cucrema. CBoOoHbIe KONeOanus. ["apmonnueckue
konebanus. Ilepuoy, yacrora, ammiantyna u ¢asza konedaHui

5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTH4eCKUil MasSTHUK

513 VYpaBHeHHe TapMOHWYECKUX KoyieOanui. Kunemarnueckoe u
JMHAMUYECKOE OMHMCaHUE K0JIe0aTeIbHOrO ABHKEHHS

5.14 [IpeBpatienue sHepruM NpU rapMOHMYECKHX KosiebaHusX. CBs3b
aMIUTUTY/Abl  KOJIEOAHUH HCXOAHON BENWYMHBI C aMIUTUTYAaMU
KoJieOaHuM €€ CKOPOCTH U YCKOPEHUSI

5.15 Konebarenbupiii  koHTYp.  CBOOOIHBIE  3JIEKTPOMAarHUTHBIE
Kone0aHus B WICATHHOM KOJIeOaTeTbHOM KOHTYpe. AHAJOTHS
MEXJIYy MEXaHWYECKMMHM M 3JIEKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHUs SHEPTUH B UCATHbHOM K0Je0aTeIbHOM KOHTYpe

5.1.7 Boinyxxnennsle Mmexanuueckue koneOanusi. Pesonanc. Pesonanchas
KpuBasi. BeIHYX/IeHHBIE 2JIEeKTPOMAarHUTHBIE KOJICOAHUSI.

5.1.8 [lepemenHbIM TOK. CHHYCOMTAJIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoOIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEMCTBYIOIIEE
3HAYEeHHE CUJIbl TOKA U HAIPSHKEHUS

5.1.10 Tpanchopmarop. IlpousBoacTBo, mnepegaya U noTpedieHUE

ANEKTPUYECKON dHEPTUU. DKOJIOTMYECKUE PUCKHU IIPU ITPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa UCIIOJIb30BaHHUS
9JIEKTPOOHEPIUH B IOBCEAHEBHOM KU3HU




5.1.11

Texuuueckue ycrtpoiicTBa: celicMorpad, 3JIEKTPHUECKUN 3BOHOK,
JIMHUM DJIEKTponepesad

5.1.12

[Ipaktrueckue pabotel. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJA
MaJIbIX KOJICOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.
HccnenoBanne nepeMEeHHOTO TOKa B IEMH U3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHACHCATOPa, KaTYIIKU U PE3UCTOpa

5.2

XAHWYECKHE U1 SJIEKTPOMAT'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIOBUS pacrpocTpanenus. [lepuon.
CkopocTh pacnpocTpaHeHUs W JuidHa BojdHBL. [lomepeunbie u
MIPOJI0JIbHBIE BOJHBI

5.2.2

Wnrtepdepennus u nudpakuns MeXaHUYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora Tona. TemOp
3ByKa

524

OneKTpOMarHuTHbHIE BOJIHBI. VYenosus W3JIy4CHUS
JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opuenTauus Bexktopos E, B u
U B DJICKTPOMAarHUTHOM BOJIHE B BAKYyMeE

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHE, IPEIOMIICHUE,
MOJISIpU3aLUs, Tudpaknus, uHTepdepeHIus. Ckopoctb
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxamna 3IIEKTPOMATrHUTHBIX BOJIH. IIpumenenne
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHnMIBl  pagviocBsi3M W TelCBUACHUA.  Pamuonokarusi.
DNIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHuueckue  yCTpOMCTBA: MY3bIKaJIbHBIE ~ WHCTPYMEHTHI,
yIAbTpPa3ByKOBasi [HMarHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

5.3.1

[IpsimonuHelHOe pacnpocTpaHeHHE CBETa B OJHOPOJAHOH cpene.
JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus cBera. [loctpoeHue
1300payKeHHH B IUIOCKOM 3€pKaie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHBI MpEJIOMJICHUA  CBCTA. AOCOIIOTHBIT
ITOKa3aTcJIb IMPCIOMIICHUA

5.34

ITomHoe BHyTpeHHee oTpakeHue. [IpenenpHbId  Yroa MOJHOTO
BHYTPEHHETO OTPAKEHUS

5.3.5

JHucnepcus ceeta. CiiokHbIN cocTaB Oenoro ceera. L{Bet

5.3.6

Cobuparomue u paccenBaromiie TuH3bl. ToHkas nauH3a. DokycHoe
paccTossHUE W ONTHYECKas cuiaa TOHKOM JH3bL [locTpoenne
M300paKeHUI B COOMPAIOIINX U pacceuBarolux jguH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe THH30HU

5.3.7

Hpez[enbl MMPUMCHUMOCTHU FGOMCTqueCKOﬁ OIITUKHU

5.3.8

HNnrtepdepennius cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBUS
HaOIIO/IeHNsI MAaKCHUMyMOB U MHHUMYMOB B UHTep(hepeHIIMOHHOM
KapTHUHE OT ABYX CHH(})A3ZHBIX KOTEPEHTHBIX UCTOUHUKOB

5.3.9

Hudpakius  cera.  JludpakunmonHas  pemeérka.  YciaoBue
Ha0JI01eHUs TJIABHBIX MaKCUMYyMOB pu MaJICHUU
MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY

5.3.10

ITonsgpuzanus ceera

5311

TexHuueckue  ycTpoiicTBa: OYKHM,  JIyIa, doToammapar,
MPOEKIIMOHHBIN anmnapar, MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs
ONTHKA, AUGPAKIIUOHHAS PEMIETKA, TTOJISIPOH]T

5.3.12

[IpakTuueckne paboTel. M3MmepeHue mokazaTeNst MPETOMIICHHUS.
UccnenoBanue CBOWCTB w300pakeHuid B ymH3aX. HaOmomeHue
JUCTIEPCUU CBETA




DJIEMEHTHI CIIELITUAJIbBHOU TEOPUM OTHOCUTEJILHOCTH

6.1 I'panuupl NPUMEHMMOCTH KJIACCUYECKOM MexaHUKHU. IlocTynaTsl
TEOPUH OTHOCHUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJSl CKOPOCTH
CBETa B BAKyyMe, IPUHLUI OTHOCUTEJIBbHOCTH DWHIITEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJUIeHHE BPEMEHH U
COKpaIleHle JUINHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3p Macchl C 3HEPrHEW M MMIIYJIBCOM CBOOOJHOW YacCTHIIBI.
DHEeprust MOKOsl CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®M3UKA
7.1 DJIEMEHTBEI KBAHTOBOU OIITUKU
7.1.1 ®otonsl. Popmyina [Tnanka cBs3u sHEprUn HOTOHA C €r0 YaCTOTOM.
OHeprust ¥ UMIYJIbC POTOHA
7.1.2 OTtkpeiTue u uccienoBanue Gorodddexra. OnbiTel A.I'. Ctonerosa.
3akoHsl hoTorddexTa
7.1.3 VYpaBuenune OunmTeitHa m1a doTtodddekra. «KpacHas rpaHuUIa»
dororddekra
7.1.4 Hanenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XHMMHUYECKOE IEHCTBHUE CBETA
7.1.6 TexHuueckue ycTpoiicTBa: (OTOI7IEMEHT, POTOAATUYNK, COTHEUHAS
OaTapesi, CBeTOIMO/
7.2 CTPOEHHME ATOMA
7.2.1 Mopenb aroma Tomcona. OnbiTel Pezepdopia 1mo ucciie10BaHuo
crpoenus aroma. [lnanerapHast Mosienp aToma
7.2.2 [Tocrynater bopa. W3znydenwe wu mnornomeHue (GOTOHOB mpu
Iepexoje aToMa € OJHOIO YPOBHS JHEPruM Ha JApyrou. Buubl
crniekTpoB. CIieKTp ypoBHEH 3HEPrUU aToMa BOJIOPOJia
7.2.3 Bonnogsie coiicTBa yactuil. Bomusl ne bpoiinsa. KopnyckymnspHo-
BOJIHOBOH yanu3M. Jludpakiius 3JeKTpOHOB Ha KpUCTAJLIAX
7.2.4 CrioHTaHHOE U BBIHY)KJEHHOE H3JIyu€HUE. Y CTPOUCTBO M MPUHIUI
paboThl 1a3epa
7.2.5 TexHnueckue ycTpoWcTBa: CHEKTPaJbHBIM aHaIU3 (CHEKTPOCKOIN),
Ja3ep, KBAHTOBBIM KOMIBIOTEP
7.2.6 [IpakTunueckue padbotel. HabmoieHue ITnHenyaToro cnekTpa
7.3 ATOMHOE A/1PO
7.3.1 MeTob! HaOJIIOICHHSI U PETHCTPALlMU 3JIEMEHTapHBIX YaCTHUI
7.3.2 OtkpeiTne  pamumoaktuBHocTH.  OmbiThl  Pesepdopma  mo
OIIPEIETICHUIO COCTaBa PaJMOAKTUBHOrO wu3myueHus. CBoiicTBa
anbda-, OeTa-, ramMma-u3TydeHUs. BiusHue paguoakTHBHOCTH Ha
’KMBbIE OPraHU3MBI
7.3.3 OtkppiTHe TpoTOHAa U HeWTpoHa. HykioHHas Mozaens sapa
I'eiizenOepra — lBanenko. 3apsan sapa. MaccoBoe 4HCIO spa.
N3otonsl
7.3.4 Anbda-pacnan. DIEKTpPOHHBIH W MO3UTPOHHBIA Oera-pacmas.
I"amMma-m3mydeHne. 3aK0H paJIMOaKTHBHOTO pacraja
7.3.5 DOHeprust cBsi3U HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekt macchbl
sapa
7.3.6 AnepHsble peakiyu. [leneHne U CUHTE3 s1Iep
7.3.7 SAnepuwiii  peaktop. Tepmosiiepubiii cunte3. Ilpobnembr 1
NEPCHEKTUBBl  SJIEPHOM DHEPreTHKH. OKOJOTHYECKHUE ACTIEKThI
AJIEPHOW SHEPTETUKHU
7.3.8 DneMeHTapHbIe YaCTHIIBL. OTtkpsbITHE MO3UTpPOHA.
@DyH/1aMeHTaJIbHbIE B3aUMOACHCTBHS
7.3.9 TexHuueckue ycTpoiicTBa: 103UMeTp, Kamepa BuibcoHa, siiepHbIi

peakTop, aToMHast 6omMba




7.3.10

[Ipaktuyeckne pabotel. MccnenoBanue TpekoB yacTtuil (1o
rOTOBBIM (hoTOTpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Besmusi, SpKUe 3BE3NBI, IJIAHETHI, HX
BUIUMOE JBHKEHUE

8.2

Conneunas cucrema. [lnanersl 3eMHO# rpynmnsl. [1naHeTbI-TUranThI
U HUX CIyTHHUKH, KapjauKoBble IIaHeThl. Manble Tena CosHeqHON
CUCTEMBI

8.3

Comnre, potochepa u armochepa. CotHeuHass aAKTUBHOCTh

8.4

Wctouynuk sHeprun CosiHLA U 3BE3]1

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PAIUYC,
TEMIIEPATypa, UX B3aUMOCB:3b. [narpamMma «CneKTpajibHbIM KJIACC —
CBETHUMOCTbB». 3BE3[Ibl INIABHOW I1OCIIEAOBATEILHOCTU. 3aBUCHUMOCTb
«Macca — CBETUMOCTb» IS 3BE3]1 ITIABHOM I1OCJICA0BATEILHOCTH

8.6

Buyrpennee crpoenue 3BE3a. CoOBpeMEHHbIE NPEJCTABICHUS O
IIPOMCXOXKJEHNH U 3BosroLiny CostHIa ¥ 3BE3]1. DTaInbl )KU3HH 3BE3]

8.7

Mneunsiii [lyts — wHama [amaktuka. CrnupanbHasi CTPyKTypa
lanmakTuku, pacnpenenenve 3BE3N, raza v npuid. llomoxenue u
nemkenne Comana B [amaktuke. I[lmockas w  cdepudeckas
nogcucTemsl ['anakTuku

8.8

Tunel ramaktuk. PaguoranakTuku u KBaszapbl. UEpHbIE IbIpBI B
s/Ipax raJlakTUK

8.9

Bcenennas. Pacmmipenne Beenennoii. 3akon Xa06ma. Paz6eranue
raakTuk. Bospact u pammyc Bcenennoil, Teopus boapmioro
B3pbIBa. Mozens «ropsiuel BeenenHoly. PenmkToBoe n3nydenue

8.10

MacmrabHas CTPYKTYypa Bcenennoii. MeraranakTuka.
Hepeménnsie npobieMbl acCTpOHOMUHT




