MUHWCTEPCTBO NPOCBEIEHUA POCCCUMCKOM ®EJNEPAIINN
Munucrepcrso odpazosanust Upkyrckoii od1acTu
Yupasaenue oopazopanusa MO «bassnaaeBckuii paiion»

MBOY Xarap-Xanaiickaa COL

PACCMOTPEHO COIJIACOBAHO 5is e V%BE’P}KILEHO

PyKOBOI[I/ITCJIB MO 3am. .,Z[I/IpEK ano YBP :. “ n /III/IPCKTQP . ;_ {1

JHonxoHosa F.I/I. Hla6aeBa3 C. 2 S Hl 6 & 0
ITpotokon Ne 6 or 30.08. 2024 r. IIpotokon Ne 6 ot 30.08. 2024 rf Hp;f:f?\fgﬂ.l%‘ or 30.08. 2024 1.

PABOYASA ITPOTPAMMA

(ID 6242249)
yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

n1st ooydaroruxest 10-11 xmaccoB

¢. Xanaii, 2024



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CPETHETO OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyuarommuxcs 10—11 kmaccoB npu o0ydyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nuku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-IeATEIbHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs MPekae BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus kabuHera (usuku. [lpu sToM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3a1ad. Ilpu aTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepHATbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUAX MHTETPHUPOBAHHOIO KaOMHETA MPeIMETOB €CTECTBEHHO-HAyuyHOro IuKiIa. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.
JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.
JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX MPAKTHUECKUX paboT ¢Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:
e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



dbopMUpOBaHHE YMEHHI OOBSCHATD SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GUMKU ISl Pa3BUTHSI IPYIUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHne 3TUX Lesell o0ecreyrBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dopMHupoBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HAHUS [UIS OOBACHEHHS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS NPAKTHUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENIBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (PHU3HUECKON
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (pU3HUECKUX
SKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/1aHU€ YCJIOBUH JJIsl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro o0Iero oOpa3zoBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JENaeT BHIOOp MPOBEIACHUS JTabOpaTOPHBIX paboT |
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYarOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl moO3HaHUsA OKpyXkaromero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢u3nueckux sBiIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢gu3uku B (OpMUPOBAHHHM COBPEMEHHOI HaydyHOH KapTHHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIMH HA OCH CUCTEeMbl KoopauHaT. CloKeHHe NepeMeIeHn 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsIMOJUHEHOe nBMKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTepUAIbHONW TOUKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MaTepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOPOCThIO. YTJOBasi CKOPOCTh, JIMHEWHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBM)KCHHE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPAIIAS] KHHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOTHOTO MaCHHSI.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI ~ MEXIYy  MYTAMH,  [POWJEHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE PaBHBIC IPOMEXKYTKM BpPEMEHH TPU PAaBHOYCKOPEHHOM JBIKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiii 3akoH HetoToHa. MHEpImaabHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuia conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIINIIHUKY, ABW)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYKMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHS TBEPJOTO TEJIA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHOM TOYKHU (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble ¥ HEMOTEHUMANbHbIE CHIIBL. CBs3b pabOTHl HEMOTEHUHUAIBHBIX CHJI C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydyeHre aOCONMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU U UX ONBITHOE 00OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH U TBEPIABIX Tel U OOBSICHEHHUE CBOICTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosiekyn. KonaumdecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHu
ueanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeAHed KHHETUYECKOW HSHEpruu
TEIUIOBOrO JBWKEHHMs 4actul Tra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UicaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ' paduueckoe mpeacTaBieHHe U30MPOILIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKyI
OpPTraHUYECKUX COETMHEHUI.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY NABJICHUS ra3a HA CTEHKHU COCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3pEeKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHssi 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndyecTBo TErIOTHl U paboTa. BHYTpeHHSs 2HEprusi 0JHOATOMHOTO
UJIANBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. KoandyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsitTne 00 ammabatHoM mporecce. [lepBbiii 3akoH TepMmoanmHaMuKH. [IprmeHeHue
MEPBOTro 3aKOHA TEPMOJAMHAMUKY K M3omporeccaM. I padudeckas mHTepIpeTanus padboThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIeCcCOB B IPUPO/IE.

TenoBeie MamuHbl. [IpuHIUIIBL JEeHCTBUS TEMI0BbIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamuHax. Koaddumment noneznoro aevictsus terioBod MamuHbl. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: JBUTAaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH SHEpruu Teia MpU COBEpIIEHUH paOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr'O BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3ayXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue u koHaeHcauus. HMcnapenue u  kuneHue. AOCOIIOTHAs U
OTHOCUTEIIbHAS BIAKHOCTh BO3/lyxa. HacklmeHHbIi map. YaenbHas TemioTa napoodpa3zoBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHwe W KpucTaudzanus. Y IenbHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYICCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOT'MH MMOJIYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCJIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.
JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

ONeKTpu3anusa Tel. OJIEeKTpU4ecKuil 3apsa. JlBa BHIAa DIEKTPUYECKHUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/aa.

B3aumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM — 3apsia.
Onexkrpuueckoe mnose. HanpskéHHocTh 3nekTpuueckoro noisd. IlpuHumn cynepnosunuun
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO TOJIs.

PaGora cunm onekrpoctarmdeckoro mois. [lorennwman. Pa3HOCTH  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPaKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE D3JIEKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JEUCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IeKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS IEKTPUUYECKOTO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH [xoyms—JIenmna. MOmHOCTD 371€KTPUIECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONeKTpUYeCKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa M HAMPSOKSHMS.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEUYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kiacce OCyHIeCTBISICTCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3e C KypcamMH MAaTeMAaTHKH, OWOJOTHMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3WyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAOINIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurep0oia, uxX rpaKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIMU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nuddysus, ocMoc, TermIoo0MeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIau, TEIJIOBOC PABHOBECHE), SJICKTPUICCKHUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH W Ta30B, JJEKTPUUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPHI, 0apOMeETp, TEPMOMET.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HUMITYJIbca B TEXHHUKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTepPHUaJIOB, B TOM YHCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKass  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPHUHTEp, JJIEKTPOHATpPEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

ITocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJe€.
BekTop MarHuTHON MHAYKIMH. [[puHIMN Cyniepno3niiny MarHUTHBIX NoJIel. JIMHUKM MarHuTHON
uHAykuuy. KapTrHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1noJjie MPOBOAHMKA ¢ TOKOM. KapThHa IMHMI MHAYKIMM MarHMTHOTO IOJIS
JUIMHHOTO MIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoaericTBue MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM 1oJie. Pabora cuisl Jlopenma.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABMKYIIAs CHUJIa WHIYKIUMU B IPOBOJIHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenua.

NuayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: ITOCTOSIHHBIE MAarHWThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUsI MarHMTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebartenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOaHusa. [apmoHuueckue
koneOanus. Ilepuon, uactora, ammuutyga U ¢dasza kosebaHuil. IlpyXUHHBIM MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHHYECKHX KosebGanuid. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KO0ie0aTeIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYECKUMH U DJIEKTPOMarHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[TpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XIeHHbIE MeXaHUYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya W NOTpeOICHUE DIEKTPUUYECKON SHEPrHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHUsS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilcTBAa M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpamMmel  (3aBUCMUMOCTH  CHJIBI TOKA M HANPSOKEHUST OT BPEMEHH) Uit
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH WHAYKTHUBHOCTH W
KOHJICHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIbIX KOJieOaHH rpy3a Ha HUTH OT JJIMHBI HUTU U
MaccChl Ipy3sa.

HccnenoBanne nNepeMEeHHOTO TOKa B IENH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpanHeHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BONHBL [lomepeunble W mpomosibHBIC BONHBL MHTEepdepeHmms u audpaxaus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4€HHUS AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BojHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispuszanusd, Audpakius, wuHtepdepenius. CKOpoCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHUYeCKHE YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBasi JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap, PaJHONPUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuPpakiini MEXaHU4eCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaXKeHHUE, MPEIOMJICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHoe paclipocTpaHEeHUE CBETa B OJHOPOAHON cpefe.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKoHBl OoTpaxkeHHs cBeTa. [locTpoeHune H300pa)keHUH B IMIJIOCKOM
3epKaje.

[Ipenmomnenue cBera. 3akoHBI TMPENOMIIEHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

CoOwupatonue ¥ paccewBarolue JHUH3bL. ToHKas JuH3a. DOKYyCHOE pPACCTOSHHE U
ONTUYECKasl CHJia TOHKOM JuH3BL. [locTpoeHne n300pakxeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. @opmysia TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BonnoBass onrtuka. WHrepdepennus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkmus cBera. [JudpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, Au(pakiuoHHAas
perérka, moJspons.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTPaKEHHWE U IpeioMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHrue. MoJiesb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu ceta.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

Habmroenue nonsipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI cieUAIbHONH TEOPUH OTHOCHUTEIbHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHLMII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JUTMHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTHLIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusnka

Tema 1. Dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u SHEpruu POTOHA C €r0 YACTOTOW. DHEPTUS M UMITYIIbC
¢doroHa.

OtkpeiTue u wucciaenaoanne (Goroddpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuueckue yCTpoiiCTBa M MpaKTHUECKOE NpUMEeHeHHe: (PoTo3nemMeHT, (OTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3(heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesHuto o -uactuil. [lmanerapHas
mozenb atoMa. [locrynater bopa. M3nyuenue u norsiomieHre GOTOHOB MpHU MEPEXO/e aroma C
OJIHOTO YpOBHS BSHepruum Ha Japyro. Buapl cnekTpoB. CnekTp YpOBHEH 3HEpPruuM aroma
BOJIOpOAA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoiinsa. KopnyckynspHO-BOTHOBOW JTyalu3M.
CrioHTaHHOE U BBIHYXKJIEHHOE HU3JTyueHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHWE: CIEKTPaJbHBbIM aHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OTtkpbiTHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeseneHuio cocTaBa paaioakTUBHOTO U3ITydeHHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTue mpoToHa W HeiTtpoHa. Hykinonnas Mmoxens siapa [elizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIN M MO3UTPOHHBIM Oera-pacnaa. ['amma-u3znydenue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  sAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHE: J03UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranbl  pa3BUTHS  acTpoHOMHHM. lIpuKiIagHOe M MHMPOBO33PEHYECKOE 3HAUYECHUE
aACTPOHOMMHU.

Bun 3Bé3nHoro Heb6a. Co3Be3aus, ipKkue 3BE3/IbI, INIAHETHI, X BUIUMOE JIBHKCHUE.
ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. Jlparpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI



[JIABHOM TIOCJENOBATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpEMEHHbBIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ["anaktuke. Tunbl
rajJlakTuk. PanuoranakTuky u kBazapel. YEpHbIE ABIPHI B SiAPAX FaJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Pasberanme ramaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumtoniennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMUYECKOW, COLMAIBbHOM U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, poJib M MeCTO (U3MKM U acTpPOHOMHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpA, pPOJIb (PHU3MUECKOW TeopuH B (OPMHPOBAHUHU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MHUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢uzuku 06a3oBoro ypoBHs B 11 Kitacce OCyIIeCTBISIETCS C YYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUECKUE (YHKLIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHH,
MpU3HAKU NI0JI00MS TPEYTOIbHUKOB, ONPEIeIeHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTeNbHbIE IBM)KEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, ACHCTBUE paguali Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJIEKH MArHUTHBIX pyl, (GoTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonocusi: TUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOJIBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEUHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pPE3yNIbTaThl OCBOCHMs yueOHOro mnpeaMera «@Dusnka» IOKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3MLMM  OOydalollerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluu;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OIIEHWBATh CHTYAIMIO M TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIFOUAsi SCTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATh 1IEIN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATENBHOCTH, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOJ/I0B TTO3HAHWS;

BJIQJICTh BHJIAMHU JICATSIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUIOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpPMyIHpPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30I1aCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH 1S TEITLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U HHAUBUYalbHOU pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ JOCTHKEHUIO: COCTAaBIATh IUIAH JACHUCTBUM, PACHPENENSITh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeylaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJEHU C IO3UIUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENIbHOCTh B 00JacTH (U3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] MPAKTHUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIM OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENSAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSIHUE APYrHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periatb KOH(IUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBINH HJIEKTPUUYECKHUM 3aps] MpU pelieHUuu
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TIO0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx1€HNN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHNE, KOHIEH CALUS, [JIaBJICHHE, KPUCTAIUIN3ALMS,
KHIICHUE, BIAKHOCTh BO3]lyXa, MOBBIIICHUE IABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXAHMYECKOE JBIKEHUE, UCIOJB3Ys (hHM3MUECKHe BETUYHMHBI: KOOpJUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTypa, CpeAHss KUHETHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATh (DU3MYECKHI CMBICI MCIIOJIb3YEMbIX BEJTMUNH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUCCKYIO BEIHUMHY C APYTUMHU BEIMIMHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOrO 3apsija, 3akoH KylloHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO UCIOIh30BAaHUS B TTOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyAa MPU NPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOIb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3aJayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO LIEMOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALUN U IMPEACTaBICHUS y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOILEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3JI0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIoIei cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLIEHMBATh BKJIAJ Ka)J0r0 U3 yYaCTHUKOB I'PYIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUpA, B PA3BUTHM COBPEMEHHON TEXHHUKHM M TE€XHOJIOTMM, B IPAKTUYECKON
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETA, fJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, Audpakiuus M HOJAApU3aLUs CBETa, JAMCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOJBIKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U cuja TOKa B MPOIECCe TapPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIC SBJIEHUS U IPOLECCH, HCHOIb3Yysd (QU3NUECKUE
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEJIWYHMH, WX OOO3HAYCHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBl IIOCJIEAOBATEIBHOIO M MMApaJUIEIbHOTO COEAUMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXpPAHEHUS HHEPIUHU, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHSA (TPaHHULIBL,
00jacTH) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3MYECKUX SIBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, HPU ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHpPOBAaTh PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHSI 3aJ1a4i BbIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIUM, MOJYYEHHOM W3 PAa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX Y4EHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MPH 0OpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMH YCTPOMCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N | HamMernopamme KosauuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/  pa3sjesioB H TeM Bce  Kourtpoabunl IIpakTuyecku
oOpa3oBaTe/ibHbIE
I NporpaMmMsbI ro e padoThbl e padoThbl
pecypchl
Paznen 1. DUBUKA U METO/bI HAYYHOI'O TIO3HAHUSA
®dusuKa 1 METObI bubmuoreka [JOK
11 HAy4YHOTO 2 https://m.edsoo.ru/7f41bf
MTO3HAHUS 12
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
12
bu6mmorexa [IOK
2.2 JuHamuKa 7 https://m.edsoo.ru/7f41bf
12
3aKoHBI bubnuotexa [JOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHUKE 12
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMHUKA

1\04(():;::1]:5)11;1 o bubmuorexa [JOK
3.1 yUp . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM
72
TEOpHUH
OCHOBLI bubnmoreka [JOK
3.2 cHo 10 1 https://m.edsoo.ru/7f41bf
TEPMOJTUHAMUKU
12
ArperaTHble
COCTOSIHUS bubnmoreka [JOK
3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf
da3zoBble 12
MepPEX0/Ibl
Hroro mo pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA



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
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

bubmuoreka [JOK

4.1 DneKkTpocTaTuka 10 https://m.edsoo.ru/7f41bf
12
[TocrosaHHBII
ANEKTPUYECKUI bubmumoreka [IOK
4.2 Tok. Toku B 12 https://m.edsoo.ru/7f41bf
pa3IMYHBIX 72
cpenax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE
KOJIMYECTBO 68
YACOB 11O

[TPOT'PAMME



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

11 KUIACC

KosnunuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumMmeHoBaHue
(uudposbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padoThbl
pecypchbl
Pazpnen 1. JIEKTPOIUHAMUKA
MarauTtHoe 1moe. bu6mmoreka [IOK
11 DJEKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c
ast MHyKIUs 97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bubmunorexa [JOK
2.1 9JIEKTPOMATHUTH 9 1 https://m.edsoo.ru/7f41c
bl€ KoJieOaHus 97c
MexaHu4eckue u bu6mmoreka [IOK
2.2 IIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEBI
crnenuaabHOM
3.1 Teopun
OTHOCHUTEJILHOCT
51

Hroro no pazneny

4

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c
97c

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubnmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
4.3 AToMHOE SApO 5 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c



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

Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTHI bu6mmoreka [IOK
5.1 aACTPOHOMHH U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

0606maromnee bubnmoreka [JOK
6.1 e 4 https://m.edsoo.ru/7f41c
IIOBTOPEHHE
97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB 10 68 4 7
[TPOT'PAMME



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




INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
Ne KounuecTBo yacos DJIEKTPOHHbBIE
Jara
Tema ypoka Kontpo IIpakTun  H3y4e HppoELle
n/ Bcero oOpa3oBaTeJibHbI
- JbHBIE YecKHe Hus e pecypesr
padoThI padoThI
®dusuka — HaykKa 0 pUpoe. bubnuorexa [IOK
1 Hayunbie MeTO/IbI TIO3HAHUS 1 https://m.edso0.ru
OKPY’KaloIIero MUpa /ff0c32e2
Poine 1 MecTo du3uku B ) BuGmiorexa LIOK
5 (bOpMI/I}TiOBaHI/II/I COBpPEMEHHOMU 1 https://m.edsoo.ru
Hay4YHOH KapTUI/IHLI MHpa, B ) 1F0c3366
IIPAKTUYECKOH EATEIIbHOCTH JIF0JIeH -
Mexanndeckoe OBMKEHHUE. BuGmorexa LIOK
OTHOCHUTENBHOCTh MEXaHUYECKOTO
3 R — 1 https://m.edsoo.ru
’ [ff0c3508
CKOpOCTh, YCKOPEHHE
PaBHOMEpHOE IPSIMOJIMHEWHOE Bubmmorexa IOK
4 R 1 https://m.edsoo.ru
[ff0c3620
PaBHOyCKOpEHHOE NPAMOJIMHENHOE bubmmorexa LIOK
5 - 1 https://m.edsoo.ru
[ff0c372e
CBobosiHOe najieHue. Y CKopeHue Bubmmorexa HOK
6 CBOGOIHOrO MaNICHHS 1 https://m.edsoo.ru
[ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE. bubmuoreka [IOK
7 JIBr>keHre MaTepHUaIbHOW TOUYKH 110 1 https://m.edsoo.ru
OKPY>KHOCTH [ffOc3ada
[IpuHOKIT OTHOCUTENBHOCTH bu6muoreka [JOK
8 lanunes. MHepiuanbHbIe CHCTEMBI 1 https://m.edsoo.ru
orcuera. [lepsblii 3akon HeroTOHA [ff0c3be8
Macca tena. Cuia. [Ipuniun bubnuotexa [JOK
9 CYIEPIIO3UIMK CHII. BTOpO#i 3aKk0oH 1 https://m.edsoo.ru
HeroToHa a5t MaTepUaibHON TOUYKH [ff0c3be8
Tperuii 3akoH HerotoHa s bubmorexa HOK
10 MATEPHATEHELX TOYEK 1 https://m.edsoo.ru
[ffOc3be8
3aKkoH BceMUpHOTO TsroTeHus. Cuna bubnmoreka [JOK
11 TsokecTH. [lepBas kocMuueckast 1 https://m.edsoo.ru
CKOPOCTb [ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubamoreta LIOK
12 1 https://m.edsoo.ru

TCI1a

[ff0c3el8



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

Cuna tpenus. Koapduuuent

bubnunoreka LIOK

13 TpeHus. Cuiia CONPOTHBIICHUS TIPH https://m.edsoo.ru
JBUKEHUHM TENA B KUAKOCTU WIH 10376
rase
[ToctynarenbHoe U BpallaTeabHOE Bumorexa LIOK

1 JIBMOKEHUE a0COFOTHO TBEPIOTO https://m.edsoo.ru
Tena. MoMeHT cuisl. [1neqo cumsl. /f0cA1a6
VYcnoBus paBHOBECHS TBEPAOIO TeIIA -
NMnynbsc MmaTepualbHOM TOYKH,

15 CUCTEMbI MaTEpUAJIbHBIX TOUEK. ﬁ;gg?;;é;iiﬂlj
Nmnynbe cuiibl. 3aKOH COXpaHEHUs 100436
HMITyJIbCa. PEakTUBHOE IBU)KEHHE -

PaboTa 1 MOITHOCTb CHJIBI. Bunorexa LIOK

16 KHHemquKaiaHepmﬂ https://m.edsoo.ru
MaTepUaIbHOW TOUKH. TegpeMa 00 1£0c4502
W3MEHEHUN KNHETUYECKOW SHEPTrUun
IloTreHunanpHas SHEPTHUs.

[ToreHnmanpHas S3HEPTUs ypyro bubnuoreka [IOK

17 neGopMUPOBaHHO MPYKUHBI. https://m.edsoo.ru
[MoTeHnmanpHas YHEPrHs TeIa [ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
IloTeHunanbHBIE U
HEeNoTeHUUalbHbIe CHIIBbL. CBS3b BuGmorexa LIOK

18 paboThI Hel'IOTeHHI/IaJ'II)HBIXvCI/IJ'I c https://m.edsoo.ru
M3MEHEHHEM MEXaHWYEeCKOH 3Heprun IF0CATSC
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS -
MEXaHUYECKON YHEPTUU
JIaGoparopHas paboTa
«HccnenoBanue cBsizu pabOTHI CHITBI

19 C U3MEHEHUEM MEXaHUIEeCKOH
SHEPTHUU Tella Ha IpuMepe
PacTsKEHUS PE3UHOBOTO KIyTay
KonrtponbHas pabora no Teme bubmuoreka [IOK

20 «Kunemaruka. Jlnnamuka. 3aKOHBI https://m.edsoo.ru
COXPAHCHHUS B MEXaHHKE» [ff0c4b74
OcHOBHBIE TIOJIOKEHUS Bumiorexa 1IOK

21 MOJIEKYJISIPHO-KUHETUUECKON https:/m.edsoo.ru
TeopuHu. bpOyHOBCKOE ABUKEHNE. 1ff0cAde?
Auddysus -
Xapakrtep JBHKEHUS U

29 B3aUMOJICYICTBUS YaCTUL] BEIIECTBA.

Mogenu cTpoeHus ra3os, XKUIKOCTEH
W TBEPJIBIX TEI
23 Macca monekyin. KonnuectBo

Bemtectra. [locTositHHas ABoraapo



https://m.edsoo.ru/ff0c3f76
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
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

TemnoBoe paBHOBecue. TeMneparypa

24 u e€ usmepenue. lllkana remneparyp
Lenbcus
Hneansusiii ra3 B MKT. OcHoBHOE bubmmorexa LIOK
25 https://m.edsoo.ru
ypaBHeHue MKT [FfOcAfde
AOGcomtoTHas TemIepaTypa Kak Mepa BuGmorexa LIOK
26 CpeIHell KHHEeTHYeCKON SHEPTUU https://m.edsoo.ru
JBUYKECHUS MOJIEKYJI. Y paBHEHHE /f0C51 16
MenneneeBa-Kianeipona I
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI
JlaboparopHast pabota
28 «MccnenoBanne 3aBUCUMOCTH
MEX1y mapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3a
N3omnporeccel B uaeanbHOM ra3e u brbmmorexa LIOK
29 https://m.edsoo.ru
WX rpaduueckoe mpeacTaBlIeHUe 1ff0c570e
BuyTpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CHI())CO6I>I e€ n3menenus. KonmnuectBo bubnuorexa LOK
30 https://m.edsoo.ru
TEIUI0ThI U paboTa. BHyTpeHHss /Ff0C5952
SHEPTUsI OJJHOATOMHOTO UJI€aTHHOTO -
rasa
bubmmoteka IIOK
31 Bubl Termonepenaun https://m.edsoo.ru
[ff0c5c36
VY nenbHas TENIOEMKOCTh BEIIECTBA. Butmorexa 1IOK
32 KonnuecTBo TemioTs! npu ) https://m.edsoo.ru
Tertonepenaye. AnnabaTHbIN IFF0C5C36
poIiecc
I1epBbIil 3aKOH TEPMOAVHAMUKHU U Bubmmorexa HOK
33 https://m.edsoo.ru
€ro MpUMEHEHUE K U30mpoleccaM IffOcEefc
HeoOpatumocTs mporieccoB B bubmmorexa [JOK
34 npupoje. Bropoii 3akon https://m.edsoo.ru
TEPMOJUHAMUKHU [ff0c6230
35 HpI/IHuI/nj nevicteus u KI1J] ]f?tptlr?::jll(;nT.G;jZ(I)l()C.)rIlj
TETIOBOM MalllMHbI 1F0c600a
36 Huxn Kapno u ero KITJ1
37 DKoorunyeckre mpoodIeMbl
TETUIOHEPTETUKHI
38 O6o0maromuii ypok bubnuorexa [JOK

«Monexkymnspaas ¢uzrka. OCHOBBI

https://m.edso0.ru



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TEPMOMHAMHKHI [ff0c6938
Kontposbhas pabota mo teme bubmuorexa [JOK
39 «MonexymspHas ¢pusnuka. OCHOBBI https://m.edsoo.ru
TEPMOAMHAMHKHI [ff0c6a50
[TapooOpazoBaHue 1 KOHICHCALIHUS. bubmorexa LIOK
40 Vemapesue 1 Kimexie https://m.edsoo.ru
[ff0c63b6
AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS bubnunorexa LIOK
41 BJIAXXHOCTh BO31yXa. HachleHHbII https://m.edsoo.ru
nap [ff0c64d8
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS Bbu6mmoteka [JOK
42 CBOMCTB KpucTa/uioB. JKuakue https://m.edsoo.ru
kpuctaiuibl. COBpeMEHHBIC [ff0c65f0
MaTepuabl
[InaBnenue u KpucramA3anus. Bbu6mmoteka [JOK
43 V nenbHast TEIIOTA MIABJICHHUSL. https://m.edsoo.ru
CyOnumanus [ff0c6708
bubnuoreka [{OK
44 VYpaBHEHHUE TEIJIOBOTO OanaHca https://m.edsoo.ru
[ff0c6820
OnexTpuszanus Tel. JNEKTPUIECKUN bubmuoteka [IOK
45 3apsi. J[Ba BUIa IIEKTPUYCCKUX https://m.edsoo.ru
3apsiIoB [ff0c6bcc
[IpoBOHMKH, AUDIIEKTPUKHU U bubmmnoreka HOK
46 MOJTYTIPOBOTHUKH. 3aKOH https://m.edsoo.ru
COXpaHEHHMs IEKTPUUYECKOT0 3apsijia [ff0c6bcc
BsaumopeiicTBue 3aps/10B. 3aKOH bubnmnoreka HOK
47 Kynona. To4e4Hblii 37eKTpPHUSCKHiA https://m.edsoo.ru
3apsiz [ff0c6ced
Hanpsisk€HHOCTB AIIEKTPUYECKOro
HOJ‘I:. [TpuHIHn cyneprr[)osnunn bubmorexa LIOK
48 SIIEKTPUYECKHUX MOJIeH. JInHuu nitps://m.eds00.Mu
) ’ [ff0c6df2
HaNPsHKEHHOCTH
Pabota cuit 3eKTpocTaTHYecKoro bubmuotexa [IOK
49 noJyist. [Toreniuan. PazHocts https://m.edsoo.ru
MOTCHIIMAJIOB [ff0c6f00
IIpOBONHMKY U AUBIIEKTPUKU B bubmuotexa [JOK
50 ANIEKTPOCTATUICCKOM TIOJIE. https://m.edsoo.ru
JInanexTpudeckas MpoHUIAeMOCTh [ff0c7018
but6mmoreka [IOK
51 Onekrpoémkocth. Konpencarop https://m.edsoo.ru
[ff0c7126
52 DIIEKTPOEMKOCTH TIIIOCKOTO bubnuorexa [JOK

KOHJIEHCATOpa. JHEeprus

https://m.edso0.ru
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3apsAKCHHOTI'O KOHACHCATOpa

[ff0c72c0

JlabopaTopHas pabota "M3mepeHue

53 ) " 1
ANEKTPOEMKOCTH KOHJIEHCATOPA
[IpuHIMIT NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
54 ammapara, CTpyHHOT0 IpUHTEpA.
DneKTpocTaTHuecKas 3aluTa.
3azemIieHHe AIEKTPOIpruOOpPOB
DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locTossHHBIN TOK.
55 Cuia Toka. Hanpsixenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu
[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIlIaHHOE COEIMHEHUE bubnnoreka [JOK
56 IpoBOIHUKOB. JIaboparopHas paboTa 0.5 https://m.edsoo.ru
«M3yueHne CMEIaHHOTO [ff0c74f0
COCTUHEHUS PE3UCTOPOB
PaGoTta u MOILITHOCTH AIEKTPUIECKOTO Bubmmorexa IOK
> Toka. 3akoH J[koyns-JleHia nitps://m.eds00.u
' [ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTO)
anexTpudeckoi nenu. Koporkoe bubmuoreka [IOK
58 3ambIkaHue. JlaboparopHas pabota 0.5 https://m.edsoo.ru
«M3mepenne DJIC ucToyHNKa TOKa U [ff0c7ae0
€ro BHYTPEHHETO COIIPOTHBIICHUS
DneKTpOHHAas IPOBOJAUMOCTD
59 TBEPIBIX METAILIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh
60 DIIEKTPUYECKHM TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS BuGmorexa OK
L ! TeCHA IposomINOCTE ntps:/m edsoo.u
p—h-nepexona. /ffOc84ae
[TonynpoBoTHUKOBBIE TPUOOPHI
DJEeKTpUUECKUi TOK B pacTBOPAX U BuGmorexa OK
62 gacnnaBax AIIEKTPOJIUTOB. https://m.edsoo.ru
JIEKTPOJIUTHYECKAs TUCCOIHALINS. 1£F0c82ba
DIIEKTPOJIN3 -
DNEeKTpUUECKUI T?K B rasax. BuGmorexa LIOK
63 CamoCTOsTeNbHEI fl https://m.edsoo.ru
HECaMOCTOSITEIILHBIN pa3psizl. /ff0c84ae
Monnus. [Tnazma -
64 DneKTpuuecKkue mprudophl 1 bubnmoreka [JOK
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YCTPOMCTBA U X MPAKTUUECKOE

https://m.edsoo.ru

npuMeHeHue. [IpaBuia TeXHUKH [ff0c86fc
0e30MmacHOCTH
OGoGmatomuii ypok bubnunorexa LIOK
65 (DneKTpoMHAMIKaY 1 https://m.edsoo.ru
[ff0c88be
KontposbHas pabota mo teme
<<9J‘ICKTpOCTaTI:IKa. [TocTostHHBIH Bumiorexa LIOK
66 JJIEKTpUYECKU TOK. Toku B ) 1 httos://m.eds0o.ru
pa3nMYHBIX cpenax» /Beepoccuiickas /ff0c8asa
poBepoyHas paboTa mpu -
IIPOBEJICHUH Ha OyMa)KHOM HOCHUTEJIE
Pesepsubiii ypok. KonTponbsHas bubmmorexa LIOK
o7 pabota 1o reme "DieKTpoanHaMUKa" 1 [t v 0.1y
[ff0c8c56
PesepBHblIitl ypok. O60061aromuii bubmorexa HOK
68 ypoK 110 Teman 10 Kacca 1 https://m.edsoo.ru
[ffOc8f6e
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KUIACC

Ne KonuyecTBo yacos Jlata DJIEKTPOHHBIE
Tema ypoka Kontpo IIpakTn H3y4eH tappoBLte
n/ Bcero oOpa3oBarteJib
- JbHBbIE YecKHe sl HBIE pecypesI
padoTrel  padoThI
[TocTossHHBIE MATHUTBI U KX bubnmoreka
1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 HOK
BekTop MarHuTHON MHIYKIIHH. https://m.edsoo
JIMHUM MarHUTHON MHIYKIHH .Tu/ff0c9778
bubnmoreka
MarauTtHoe 1mose npOBozIHI:IKa C TOKOM. LIOK
2 OnbiT Opctena. Bzaumonelicreue 1 https://m.edsoo
MIPOBOJHHUKOB C TOKOM U/ff0cosTe
bubnmoreka
3 JlaboparopHast pabora «/3yuenue 1 1 LHOK
MArHUTHOTO TIOJISI KATYIIKH C TOKOM) https://m.edsoo
-u/ff0c98fe
JlelicTBuE€ MarHUTHOTO TTOJIS Ha
bubnmoreka
MIPOBOAHMK ¢ TokoM. Cuiia Amnepa. 110K
4 HafiopaTopHaﬂ pabota «MccnenoBanue 1 1 https:/m.edsoo
JCHCTBHS MIOCTOSTHHOTO MarHuTa Ha paMKy U/FF0C9ac0
C TOKOM» R
. bubnuoteka
JleiicTBre MarHUTHOTO TIOJIST Ha LIOK
5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna 1
Jlopenna. PaGora cuiel Jlopeniia hitps://m.edso0
-u/ffocodfa
DnekTpoMarauTHas HHAyKIHs. [ToTok
5 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes
bubnmoreka
7 JlabopaTtopHas pabota «lccnenoBanne 1 1 HOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHI) https://m.edsoo
.ru/ff0cal50
NHIyKTUBHOCTD. fIBICHNE CAMOUHIYKIIVH. bubnuotexa
8 OJ1C camouHyKIMK. DHEPrus 1 HOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM. https://m.edsoo
DJIEKTPOMArHUTHOE TI0JIE .ru/ff0ca600
TexHudeckue ycTpoucTBa U ux
MIPUMEHEHHE: TTOCTOSTHHBIC MAaTHUTHI,
9 ANEKTPOMATHUTHI, HIEKTPOIBUTATENb, 1
YCKOPUTEH 3JI€MEHTApHBIX YaCTHIl,
WHIYKIIMOHHAs NeYb
10 O6o6maromuii ypok «MarauTHoe modie. 1 bubnmoreka
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DneKTpOMarHuTHas MHIAYKLHS HOK
https://m.edsoo
.ru/ff0cab82
Bubnnoreka
Konrponsnas pabora o Teme 10K
11 «MarnutHoe noJie. DJIeKTpOMarHuTHas
N https://m.edsoo
WHIYKIHS
YK ru/ff0cad58
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl. Bbubnuoreka
12 I"apmonunueckue xonebanus. Y paBHeHUE HOK
rapMOHMYECKUX KOJICOAHHIA. https://m.edsoo
[MpeBparienue sHEpriu Tu/ff0caf06
JlabGopaTopHas pabora «lccnenoBanue
13 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHMA
rpy3a Ha HUTH OT JUTMHBI HUTHA U MacChl
rpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
bubnuoreka
3JICKTPOMArHUTHBIE KOieOaHusI B 110K
14 UJealbHOM KoJIeOaTeTbHOM KOHTYPE.
AHAIO . exAHIC https://m.edsoo
HAJOTMS MEXKIY MEXaHUUYECKUMU U
Y ru/ff0ch820
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU
Bbubnuoreka
®opmyna Tomcona. 3aK0oH COXpaHEHHUS 110K
15 SHEPIUH B HACATBHOM KO0JIeOaTeIbHOM
P a https://m.edsoo
KOHTYpE
P ru/ffocb9c4
IIpencraBnenne 0 3aTyXaroMKX
pedt yRarom bubnmnoreka
KoseOaHusx. BelHyKIeHHBIE 110K
16 MexaHHJecKHue konedanus. Pe3onanc.
B https://m.edsoo
BIHYKI€HHBIE DJIEKTPOMArHUTHBIE
K P ru/ffOchb86
Koae0anus
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
. Bbubnnoreka
MepeMEeHHbIN TOK. MoIIHOCTh 110K
17 IIEPEMEHHOI0 TOKa. AMIIIUTY/IHOE B
13 YA https://m.edsoo
NEMCTBYIOIIEE 3HAUECHHUE CHUIIBI TOKA U
y ru/ffochd34
HaIPSDKCHUS
Tpancdopmarop. [IpousBozactso,
18 nepeaaya v NoTpedeHue 3JIeKTPUIECKOi
SHEPTUU
YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE bubnuoteka
19 AJEKTPUUYECKOTO 3BOHKA, T€HEepaTopa HOK
NePEeMEHHOT0 TOKa, JINHUN https://m.edsoo
aJIeKTpoIiepeaay .ru/ff0cc324
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTposHepruu. Kynerypa

KCIIOJIb30BAaHMS MIEKTPOIHEPTUH B
HOBCEIHEBHOU KU3HU
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MexaHu4deckue BOJIHBI, YCJIOBUSA

Bubianoreka

21 pacnpoctpanenus. [lepuoa. Ckopoctb HOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI .fu/ff0ccab4

bubnmoreka

99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. HOK
Beicora Tona. TemOp 3Byka https://m.edsoo

-ru/ffOcccOc
. bubnunorexa
DNeKTPOMarHUTHEIE BOJHBI, X CBOWCTBA U LIOK

23 ;I(()J(;I:IOCTB. [Ikasa 3eKTpoMarHuTHBIX https://m.edsoo

ru/ffOccfe0

24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.

PazButue cpencts cBsa3u. Paguonokanus
bubnuoreka
o5 KonTponbnas pabota «KoneGanus u HOK
BOJTHBI» https://m.edsoo
ru/ffOcc6f8
. bubnmoreka
HpSIMOJ'II/IHeI/II;IOG pacnpOCTpaHeime cBeTa 110K
26 ZB(;zTLZOJpI(;zI[IH:); ;:;)ez(e. ToueuHbINt HCTOYHHK https:/m.edsoo
ru/ff0cd350
bubnuoTteka
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS 110K
27 ;iiiioiogsgz;;:e n300pakeHHi B https://m.edso0
.ru/ff0cd4e0
bubnuoteka
[Ipenomnenue cera. [lonHOE BHYTpEHHEE LIOK

28 otpaxxeHue. [IpenenpHbIi yroJ MmoaHoro

BHI;)/TpeHHeI‘O (?T;axcennﬂ g hitps://m.eds00
Tu/ff0cd7f6
bubnuoteka

29 JlabopaTtopHas pabota «3mepenue HOK
MOKAa3aTelisl MPETOMIICHHS CTEKIIa https://m.edsoo

Tu/ff0cd67a
. bubnuoreka
JIunzel. [loctpoenune n300pakeHuii B 110K
. ®opm TOHKOM .

» J;’Pllal;imeljie J}'IJI-/II?-ISIZ T hitps://m.edso0

ru/ffOcddle

31 JlaGopatopnas pabota «lccnenoBanue
CBOMCTB M300paKCHHUH B JIMH3AX)

Hucnepcus ceeta. Cli0KHBII cOCTaB

32 oenoro ceera. L[Bet. JTaboparopnas pabota
«HabnroieHne qucriepcuu CBeTay

33 Hurtepdepennius cera. udpakius ceera. bubnuoteka
JudpaximonHas pemeéTka HOK
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https://m.edsoo

-ru/ffOced22
bubnuoreka
34 ITonepedHOCTH CBETOBBIX BOJIH. HOK
[Monsipu3anus cBera https://m.edsoo
-ru/ffocf02e
35 OnTuyeckue MpuOOPHI U YCTPOKUCTBA U
yCIIOBUS UX 0€30IaCHOr0 IPUMEHEHUs
. bubnunorexa
I'panuIpl TPUMEHUMOCTH KHaCCquEKOH 10K
36 MexaHuk. [locTynarel cnenuaibHON https://m.edso0
TEOPUU OTHOCUTEIbHOCTH Tu/ffocias2
bubmmotexa
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 110K
37 3amMe/yieHre BPEMEHH U COKpaIlleHUe https://m.edsoo
JUTHHBI ru/ffOcfad?
. bubnunorexa
DHEprust U UMITYJILC PEISITUBUCTCKON
38 gacTullpl. CBSA3b Macchl ¢ YHEPTUEH U LOK
UMITYJICOM. DHEPrusl MOKOs https.//m. edsoo
-Iu/ffOcfc68
bubnuoreka
39 KonTponbnas padota «Ontuka. OCHOBBI HOK
CIICIUATBbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo
u/ffOcf6f0
bubnuoreka
40 ®oronsl. opmymna [1nanka. DHeprus u HOK
UMITyJIbC (POTOHA https://m.edsoo
.ru/ff0cfel6
bubnmoreka
41 OTtkpbiTHE U HccaenoBaHue poTtorddekra. HOK
Ompiter A. I'. CToneroBa https://m.edsoo
.ru/ffOcffc4
bubnmnoreka
3akoHsl poTodddexTa. YpaBHEHHE 110K
42 OuHmreitHa g Gotosddexra. «KpacHas
rpaHuIa» q)oioa(;})(bem;b ! ’ hittps.//m.edsoo
.ru/ff0d015e
bubnmnoreka
43 JNasnenue ceera. Onbitel I1. H. JIeGenena. HOK
XuMUYECKoe JICHCTBUE CBETa https://m.edsoo
.ru/ff0d04a6
TexHuueckue ycTpoucTBa U IMPAKTUYECKOE
44 npuUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemrenue 3agad mo reMe «DI€MEHTHI bubnnoreka

KBAHTOBOU OIITHUKH)

HOK
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https://m.edsoo

ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI Epg;nomm
46 Pezepdopaa no paccesHUIO 0-4aCTHIL.

Hﬂalli);l’)l“af)flaﬂ Mfl[eﬂb aroma ’ ttps.//m.edsoo
.ru/ff0d091a
bubnuoteka
LHOK

47 IToctynater bopa https://m.edsoo
-ru/ffodOafa
bubnuoreka

Nznyuenue u nornomieHue GOoTOHOB MPU 110K

i
.ru/ffodOafa
BomnHoBelIe cBOiicTBa yacTuil. BoaHEI 1€ Bubianoreka
49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM HOK

nyanu3M. CIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo

U3JIyYeHHE .ru/ff0d0ca8
bubnmoreka

OTkpbITHE PaTUOAKTUBHOCTH. OMBITHI 110K

50 Pesepdopna no onpenenenuto cocraBa https:/m.edsoo
PaMOAKTUBHOTO U3TyYCHHS ru/ffodofd2
CgoiictBa anbda-, 6era-, raMma-

51 u3Nny4eHus. BnusHue painoakTHBHOCTH Ha
KUBBIE OPTraHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI. bubnuoreka

59 Anbda-pacnaa. DIeKTPOHHBIN 1 HOK

MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo

U3Iy4YeHue Tu/ff0d1162

DHeprus CBS3M HYKJIOHOB B spe. bubnuoreka

53 AnepHble peakuuu. SIepHBI peakTop. HOK

[TpoGembl, MEPCHIEKTUBBI, IKOJIOTUUECKHE https://m.edsoo

ACTICKTHI SIIEPHON SHEPTeTHKH Tu/ff0d1356

DnemeHTapHbIe YacTUIIbl. OTKPBITHE

MO3UTPOHA. METO 16l HAOTIOICHUS U bubnunoreka

54 pErucTpanyu 3JIEMEHTAPHBIX YaCTULL. HOK

Kpyriblit cton «PyHaameHTaIbHbIE https://m.edsoo

B3auMo ieiicTBHs. EMnHCTBO usnueckoit .ru/ff0d0e38

KapTUHBI MUPA

Dransl pa3BUTHS ACTPOHOMUHU.

[IpuknanHoe 1 MUPOBO33PEHYECKOE

55 3HaYeHue acTpoHOMUH. By 3BE3aHOTO

Heba. Co3Be3nus, SpKUe 3BE3IBI, TIAHETHI,
X BUIUMOe ABmxkeHne. ColtHeuHas
cucrema
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Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE311

3BE3/1bl, UX OCHOBHBIE XaPAKTEPUCTUKH.
3BE3 MBI ITIaBHOM ITOCIICA0BATCIILHOCTH.
BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
MPOUCXOKACHUH U 3BoJtonnK CoJlHIA U
3BE3]T
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lNanmaktuke. I'anaktuky. YE€pHbIE NBIPHI B
sIpax rajJakTHK
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Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. Penukrosoe
n3Iy4dyeHHne. MertarajiakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU
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YyejoBeKa
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O606maromuit ypok. Pois u Mmecto
(U3HUKHN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4HOU KapTHHE MHpa

Ob6o06maromuit ypok. Poib puznueckoit
Teopuu B (OpMHUPOBAHUH NPEACTABICHUN
0 (pusmueckoit KapTHHE MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX ECTECTBEHHO-HAYYHbBIX
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PesepBHbIil ypok. MarautHoe noie.
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PezepBublii ypok. Ontrka. OCHOBBI
CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH

PesepBHblit ypok. KBantoBas ¢usuka.
DeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU
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I[TPOTPAMME

68



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1.

I'.4. Msxuies, b. b. Byxosues, H.H. Corckuit ®usuka 10 k1. ®uszuka 10 knacc.
bazoBeiii n yrnyOnennsiid ypoBeHb. Y4ueOHUK. MockBa. [Ipocsemenue, 2020 .

I'.5. Msxumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 kiacc. ba3osiii u
yriayOneHHbIl ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

A.I1. PeivkeBuu. COopHuK 3ama4 o ¢usuke. Mocksa, poda, 2005 - 2019 r.

Coopnuk 3ama4 o ¢usuke aa 9 — 11 knaccos. CocraButens [ H. Cremanosa. M.:
«IIpocemienuer, 1996 r.

3ananus oOpa3oBarenbHOro nopraia Pemy EI'D

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

5. Msakumes, b. b. byxosnes, H.H. Corckuii ®usuka 10 k1. @usuka 10 kiacc.
bazoBelii 1 yriayOseHHblit ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue, 2020

I'.4. Mskues, b.b. byxosues, B.M. YUapyrun ®usuka 11 knacc. ba3oblit u
yriiyoneHHbI ypoBeHb. YueOHuk. Mocksa. IIpocsenienue. 2020

A.I1. PeivkeBuu. COopHUK 3a7a4 o ¢usuke. Mocksa, poda, 2005 - 2019 r.

Coopnuk 3amau o ¢usuke aia 9 — 11 knaccos. CocraButens [ H. Crenanosa. M.:
«IIpocsemenuer, 1996 r.

10.A. Caypos. ®usuxka. [Toypounsie pazpadotku. 10 knacc. I[Tocobue ns
o01eobpazoBaTenbHbIX opranuzamnuii. Mocksa. [Ipocsemienue. 2015

10.A. Caypos. ®usuxka. [Toypounsie pazpadotku. 11 knacc. I[Tocobue ns
o0uieo0pa3oBaTeabHbIX Opranu3anuid. ba3oBblil u yriyOieHHbIi ypoBeHb. MocKBa.
[Ipocsemenue. 2017 r.

COOpHHK TECTOBBIX 33JaHUH JUISI TEMATUYECKOT0 M UTOTOBOTO KOHTpOJIst. Pusuka 10
kiace. M.: «Matemnext-Lentpy», 2004 r.

C.M. Anppromeuku, A.C. CnyxaeBckuil. ®usnka. «KOHCTpYKTOp» CaMOCTOSATEIbHBIX U
KOHTpPOJIbHBIX padoT. 10 — 11 kmacchl.

[Tocobue mst yuureneit. M.: [Ipocsemnienue, 2010



IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HNHuTepHeT-pecypcesl

XKuas ¢pusuka: oOyyaromas nporpamma, http://www.int-edu.ru/soft/fiz.html

Ypoku Gusmku ¢ ucrnonb3oBanuem Murepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusuka: xoiuiekus onsiToB. http://experiment.edu.ru/

dusuka: 3MeKTPOHHAs KOJUIEKIHs onbiToB. http://www.school.edu.ru/projects/physicexp

Katasor ccbutok Ha pecypcesl o Gpusuke http://www.ivanovo.ac.ru/phys

Becruiataeie 00y4aromue nmporpammel mo ¢usuke http://www.history.ru/freeph.htm
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JlaGopatopHbie paboThl 1o pusuke. BupryanbHble 1abopaTopHbIE
pa6ortsl. http://phdep.ifmo.ru

9. Amnumanus GU3MUIECKUX MPOIECCOB 00bsicHeHusaMH. http://physics.nad.ru

10. ®usnueckas >anmkionenus http://www.elmagn.chalmers.se/%7eigor







