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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CPEHEro 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHBIXx B GI'OC COO, a Takke ¢ y4€ToM
dbenepanbHON pabouell MporpaMMbl BOCTIUTAHUS M KOHIICTIIIUUA TPETOJaBaHus yIeOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Pocculickoit ®exaeparuu,
peann3youx OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI.

Copeprkanue nporpaMMbl o (pU3HMKE HaAMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOydyeHHHM uxX ¢U3MKEe Ha
0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO noaxoa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM GI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeMETHBIM ~ pe3ysibTaTaM OOyYeHMs, a TaKXKe YYUThIBA€T HE0OXOAUMOCTh
peanu3ald MEXIPEIMETHBIX CBsI3e (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeraMmu. B Hell onpenensitoTcsi OCHOBHBIE €U U3y4YEeHUs (PU3UKHU Ha YPOBHE CPETHETO
o011ero oOpazoBaHusl, IUIAHUPYEMbBIE PE3YIbTAThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHEIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM

Yyuciie MpeAMETHbIE Pe3yJIbTaThl MO rofgaM o0y4YeHus;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM o0y4eHwusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIMAas B KadeCTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUA 00
okpyxatoiem mupe. [lIkonbHbIN Kypc HU3UKU — CUCTEMOOOPA3YIONIUMN JIJ11 €CTECTBEHHO-
Hay4YHBIX Y4EOHBIX IPEAMETOB, TOCKOJBKY (DU3UYECKHUE 3aKOHBI JIS)KAT B OCHOBE ITPOLIECCOB
W SBJICHUM, M3ydaeMbIX XMMHUEH, Ouosioruel, ¢pusndeckoi reorpadueii U acTpOHOMHEH.
Hcnonb3oBanne U aKTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUM OIpeeNsieT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TTOJTy4EHHUsI HOBBIX MaTEPHaJIOB C 3aIaHHBIMU CBOMCTBaMH U Apyrux. M3ydeHue
(GbU3UKM BHOCUT OCHOBHOM BKJaj B POpMHpPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa
oOyyJaroruxcsi, B pOpMUpPOBAaHUE YMEHHM MPUMEHATh HAYYHBIM METOJ TO3HAHWS TMPHU
BBITIOJITHCHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHOBY kypca pusuku st YpOBHSI CpeIHETO o0Iero o0pa3oBaHus MOJIO0XKEH Psl
ujel, KOTOPbhIe MOKHO pPacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepHall U3 BCEX Pas3zesioB (PU3UKH, BKIIFOYAET KaK BOMPOCHI KIIACCHUECKOMH,
TaK U COBPEMEHHOM (DU3HUKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuall Kypca Ppu3nku oObeIUHEH
BOKpYT (puznueckux teopuil. Begyum B Kypce siBisieTcs: popMupoBaHue peicTaBIeHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€PHUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzanus npeanojaracT  HCIOJIb30BaHHUE
TYMaHUTapHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS (HUBHUKH C
pa3BuTHEM O0IIecTBa, a Takke C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Qusnky npennojaraeT 3HAKOMCTBO C
[MIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN H3yYEeHHBIX TCOPHH U
3aKOHOB.

Hoes skonocuzayuu peannu3yeTcss NOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJIEpP KaHMUS,
MOCBSIIEHHBIX OJKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXICHHUS MNpoOJIeM paluoOHAIbHOIO
IPUPOAOTIOIB30BAHUS U SKOJOTMYECKON O€30IaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKH Ha yPOBHE CPETHEr0 OOLIEro 00pa3oBaHus
ABISAIOTCA (pU3NYecKue TeOpuH (POpMUPOBAHUE MIPEICTABICHUNA O CTPYKTYpPE MOCTPOCHUS
¢uznyeckoil Teopuu, posim (pyHAAMEHTAIbHBIX 3aKOHOB U IPHUHLUIIOB B COBPEMEHHBIX
OPEJICTaBICHUAX O TMPUPOAE, TIpaHUIAX MPUMEHUMOCTU TEOPHUM, M ONUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOLIECCOB).

CucTeMHO-AeSTeTLHOCTHBIN MOAX0/ B Kypce (DU3UKHU pealiu3yeTcsl MPeXke BCETo 3a
C4€T OpraHM3ali SKCIEPUMEHTAIBHON JesATENbHOCTH oOydarommxcs. s 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO HCIOJIb30BaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPBIE B Iporpamme 1o pu3nke 00beTMHEHBI B
OOILIMI CNHUCOK YYEHUYECKUX MPaKTUYECKUX padoT. BbljeneHuwe B yKa3aHHOM NEpeyHe
7a00paTOpHBIX pabOT, NPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILIECTBIAETCS
y4aCTHUKaMU 00pa30oBaTeIbHOrO MpoIecca MCXOMd M3 OCOOEHHOCTEH IIaHMPOBAHUS U
ocHarmienusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBIAJCHUE O0YYAIOUTUMUCS
YMEHHSIMH TIPOBOIUTH KOCBEHHBIE U3MEPEHUS, CCIIEIOBAHMS 3aBUCUMOCTEHN (hU3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs pelieHHI0 pacu€THBIX U KaueCTBEHHBIX 3ajad. [Ipu
ATOM Ui Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (prU3HUeCKOi
MO/JI€JIbI0, TO3BOJISIONIME TPUMEHSATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszena Kypca, Tak U HHTeTpupys 3HaHUS U3 Pa3HbIX pa3aesioB. [ kauecTBEHHbIX 3a]a4
NPUOPUTETOM SIBISIOTCS 3a/1aHUs Ha OOBSICHEHHE MPOTEKaHWs (U3MUYECKUX SBICHUA U
MPOIIECCOB B OKPY’KAIOIIEH KU3HMU, TpeOyronue BbIOOpa (u3nueckod Momenu Jyis
CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepUabHO-TEXHUYECKOMY
obecrieueHno yueOHOro nporuecca 6a30Bblil ypoBeHb Kypca (U3UKU Ha YPOBHE CPEAHETO
o01ero 0opa3oBaHus J0HKEH U3y4aThCsl B YCIOBUSAX MPEIMETHOTO KabMHeTa PU3KMKHU WK
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B
KabuHeTe (U3UKU JOKHO OBbITh HeoOxoauMmoe JabopaTopHOE OOOpYyIOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpOTpaMMe MO (PU3UKE YUYEHMUYECKHX MPAKTHUYECKUX padoT U
JEMOHCTPALIMOHHOE 000pYyI0BaHHE.
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JleMoHCTpanoHHOe 00opyAoBaHUE (GOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAaJIBHOHN TOCTATOYHOCTH U 00ECIIeUnBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IPOTpamMme
no (u3MKe KIIOYEBBIX JIEMOHCTpAIMi [Jis HCCIEAOBAHUA HM3yYaeMbIX SIBICHUU H
MPOLIECCOB, YMITUPUUECKUX U PYHAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000py0BaHUE ISl YYEHUYECKUX MTPAKTUUYECKUX padboT hopmupyercs
B BUJE TEMATHYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B PACU€Te OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JIa0OpaTOPHOTO 000PYAOBAHUS JOIKHBI
OBITh MOCTPOCHBI HA KOMITJIEKCHOM MCIOJIb30BaHUHU aHATIOTOBBIX U ITU(POBBIX MTPHUOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU 1EJIIMHU U3yU€HUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

e (opMupoBaHue MHTEpeca U CTPEMJIEHUS OOyYaroUuXcs K HAYYHOMY H3YYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHHM O HAy4YHOM METOJIe¢ MO3HaHUs U (OPMHUpPOBAHUE
MCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS Kak pe3ysibTaTa H3y4yeHUs OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3HKU;

e (opMupoBaHUE YMEHUU OOBSACHSITH SIBJICHHS C HCIHOJIB30BAaHHEM (HU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUNH O poind (UMKUA JUISI  PA3BUTUS  JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX 1eseil 00ecrneunBaeTcs peleHueM CIeayoMX 3a1a4 B IpoLecce

U3y4yeHUs Kypca (U3UKU Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus:

e TMpuoOpeTeHHnEe CUCTEMbl 3HaHUU 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHWKY,  MOJEKYJSIpHYIO  (u3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmMupoBaHue yMEeHHMIl NPUMEHSITh TEOPETUYECKHUE 3HAHUS ISl OOBSCHEHUS
bu3MYeCKuX SBJICHUA B MPUPOJE M Uil MPUHSTHS MPAKTHUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

e OCBOEHHE CIMOCOOOB PEIICHUS PA3IMYHBIX 3a7a4d C SIBHO 3aJaHHOW (PU3NUECKOn
MOJIEJIbIO, 3a7a4, MOAPa3yMEBAIOUIUX CAMOCTOSTEIbHOE CO3/aHue (PU3nYecKon
MOJIeJY, aJICKBATHON YCIIOBUSAM 3a/1a4H;

e TOHWMaHUE (U3NYECKUX OCHOB Y MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

e OBJAJCHUE METOAAMH CaMOCTOSITEJIBHOTO IUJIAHUPOBAHMS W MPOBEICHUS
(GU3MUEeCKUX OKCIIEPUMEHTOB, aHalM3a W HUHTEpHpeTauud uHpopmanuwy,
ONpEIEJICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHME YCIOBUM [JJI Pa3BUTUA YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.



Ha u3ydenue ¢usuku (6a30BbIi ypPOBEHB) Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 yacoB
(2 yaca B HeZEIIO).

[Ipennaraemeiii B mporpamme mo (Gpusuke nepeyeHb J1abOpaTOPHBIX U MPAKTUYECKHUX
paboT ABISIETCS PEKOMEHJAOBAHHBIM, YUHUTEIb JIEJIaeT BIOOP MPOBENEHUS J1a00PATOPHBIX
paloT U OMBITOB C YUETOM UHIUBUIYaTbHBIX 0COOCHHOCTEN 00yUatOIIUXCsl.



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

Pazgen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

dusuka — HayKa o ipupoje. HayuHble METObI TO3HAHUS OKpY:Karomiero mupa. Poiib
AKCTIEPUMEHTA U TEOPUH B MPOIECCEe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (PU3NUECKUX SBJICHUNM W TMpoleccoB. HaydHble THUMOTE3BI.
duznyeckne 3aKOHBI U TeOpur. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIHTT
COOTBETCTBUS.

Pons u Mecto ¢u3uku B GopMUpPOBAHWU COBPEMEHHOW HAy4YHOM KapTUHBI MHUpa, B
MIPAKTUYECKOM JICATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBuxkeHuE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHUA. Cucrema
orcuéra. Tpaekropus.

[lepemerenue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHON TOUKH, UX MPOEKIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE NEPEMEIICHUI
Y CJI0KEHUE CKOPOCTEM.

PaBHoMepHOE U  paBHOYCKOpPEHHOE TMpsIMOJMHENHHOe JBWKeHHe. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U IMEPEMEIICHUS MaTepUuaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonnHetHoe nBWKeHUE. J[BUKEHHE MATEpUATIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEMHas CKopocTh. [lepuoa u
gacToTa obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP, ABUKECHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE TIEPEIAUU.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALMS KUHEMAaTUYECKUX XapaKTePHUCTHK
JBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenue JBuKeHUs Tena, OpPOILIEHHOTO TMOJ VYIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HepaBHOMEPHOTO JBUKEHHUS € LIEBIO OMPEIEIICHUS MTHOBEHHOM CKOPOCTH.

HUccnenoBaHne COOTHOWIECHHS MEXAY MOYTSIMH, DOPOUACHHBIMM TEJIOM 34
MOCJIE0OBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM IBH)KEHHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHue nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutTenbHOCTH ['aymmnes. IlepBeid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttema. Cuina. Ilpunnun cynepno3unmu cwi. Bropoi 3akoH HprotoHa mist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMHuYecKas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, cCkoiabxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cunia TpeHUsl CKOJbXeHUS HW cwia TpeHus mokosa. Kosadpdumment tpenus. Cuna
COIPOTHUBJIEHUS NPU ABWKCHUHU TEJIA B AKUJKOCTHU WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalleHus. [linedo cunbl. YCnoBUsS paBHOBECHS
TBEPAOTO TEA.

TexHn4eckre yCTpOMCTBa M MPAKTUUYECKOE MPUMEHCHUE: MOIIINUITHUKYU, IBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOpMallui.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTaJICHUH.

CpaBHeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IPY>KUHE U PE3UHOBOM
obpasiie, oT ux AehopMaIivm.

HccnenoBanne ycinoBUiA paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHukKe



Nmiynbc MaTepuanbHOW TOYKM (T€a), CUCTEMbI MAaTEPUANBHBIX TOYEK. MMmyibc
CWJIBbI U U3BMEHEHHE UMITYJIbCa TeNa. 3aKOH COXPaHEHUS! UMITyJIbca. PEakTUBHOE IBM>KEHHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckas sHeprus MaTepuaibHOU TOUkH. TeopeMa 00 U3MEHEHUH KHHETUYECKON
DHEPIHUN.

[TorenuuansHass sHeprus. [loTeHumanpHas »HEpPrus yHpyro neGopMHUPOBAHHOMN
npyxuHsbl. [loTeHnnanbHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3E€MIIH.

[ToreHunanbHbIE M HETIOTEHIMATIBHBIE CUJIbl. CBSA3b pa0OThI HETTOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHWYECKOM SHEPIMHM CUCTEMBI TEll. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPI'UH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE TNPUMEHEHHE: BOJIOMET, KOMED,
IIPY>KMHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizU padOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON PHEpruu Tella Ha
IIpUMeEpE PACTSHKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MoJgieky/sipHast Gu3nMka 1 TEpMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOPUM U HX OMBITHOE
obocuHoBanue. bpoyHoBckoe gBwxkenue. ubdysms. Xapakrtep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUIL] BEIECTBA. MOJIENN CTPOCHUS ra30B, )KUIAKOCTEU U TBEPBIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYJI.
KommuecTBo Beniectna. [loctosanas ABoraspo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wuzaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISAPHO-KUHETUYECKOM
TEOpPUHU HUJeaTBLHOTO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KMHETHYECKOU
SHEPruU TEIJIOBOrO ABMKEHUA 4acTtull raza. lllkana temnepatyp KenbBuHa. ['a3zoBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon JlansTona. WM3ompouecchl B
UJICAUTHPHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduyeckoe mpeacTaBIeHHE
M30ITPOIIECCOB: M30TEpMa, U30X0pa, n300apa.

TexHruecKue ycTpoicTBa U MPakTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbIThI, AOKa3bIBAIOIINE AMCKPETHOE CTPOEHHUE BeIlecTBa, (GoTorpapuu MOIEKYI
OPTaHUYECKUX COCTUHECHUN.

OmnbITel 110 UM Py3Un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llTepHa.

OneIThI, JOKAa3bIBAIOILIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOECHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OMnbIThl, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenre Macchl BO3Ayxa B KJIAaCCHOM KOMHaTe Ha OCHOBE M3MepeHUil o0bEma
KOMHATBI, JaBJICHHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccenmenoBanre 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHSI pa3peKEHHOTO rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmoauHaMuueckast cucteMa. BHyTpeHHSs1 SJHEpIHsl TEPMOJANHAMUYECKON CHCTEMBI
U crnocoObl €€ u3MeHeHus. KomudecTBOo Temnorel M padora. BHyTpeHHsst >HEprus
OJIHOATOMHOTO MJIECAIIBHOIO ra3a. Buapl Termonepenayu: TEIIONPOBOIHOCTD, KOHBEKIIHS,
W3JIlydeHue. YenbHas TEIUIOEMKOCTh  BEmECTBA. KOMMYECTBO  TEIIOTHI  IIPU
TerIonepeaaye.

[Tonsitue 06 annadatHom mpoiecce. [lepBoiii 3akoH TepMoauHaMuku. [IpumeHeHue
NEPBOT0 3aKOHA TEPMOJUHAMUKH K M3ompoieccam. I'paduueckas natepnperanus padboThl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernoBble Mamuubl. [IpuHIUNBL AeHCTBUS TeIioBbIX MamuH. [IpeoOpasoBaHus
OHEPrUU B TEIUIOBBIX MamnHax. KoadduimeHT nojae3Horo AeHCTBUS TEIJIOBOM MAaIIWHBI.
[uxkn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEHUCTBUS. DKOJOTHYECKHE MPOOIEMBbI
TEIUIODHEPTETUKH.

TexHUYecKue yCTpONCTBA M NMPAKTHYECKOE NPUMEHEHHWE: IBUraTelb BHYTPEHHETO
Cropanus, ObITOBON XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpEHHEN HEPTUu Tella PU COBEPIICHUH PabOThI: BBUJIET MPOOKHU U3
OYTBUIKH TI0]1 IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHUe 3pupa B JIATYHHOU TpyOKe MyTEM
TpeHUsl (BUACOIEMOHCTPALIMS).

M3MmeHeHue BHYTpEHHENW SHEPTUH (TeMIlepaTyphl) Teaa NpH TEIIoNnepesaye.

OneIT M0 a1abaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBoii TypOWHBI, IBUTATENsl BHYTPEHHErO CrOpaHUsl, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie pabomul

N3mepeHne yaenbHOoN TEMIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoovt



[TapooOpa3oBanue u KoHaeHcanus. Mcnapennme wu kumeHue. AOcCoOTHAsS U
OTHOCUTENbHAsI  BIAXHOCTh BO3Ayxa. HacelmieHHbslid map. VYxaeneHas — TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT AABJICHHUS.

Teépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHH30TPONUS CBOWCTB
kpuctamwioB. JKugkue kpuctawisl. CoBpeMeHHble MaTepuanibl. [lnaBienue u
KpUCTayuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHUYecKue yCTPOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMM TMOJYYEHUSI COBPEMEHHBIX MAaTe€puajoB, B TOM YHCIIE
HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npu noHM>XEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpu3anus Tela. ODIEKTpUYecKuil 3apsi. JlBa BuAa 3JIEKTPUUYECKUX 3apAJIOB.
[IpoBOAHUKH, IUAJIEKTPUKA U MOJIYNPOBOJHUKUA. 3AKOH COXPAHEHUS SJIECKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsnoB. 3akoH Kymona. TouyeyHbIl 3HEKTpUYECKUN 3apsii.
OnekTpuueckoe noJie. Hanpsk€HHOCTh anekTpuyeckoro nojs. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX noJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarrueckoro moJisa. IloTenuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOAHUKM U JUAJNCKTPUKH B  DJIEKTPOCTaTHUECKOM moJie. J(udnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOpa. DHEPTUs
3apsHKEHHOTO KOHJIEHCATOpA.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: IJIEKTPOCKOII, AJIEKTPOMETD,

AJIEKTpOCTATUYECKasi  3allldTa,  3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHJIEHCATOP,
KOMMPOBAJIbHBIN aIlapar, CTPYWHBIN IPUHTED.
Llemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.
B3auMopelicTBUE HA3JIEKTPU30BaHHBIX TEIL.
DIIEKTPUYECKOE T10JIE 3APSKEHHBIX TEll.
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[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOIO0 KOHAEHCATOpa OT IUIOWIAAUA IUJIACTHH,
pPacCTOAHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOrO TOKA. VMCTOYHHMKHU
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsoxenune. 3akon OMa i1 yyacTKa LEMu.

ONEKTPUYECKOE  CONPOTHBIICHHE.  YJEJIBHOE  CONPOTUBJICHUE  BELIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH Jlxoyns—JIena. MoOmHOCTh 3JIEKTPUIECKOTO
TOKA.

DIEKTPOABUXKYILAsA CHJIA U BHYTPEHHEE COITPOTUBIICHUE NCTOYHMKA TOKA. 3aKk0H OMa
JUIS TIOJIHOM (3aMKHYTO#) anekTpuyeckoit nenu. Koporkoe 3ambikaHue.

OneKTpoHHass MPOBOAUMOCTb TBEPIABIX METALUIOB. 3aBHUCHUMOCTHh CONPOTHBIICHUS
METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX TyYKOB.

[TomynpoBonuuku. CoOCTBEHHass U MPUMECHAs MPOBOJAWMOCTb MOJYIPOBOJIHUKOB.
CoiictBa p—n-niepexoza. [1oaynpoBoAHHUKOBBIE PUOOPHI.

DNEeKTpUYECKN TOK B PACTBOPAX M paciulaBax 3JEKTPOJIUTOB. DIEKTPOIMTHYECKAS
JACCOLMALINS. DIIEKTPOIIU3.

OJIEKTpUYECKHM TOK B Tra3zax. CaMOCTOSITEIBbHBIM W HECAMOCTOSITEIBHBIA pa3psi.
Monnus. [1na3zma.

TexHHU4ecKue yCTpOWCTBAa W NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKHU TOKa, 3JEKTpOHArpeBaTelbHbIE MPHUOOPHI, AIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBII IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPBHI,
MOJIYTIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TUIOLIAIN
MONEPEYHOr0 CEYEHUS U MaTeEpHaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe  nM3MepeHHe  DIEKTPOABWXKYIIEeW  cuibl.  KOpoTkoe — 3aMbIKaHue
rajJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAIIOB OT TEMIIEPATYPBI.
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[TpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 53IEeKTPOABMKYIIEH CHUJIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmroenue snexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce OCyLIECTBISETCS C YUETOM
COZIEpKATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonamus, CBA3aHHbIE C U3YYEHUEM METOA0B HAyUYHOTO TO3HAHMUSL:
SIBJICHUE, HAy4YHBIN (hakT, runoTesa, pusnueckas BeIUUMHA, 3aKOH, TEOPUs, HaOJII0/IEHNE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUe CUCTEMBbl ypaBHEHUH, JMHEWHas (yHKIMs, Mmapadoda,
runepOona, ux rpaUkd U CBOWMCTBA, TPUTOHOMETPUUECKUE (PYHKLIHU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX NPOEKLINN
Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonocus: mexaHnumdeckoe MBUXKEHUE B JKUBOM mpupoae, auddysus, ocMmoc,
TEIJI0O00OMEH JKUBBIX OPraHu3MOB (BUAbI TEIJIONEpENayd, TEIJIOBOE pPABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: NIHCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W ra3os,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOIUTHYECKAs AUCCOLIMALINS, FalbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHHE JBUKEHHH C HCMOJIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, TOALIUITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHSI UMITYJIbCA B TEXHUKE
(pakeTa, BOJOMET W JApYyruWe), ABUTraTeNlb BHYTPEHHErO CrOpaHMs, MapoBas TypOuWHa,
OBITOBOM  XOJIOAWJIBHUK, KOHAMIIMOHEP, TEXHOJIOTMM [MOJY4YEHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YHKCIE€ HAaHOMATEpUaJOB, U HAHOTEXHOJOTHH, IJIEKTPOCTATUUYECKAS
3allnTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KCEpOKC, CTPYHHBII IPUHTED,
3IIEKTPOHArpeBaTeNbHbIE TPUOOPHI, FTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
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[locTosiHHBIE MarHuThl. B3anmMonencTBrE MMOCTOSHHBIX MATHUTOB. MarHuTHOE 1OJIE.
Bexrop MarHuTHOM MHAyKIuu. [IpuHOMN Cynepno3uuyMyd MAarHUTHBIX Mojded. JIuHum
MAarHUTHOM HWHAYKOMW. KapTuHa JWHUNA MArHUTHOM HMHAYKOWU TIOJS TMOCTOSIHHBIX
MarHMTOB.

MarnuTtHOE 1oJsie MPOBOAHUKA ¢ TOKOM. KapThHa TUHUNM WHIYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IMPOBOJAHUKA W 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHWKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumonelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYyJIb U HalIPABJICHUE.

Cuna JlopeHua, €€ MOIysb W HampabieHue. J[B)KEHHE 3apsDKEHHOW 4YacTHLBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cunsl JlopeHna.

SIBreHME DJIEKTPOMArHUTHOW HMHAYKIMHU. [IOTOK BEKTOpa MarHWUTHOW WHIYKIIVH.
DIIEKTPOIBUKYIIAsl CHJIA MHAYKIMU. 3aKOH JIEKTPOMAarHuTHOM MHIyKIUU Papanes.

Buxpesoe 3nekTpudeckoe mose. IJIEKTPOABHKYIIAs CHJIa UHAYKIIMU B IPOBOJHUKE,
JIBWKYILEMCS TIOCTYIIATEIbHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTD. SIBIIEHNE CAMOMHIAYKIIMU. DJICKTPOABIKYIIAS CHUJIA CAMOUHIYKIIUH.

DHepruss MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCcTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: ITOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHUTBHI, DJIEKTPOIBUTATEND, YCKOPUTENH 3JIEMEHTAPHBIX YACTHUIL, WHIYKIIUOHHAS
IeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHATHOTO MOJIA.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIINAH.

ITpaBuno Jlenua.

3aBUCHUMOCTb DJIEKTPOJABWXKYILIEH CUJIbl HHIAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHMEe CAaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccenenoBanne n1eUCTBUSI MIOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pa3nen 5. KoJsie0anus M BOJIHBI

13



Tema 1. Mexanuueckue u In1eKmpoMazZHUMHbIE KOJ1€OAHUA

Konebartenbnas cucrema. CBoOOIHBIE MeXaHWYecKHe KoseOaHus. ['apmoHuyeckue
konebanus. [lepuon, vactora, ammuutyna u (aza xomedanuid. [lpyXMHHBI MasTHHK.
MaremaTuyecknii MasTHUK. YpaBHEHHE TapMOHWYecKuX KkoyieOanuil. IIpeBparieHue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbupiii koHTYp. CBOOOHBIE 3JIEKTPOMATHUTHEIE KOJCOAHUS B MACATHEHOM
KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMHU M 3JICKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs DSHEPIMM B HUACAIBHOM
K0JIe0aTEIbHOM KOHTYPE.

[IpencraBiaenne o 3aTyxaolIMx KoJeOaHUAX. BbIHYXIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUs.

[lepemennspiii Tok. CHHYCOWIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenava u NOTpedICHUE IIECKTPUUECKON SHEPTUH.
OKOJIOTUYECKUE PUCKU IIPU NPOU3BOACTBE ANEKTPOIHEPTUH. KynbTypa HCHOJIB30BaHUS
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpoMCTBA M INMPAKTUYECKOE NPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanve mapaMeTpoB  KosieOaTeabHOM  cuCTeMbl  (MPYXUHHBIM WU
MaTEeMaTUYECKU MASITHUK).

Hab6nrogenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHUH.

HabGmronenne pe3oHanca.

CB0OOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbsl  (3aBUCUMOCTH  CHJIBI TOKA M HANpSDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC npu nocnegoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH NHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mopenb TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOJA MANbIX KOJEOAHUN Ipy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre NMEpeMEHHOTO TOKAa B LEMUW M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3I1eKmMpoOMAZHUMHbIE 6O0JIHbL

MexaHnudeckue  BOJHBI, ycinoBusi — pacnpoctpaneHusa. Ilepuon.  CkopocThb
pacmpocTpaHeHHs U AauHa BOHbL. [lonepeuynsie u mpoAoabHbIe BOJIHBL. MHTEphepeHuus u
TUppaKIUs MEXaHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJHBL. YCIOBUS H3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmuass opuentaums BektopoB E, B, V B snexkrpomarnutHOii BosHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpaKeHWE, NpeIOMJICHUE, ToJgpu3anus, Audpakuus,
unTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHUTHBIX BOJH. [IpMeHeHnE 31€KTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[IpyHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuuecKkue yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHE:  MY3bIKAJIbHbBIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBas JTUAarHOCTMKa B TEXHUKE W MEAUIUHE, pajap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NPeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOW W 4acTOTOM
KOJICOaHMI.

HccnmenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, NPEIOMIICHHUE,
noJisipu3anys, upakius, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHeHOE pacpOCTpaHEHHUE CBETA B OJHOPOJHOMN
cpene. Jlyd cBera. ToueuHbIil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cera. [locTpoeHre n300paxeHuil B IIIOCKOM
3epKale.

[Tpenomnienne cBera. 3akOHBI TpeloMJIeHUS cBeTa. AOCONIOTHBIN IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroa NOJIHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.

Cobuparonie u pacceuBaromve JUH3bl. ToHKas auH3a. DOKYCHOE PacCTOSHUE U
onTHYECKass cujia TOHKOW JMH3bL. [locTpoeHne wu300pakeHH B CcoOWparomux |
paccenBaromux auH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Matepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOMIOIEHUS MaKCUMyMOB W MHUHHUMYMOB B MHTEPPEPEHLMOHHONW KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.
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Hudpakmus ceera. [dudpaxkinuonHas pemérka. YcloBue HAOMIOACHHUS TIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHrYecKue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyma, (hoToanmnapar,
MPOEKIIMOHHBIN anmapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OINTHKA, AU(GpaKIUOHHAs
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMONTMHEWHOE pacIPOCTPAHEHUE, OTPAXKEHUE U IIpeoMiIeHuE cBeTa. ONTHYECKHE
IPUOOPHI.

ITonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Hab6mronenue natepdepennu cBera.

Hab6monenue nudpakium ceera.

HaGnronenue nucnepcuu cBera.

[lonydeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomydyenue cekTpa ¢ MOMONIbI0 JU(PAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomul

W3mepenune nokasaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH
['paHuipl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: NHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IIPUHIIUI
OTHOCHUTEIBHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTULBI. DHEPTHUs MTOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u >HEpruu (POTOHA C €ro YaCTOTOW. DHEprus u
UMIYJIbC GOTOHA.

OtkpeiTiie U uccnegoBanue (oroaddexkra. Ombitet A. I'. CromeroBa. 3aKoHBI
dboroaddexra. VYpaBHenue ODuHmTerHa g ¢potodddexra. «KpacHas TpaHHUIAN
dbotorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHnyeckue yCTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: (DOTOITEMEHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna mno paccessHHIO 0 -YacTHIL
[Tnanerapnas mogens atoma. [loctynarel bopa. M3nyuenue u nornonieHue GOTOHOB Npu
IIEPEX0/I€ aTOMa C OJJTHOI'O YPOBHSI DHEPTUM Ha Apyrou. Bunel ciektpoB. CeKTp ypOBHEU
SHEPIUM aToMa BOAOPOAA.

BosiHoBbie cBoiicTBa wyactull. Bomubl ae bpoinga. KopnyckymnsipHO-BOJTHOBOMH
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBAa M INPAKTUYECKOE IPHUMEHEHUE: CIIEKTPAJIbHBIM aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul

Hab6nrogenue TMHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI,  JIOKAa3bIBAIOIIME  CIOXHOCTb  CTpoeHus  sapa. OTKpbITHE
panuoaktuBHOoCcTH. OmnbITel Pesepdopna mo omperneneHuio cocrtaBa paarOaKTUBHOTO
usnydenus. CBoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusiHue paguoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OTtkpeiTHE TTPpOTOHA U HelTpoHa. HykiionHas monens siapa [eiizendepra—lBaneHko.
3apsin saapa. MaccoBoe unciio sapa. M30Tormsl.

Anbba-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacnaz. [ amMma-uziydeHue.
3aKOH paAuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTes saep.

SAnepusiii peakrop. Tepmosiaepusiii cuHTe3. [IpoOneMbl M NEPCHEKTUBBI sIEPHON
DHEPreTUKHU. DKOJIOTHYECKUE aCIIEKTHI SIAEPHON SHEPTrEeTUKH.

DnieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.
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MeTop1 HAOIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dynaameHTanbHbIe B3auMoecTBrs. EAMHCTBO hU3HYECKO KapTUHBI MHpa.

TexHuyeckue yCTpOHMCTBA M IIPAKTUYECKOE IPUMEHEHHWE: TO3UMETpP, KamMepa
BunbcoHa, saepHsblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanne TpeKoB 4acTHIl (10 TOTOBBIM (hOTOTpadusm).

Pa3zneus 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMMH. lIpukimagHOE M MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBHIKEHUE.

ConHeuHas cucrema.

Counnne. ConHeyHasa akTUBHOCTh. McTtounuk sHeprun CoiiHIa U 3BE3M. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CHEKTPAJbHBIA KJIACC — CBETUMOCTB». 3BE3BI
IJIABHOW IMOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3]] IVIABHOU
IIOCJIEIOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpPEMEHHBIE IPEIACTaBICHUSA O
IIPOUCXOKAECHUH U 3BOJIFOMU COJIHIIA U 3BE3/. DTaIlbl )KU3HHU 3BE3I.

Mnuneunsiit [IyTe — Hama ['anmaktuka. [lonoxenune n auxkenne ConHua B 'amakTuke.
Tunbl ramakTuk. PagroramakTuky U kBazapsl. YEpHBIE ABIPHI B siApax raJIAKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06:ma. Paz6eranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe nsnydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo0aemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGmionenuss HEBOOPYKEHHBIM TJ1a30M C  HCHOJIb30BAaHHUEM KOMITBIOTEPHBIX
NPWIOKEHUN NIl OTPEIEIICHUs MOJI0KEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be31nsd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

Hab6mtogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEHUE

Ponp Gu3uky u acTpOHOMUH B DKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMATBHON H
ITUYECKON cdepax HesATEeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3MKUM U acCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pojib (U3HUECKOW TeopuH B (POPMUPOBAHUU
MIPEICTABICHUM O PU3NIECKON KapTHHE MHUPaA, MECTO (DU3UIECKOM KapTUHBI MUpPaA B 00111EM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLIE.

MexnpeaMeTHbie CBA3H
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Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcsl ¢ y4ETOM
COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTHUKH, OMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemmnule nonsamusi, CBA3aHHbIE C U3YYEHUEM METOA0B HAyUYHOTO TIO3HAHMUSL:
SIBJICHUE, HAy4HBIN (haKT, TUnoTesa, pusnueckas BEIUUHUHA, 3aKOH, TEOpHUs, HAOJIIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUE CUCTEMBl YpaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIIUH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOpPbl M MX MPOEKIHH HAa OCH KOOpPJAUHAT, CJIOXKEHUE BEKTOPOB, IMPOU3BOJHBIE
3JIEMEHTApHbIX (PYHKUUHN, MPU3HAKK MOAOOHMS TPEYroJbHUKOB, OINpPEAEICHUE IUIOLAIH
IJIOCKUX (puryp u oob€ma Ted.

buonoeusa: >nekTpuyeckue SIBICHUS B )KMBOUM MPUPOJE, KOJEOATEIbHbIE IBHXKEHHS B
YKUBOH NPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE paaUallii HA KUBBIC
OpTaHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAN3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJI€)KM MAarHUTHBIX PyH, (OTOChEMKA
36MHOM ITOBEPXHOCTH, IIPEICKA3aHNE 36MIICTPSICEHU.

Texnonocusi:  NTMHWAW  DIIEKTpOIIEpENad, TEHEpaTop  IEPEMEHHOIo  TOKa,
ANEKTPOJIBUraTelb, MHAYKIIMOHHAS T€Yb, pajap, paaguonpHEMHUK, TEIEBU30p, aHTEHHA,
tenedoH, CBU-neub, MpoeKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHUKA, COJTHEYHas OaTapesl.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro npeamera «Pusnkay Ha ypoBHE CpEAHET0 00I1Iero oopa3oBaHus
(0a30BBIA  ypOBEHb) JODKHO OOECHEUYHUTh JOCTUKEHUE CIEAYIOIUX JIMYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS Yy4eOHOro mnpenMera «®Du3nkKa» JOJKHBI
OTpakaTb ~ TOTOBHOCTb M  CIOCOOHOCTh  OOY4YalOMIMXCA  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEHN MO3UIIMEN JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA U OIbITa JEATEIBHOCTH B
IIPOLIECCE pEATM3ALMU OCHOBHBIX HAIIPABJICHUNW BOCHUTATEIBHOM JAEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXAAHCKOM TMO3UIMKA OOYy4YaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOLIECTBA;

MPUHATHE TPaAUIIMOHHBIX 00111e9eI0BEYECKIX T'YMaHUCTUYECKUX 151
JIEMOKPAaTUYECKUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECaX TPaxJaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliui;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMY ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW UACHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K ITOCYJAPCTBEHHBIM CUMBOJIAM, JOCTUKEHUSM POCCUMUCKUX
yu€HBIX B 00J7aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallUl0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTHM, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIIKOYAsl OSCTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM Mpo(ecCHOHATEHON ACSITEIBPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIN BHIOOP Oymyrei
npodeccun 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMO00pa30BaHHUIO B 00J1acTU (PHU3UKH
Ha TIPOTSHKEHUN BCEH KU3HH,

6) 3K010rM4ecKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, OCO3HAHHE TJI00ATLHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUI B OKpYXKAIOIIEH CpeJie Ha OCHOBE 3HAHUS
1eJIel yCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHUEe OIbITa ACATEIHPHOCTH JKOJIOTHYECKOW HAMpPaBICHHOCTH Ha OCHOBE
UMEIOIINUXCS 3HAHUM 110 (DUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UIECCKON HAYKH,

OCO3HAHHWE IEHHOCTH HAyYHOW ACSITEIBHOCTH, TOTOBHOCTH B TIPOIECCE H3YUICHUS
(bU3UKY OCYIIECTBIATh TPOCKTHYIO U UCCIIE0BATENbCKYIO JEATEIbHOCTh WHIUBUYAIbHO
U B TpyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeTILHO (hOPMYJIMPOBATh U aKTyalIM3UPOBATh IMPoOJIeMy, paccMaTpUBaTh e
BCECTOPOHHE;
ONPEAEIATH LEIU AEATCIbHOCTHU, 3aJ1aBaTh MapaMETPhl U KPUTEPUHU UX JTOCTUKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B paccMaTpUBAEMbIX (PHU3MYECKHUX
SIBIICHUAX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHaIW3a WMEIOIIMXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIBTATOB LICJISIM,
OLICHUBATh PUCKU TTOCIEIACTBUHN AEATEIBLHOCTH;
KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
ba3oBble uccienoBarebCKue JeliCTBUA.
BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KJTIOUEBBIMH MOHATUAMHU U METOJIaMU (PU3UYECKOU
HAYKWU;
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BJIa/IeTh HABbIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM M TPOEKTHON MAEATEeIbHOCTH B
obOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY METOJIOB
pelieHus 3a1a4 (PU3NUECKOro Co/epKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS;

BJIAJECTh BUJIAMU JIEITEILHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAIUH,
peo0pa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTyallUsX, B TOM YHUCJE MPHU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3HpPOBATh 3a/1ady, BBIIIBUIaTh
TUNoTe3y €€ pelieHusl, HaXOJAUTh apTyMEHTHI JUIsl TOKA3aTelIbCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYUYEHHBIE B XOJI€ PEUICHMs 3aJaud pPe3yJbTaTbl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIC 3a/laul B 00pa30BaTEIIbHON AESATEILHOCTH,
B TOM YHCJIE€ IPU U3YUEHUU (PUBHKHY;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00JIaCTh )KU3HEACATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HAaBbIKAMHM TMOJy4YeHUsT HHPopMauuu (HU3UUYECKOro COAEpKaHUA U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSTEJIbHO OCYIIECTBISTh IOWUCK, aHAaJM3,
CUCTEMATHU3allMI0 W UWHTEpPIpeTalni0 HHPOpMAIMK pa3Iu4HbIX BHUAOB U (opm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIOJI30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pelIeHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33]1a4y C COOJII0IEHUEM
TpeOOBaHUII JPrOHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHbI, pecypcocOepekeHus,
MIPABOBBIX U ITHYECKUX HOPM, HOPM MHGOPMAITMOHHOM 06€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJIEPKaHUS B PA3IUYHbIX (opMaTrax ¢ y4ETOM
Ha3HaueHUsd HWHQOpPMAIMU M UEJIEBOM ayAUTOpPUHU, BBIOMpas ONTUMAJIbHYIO (opMy
MPE/ICTABIICHUS U BU3yaJlU3al1H.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM AESTEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYyalluid U CMSATYaTh KOH(JIUKTHI;
Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C MCHOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
NOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMAaH/IHON U HHAUBUAYAIbHON padOThI;
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BbIOMpATh TEMATUKY U METOABI COBMECTHBIX JEHCTBHM ¢ yu€TOM OOIIMX UHTEPECOB U
BO3MOYHOCTEH KaXK/10r0 WieHa KOJIJIEKTHBA;

NPUHUMATh LEIH COBMECTHOW AESATENbHOCTH, OPraHU30BBIBATh U KOOPJIWHHUPOBATH
JNEUCTBUSA N0 €€ JOCTHXKEHUIO: COCTaBJISITh IUIAH JEUCTBUM, PACIIPECIATh PO C YUYETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAadyeCTBO CBOETO BKJIAJa M KaXJIOTO yYaCTHHMKAa KOMaHIbl B OOLIMii
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MTO3UIIMU HOBU3HBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMUECKOE INMOBEACHUE B Pa3IUYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIISITh TO3HABATEIBHYIO ACSATEILHOCTD B 00J1aCTH (PU3UKH U
aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aaUH;
CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS pACUETHBIX U KAUECTBEHHBIX 3a7a4, IJIaH
BBITIOJIHEHUS TPAKTHUECKOW pabOThl C YYETOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEANIOYTEHNN;
JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;
pacIIMPATh PpaMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;
JienaTh OCO3HAHHBIN BHIOOP, ApTYMEHTUPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a PEUICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (DOPMHUPOBAHUIO W TPOSIBJICHUIO JPYAUIMU B 00JaCTH (PUBUKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B ICSATEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;
BJIQJICTh HaBBIKAMU TTO3HABATEIbHOU PEeQIECKCHUM KaK OCO3HAHHUSI COBEpPIIAEMBbIX
JEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
WCITOJIB30BATh MPUEMBI peIICKCUU JIJIS1 OIIEHKH CUTYyaIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS TI0 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHATU3€ Pe3yJIbTaTOB JACATEILHOCTH;
MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHATIU3€ PE3yJIbTaTOB JACATEILHOCTH;
MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.
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B nporiecce nocTikeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI 1O (prU3nKe
JUIs ypOBHA CpeIHEro oomero ooOpa3zoBaHHus y OOYYaIOLIMXCS COBEPLIEHCTBYETCA
HYMOLIMOHANIBHBIN UHTEIUIEKT, MPEANoaraonui chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh IIOHMMAaTh CBOE 3SMOILMOHAIBHOE
COCTOSTHUE, BUJETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOH SMOLIMOHAIBHON c(epshl, ObITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHME  INPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IOBEJEHHUE, CIOCOOHOCTh aJalTHUPOBATHCS K AMOLIMOHAIBHBIM
U3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALUY, BKIIOYAIOIIEH CTPEMIICHUE K JOCTUIKEHHUIO LIEIIA U YCIIEXY,
ONTUMHU3M, UHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEW;

AMIIATUH, BKIFOUYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBaThb €ro TIpPU OCYIIECTBICHUU OOIIEHHS, CHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAMBAaTh OTHOILIEHHUS C
JPYTUMU JIOAbMU, 3200TUTHCSI, IPOSIBISAITE UHTEPEC U pa3periaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 10 Kiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha NpPUMEpPAX POJb M MecTo (Pu3nku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBIBaTh TPAHULIbI IPUMEHEHHSI U3YUYEHHBIX (PU3NUECKUX MOJENeH: MaTepuaabHas
TOUKa, UHEpIHaJIbHAs cUCTeMa 0TCuéTa, aDCOIIOTHO TBEPAOE TENO, UACATBHBIN a3, MOACIU
CTPOEHHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOYEYHBIM DIIEKTPUUYECKUW 3apsia IIpU
peuieHnu GU3NYeCcKUX 3a/1a4;

pacro3HaBaTh (pU3NYECKHUe SIBJICHUS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOM TEOPUN CTPOEHUS BEIIECTBA U SJIEKTPOAMHAMUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBM)KEHUE, CBOOOIHOE MaJIeHUE Tell,
JIBI)KCHUE TI0 OKPYKHOCTH, WHEpIUs, B3auMmojeiicTBue Ten, auddysusi, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl IPU HarpeBaHuu
(OXJNaxxaeHun), TEIJIOBOE pPaBHOBECUE, HCHAPEHHE, KOHACHCAlUs, IIABJICHHE,
KpUCTaJUIM3alusl, KUIIEHHE, BJIAXKHOCTh BO3[yXa, NOBBIIICHWE NABJICHUS ra3a IMpPU €ro
HarpeBaHUM B 3aKpPBITOM COCYJE, CBSA3b MEXKIYy IlapaMeTpaMu COCTOSIHUS Trasa B
M30IIPOLIECCAX, JICKTPU3ALUSA TENI, B3aUMOJICUCTBUE 3apsI0B;

ONKCBHIBATh ~MEXAHUYECKOE JIBWJKEHUE, HCIONb3ysd (PU3MUYECKHE BEJIUYMHBIL:
KOOpAMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CHIIa, UMITYJIbC TENa,
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KUHETUYECKasi SHEPrusl, MOTeHIIUAIbHas SHEPTUsl, MEXaHHueckas padoTa, MexaHHYecKas
MOIIHOCTb; MPHU OMNHCAHUM NPABUJIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, UX OOO3HAYEHHSA M EIUHUIIBI, HAXOIUTh (DOPMYJBI, CBA3BIBAIOIINE JAHHYIO
(buU3MYECKYI0 BEIMYUHY C IPYTUMH BEIMYMHAMU;

ONKCHIBATh M3YyUYEHHBIC TEIJIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHUS, WCIOJb3YS
¢dusznyecKkue BETMYMHBI: JaBIIEHUE Ta3a, TEMIepaTypa, CpeAHssl KUHETUYecKas SHEPrus
XA0THYECKOTO JIBMKEHUSI MOJIEKYJI, CPEAHEKBAIPATUUHASL CKOPOCTh MOJIEKYJI, KOJUYECTBO
TEIJIOThI, BHYTPEHHSsI 3Heprusi, pabora rasza, KO3(hOUIMEHT TMOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATelNs; MPU OMUCAHWUU MPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUSI U €/IMHULIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIINE
JAHHYI0 (PU3UYECKYIO BEIUUYUHY C APYTUMH BEIUYUHAM;

ONKCHIBATh H3YYEHHBIE DSJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M BJIEKTPUUYECKUE
sBNIeHUS (TPOLECChI), HCMONb3yd (PU3NYECKUE BEIMYMHBL: DJIEKTPUUECKUN 3aps,
IIEKTPUYECKOE II0JI€, HANPSHKEHHOCTH MOJS, MOTEHLIHAN, Pa3sHOCTh IOTEHIMAJIOB; MpHU
ONHMCAaHUM TMPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICH HCIOJIb3yEMbIX BEJIMYMH, HX
0003HAUEHUA U EIUHUIBI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUMHAMU;

aHAIM3UPOBATh (PU3MUECKHE MPOIECCHI U SABJICHUS, UCTIONB3YS (U3UUECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHoro Tsirorenud, |, 11 u 1l 3akonsr HetoToHa, 3aK0H coxpaHeHus
MEXaHUYECKON HPHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa, NPUHIMI CYNEPIIO3UIMH CHII,
OPUHIMI PaBHOMNPABUS WHEPUUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISAPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHHsI BELIECTBA, a30BBIE 3aKOHBI, CBS3b CPEIHEH KWHETUYECKON SHEPTUU
TEIJIOBOTO  JBMIKEHUS MOJIEKYJT ¢ aOCOJIOTHOM TeMIepaTypod, TMepBbId 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHHS DJIEKTPUUECKOIo 3apsiia, 3akoH KynoHa, mpu 3ToM
pasziuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MAaTeMAaTHYECKOE BBIPAXKEHHE H
ycJIoBUS (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TNPUHIUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBUS UX O€30MaCHOTO HCIOIb30BaHMs B IOBCETHEBHON KU3HU;

BBINIOJIHATh SKCIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3UUECKUX SBICHUM U MPOLIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHUH, Mpu HTOM (QOpMYyIHpPOBATH
npobiieMy/3ajady W THUIOTE3y YYEOHOTO OJKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEII0KEHHOTO 000PYI0BaHMUSI, POBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIUYHMH, TIPU STOM
BBIOMPATh ONTUMAJIBHBIN CTIOCOO U3MEPEHUs U MCIOJIb30BaTh U3BECTHBIE METOIbI OLICHKU
IIOIPEITHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAY (PU3UUECKHMMH BEIMYMHAMH C HCIOJIB30BaHUEM
IPSMBIX W3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YNIbTATHI
MOJTyYEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEIMYMH B BUAE TaOmUIl U TrpaduKoB, JIeiaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;
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co0MoAaTh mpaBmiia O€30MacHOTO Tpyia MPH MPOBEIECHUU HCCIEIOBAHUM B paMKax
y4eOHOI0 3KCIEPUMEHTa, YYEOHO-HCCIEAOBATEIbCKOM W MPOEKTHOM AESATENBHOCTU C
UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOr0 000pyAOBaHUS;

pemarhy pacu€THbIE 3a/ayd C SIBHO 33JaHHON (U3WYECKOM MOJEINbI0, HCIIOJIb3YS
(¢u3nyeckue 3aKOHbI W MPUHIMIIBI, HA OCHOBE aHajM3a YyCJIOBUS 3aJadd BbIOMpAaTh
bu3nYECKyI0 MOJIEIb, BHIACIATD PU3NIECKUE BETUYUHBI U POPMYJIbI, HEOOXOAUMBIE IJIs €€
pelIeHNs,, TPOBOAUTH PAcUy€Tbl M OLEHUBATH PEATBHOCTh IOJYYEHHOTO 3HAYEHUS
($u3NYECKON BEINYNHBI;

pelmaTh KauyecTBEHHbIE 3aJauM: BBICTPAUBATH JIOTUYECKH HENPOTHUBOPEUNBYIO
LENOYKY PAcCyK/IECHUN C ONOPOI Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE
SIBIICHUS;

UCIIOJIB30BaTh NPH pEHIEHUH YYEOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIIOHHbIE
TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN U TIPECTABICHUS Y4eOHOU
U HAyyHO-TIOMYJSpHOM WH(POpMalMU, TOJYyYEHHOW M3 PA3NUYHBIX HCTOYHHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIYyYaEMYI0 HH(POPMALIHIO;

NPUBOJUTH TPUMEPHI BKIaJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAaHUSA MO (PU3MKE B IMOBCEAHEBHOM >KM3HU IS
oOecrieueHrs 0€30MacCHOCTM Mpu  OOpalieHuu C nOpubopaMH U TEXHUYECKUMU
YCTPOMCTBAMM, [IJIi COXPAHEHUs 3J0POBbS U COONIOACHHS HOPM 3KOJOTUYECKOIrO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B IpyIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, IMIIAaHUPOBATH
paboTy TPpyMIIbI, palMOHAIBHO PAaCHpeessITh 00I3aHHOCTH U TIAHUPOBATH JEATEIbHOCTh
B HECTaHJApTHBIX CUTYyallUsiX, aJCKBATHO OILIEHWBATh BKJAJ KaXXIOTO W3 YYaCTHHKOB
TPYIIIbI B pELIEHUE PacCMaTPUBAEMOU MPOOIIEMBI.

K koniy oOydenuss B 11 kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEPAX POJb M MecTo (Gu3nku B (GOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKON JEATEIbHOCTH JIOAEH, HEJOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUDA;

YUUTBHIBaTh TPAaHUIBl MPUMEHEHUS H3YYCHHBIX (U3MUECKUX MOJENCH: TOUYCUYHBIN
AIEKTPUUECKUI 3apsif, JIyd CBETa, TOYEUHbIH MCTOUYHUK CBETA, siA€pHAs MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO s/Ipa MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3NYECKUE SIBJICHUS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKA W KBAHTOBOW (DM3HMKHU: DJIEKTPUUECKas MPOBOAMMOCTh, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEHCTBHS TOKA, B3aWUMOJECHCTBHE MAarHUTOB,
9JIEKTPOMAarHuTHas MHAYKIUS, NEHCTBUE MAarHUTHOIO IOJS HAa IPOBOJAHHUK C TOKOM H
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JOBWKYUIMICS —3apsii, OJJIEKTPOMAarHuTHbIE KOJEOAHUS M BOJHBI, MNPSIMOJHMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKEHUE, MpeIoMIICHHnEe, HHTepdepeHuus, audpakuus u
MOJISIpU3aIUsl CBETa, AMCIEPCHs cBeTa, (orodnekrpuueckuii 3¢ dext (dotorddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa aToMa BOJIOpOa, ECTECTBEHHAs
Y UCKYCCTBEHHAs paJIMOAKTUBHOCTB;

ONKCHIBATh M3YyUYEHHbIE CBOWCTBAa BelIECTBAa (DIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKHUE, BICKTPUUECKYIO MPOBOIMMOCTD PA3IMUHBIX CpEl) U DICKTPOMArHUTHBIC
sBJICHUS (ITPOLIECCHI), UCMONB3Ys (U3MUECKUE BEJIMUYMHBL: DJIEKTPUUYECKUM 3apsll, CHiia
TOKa, DJJEKTPUYECKOE HAMpsHKEHHE, DJIEKTPUYECKOE  COIMPOTUBIICHHE, PA3HOCTH
NOTEHLMAJOB, JIEKTPOJIBIKYIAsl CUIa, padoTa TOKA, MHIYKLUs MAarHUTHOTO MOJs, CUjia
Awmrmepa, cuna JlopeHlla, WHAYKTUBHOCTh KAaTyIIKH, OSHEPTUs SJICKTPUYECKOTO U
MarHUTHOTO TOJIEH, IEPUO/ M YacTOTa KOJIeOaHui B KoJieOaTeTbHOM KOHTYPE, 3aps/l U CHUjia
TOKA B IPOLIECCE TAPMOHUUYECKUX JIEKTPOMArHUTHBIX KOJIOaHUH, POKYCHOE pacCTOSIHUE U
ONTHUYECKasl CUja JIMH3bI, NPU OMHCAHUU TPABUIBHO TPAKTOBATH (PUIUUYECKUI CMBICH
UCTIONB3YEMBIX BEIMYMH, WX O0O0O3HAYeHWs ¥ EAWHMIBI, YKa3blBaThb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PM3MUECKYIO BETHUMHY C APYTUMU BETMYUHAMU;

OTKCHIBAaTh M3YyUYEHHBIC KBAHTOBBIC SBIICHUS W TPOLIECCHI, MCIONB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U
UMIYJIbC (POTOHA, MEPUOA MOJIypaciaja, SHEPrusl CBSI3U aTOMHBIX SiA€p, NMPU OMUCAHUU
MPAaBIJILHO TPAKTOBATh (PM3NYECKUI CMBICT MCIIONBb3yEeMbIX BETUYHMH, UX 0003HAYCHUS U
eIMHUIIBI, YKa3blBaTh (POPMYJIBI, CBSA3BIBAOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTMMH BETUYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NUECKON BETMUHHBI;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3NUECKHIE 3aKOHBI U
OPUHLHUIBEL: 3aKOH OMa, 3aKOHBI MOCJEI0BAaTENbHOIO W MapajlieIbHOIO COEIMHEHUS
IIPOBOJAHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOM WHAYKLIWH, 3aKOH
NPSIMOJIMHEHHOTO  PAaCTIPOCTPAaHEHHsS] CBETA, 3aKOHBI OTPAXKEHHS CBETa, 3aKOHBI
peJIOMJICHUSI CBETa, ypaBHeHUe OuHITeHa mis ¢doTodddexra, 3aK0OH COXpaHEHUS
SHEPIrUH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHs MacCOBOTO YHCINA, TOCTynaTel bopa, 3aKk0H paMOaKTHBHOTO pacmaja, MpH
3TOM pa3iInyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH,

OTPENENATh HANpaBieHHE BEKTOpa HMHIYKIUU MAarHUTHOTO TIOJISI NMPOBOJHHUKA C
TOKOM, cuiibl Ammnepa u cuiisl Jlopeniia;

CTPOWTHh W OIHMCHIBaTh H300pa)K€HHE, CO37AaBacMOE€ TUIOCKMM 3€pKajoM, TOHKOM
JINH30M;

BBITIOJIHATH SKCIIEPUMEHTHI 10 UCCIIECOBAHUIO (PU3NUECKUX SIBJICHUN U MPOIIECCOB C
UCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHMi: MpH 3TOM (HOPMYJIHPOBATH
npobiemMy/3aaqy ¥ THUIOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PY10BaHHUSI, POBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;
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OCYILECTBISATH MPSMbIE U KOCBEHHbBIE M3MEpPEHUs] (PU3NYECKUX BEIUYHH, TPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METObI OLICHKU
IOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYMH C UCIOJIb30BAHUEM IMPSIMBIX
U3MEPEHMI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTaThl IOTYYEHHON
3aBUCHUMOCTH (PU3WYECKMX BEIMYMH B BUJIEC TaOnuil W TpaduKOB, JAENaTh BBIBOABI IO
pe3yJbTaTaM HCCIIETOBAHUS;

coOI01aTh MpaBWila OE30MACHOTO TPya IMPH MPOBEIECHUU UCCIEAOBAHUN B paMKax
y4e0HOr0 3KCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOM NEATEIBHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO 000y 10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKON MOJEINbI0, HCHOJb3Ys
(du3nYecKue 3aKOHbl M TPUHIMUIBIL, HAa OCHOBE aHalIW3a YCJIOBHUS 3aJaud BBIOMpATh
(u3NYECKYIO MOJIEIb, BBIACIATH PU3NUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOAUMBIE JUIs €€
peuieHus, NPOBOAUTH pPacd€Tbl M OLEHHUBATh PEAJBHOCTH IIOJIYYEHHOTO 3HAYCHHUS
(bU3MYECKON BEIMYUHBIL;

pemarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HENPOTHBOPEUYUBYIO
LEMOYKY paCCyXJACHHUI ¢ OOPON Ha M3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS;

UCIONIb30BaTh MpU PEIIEHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMaLMOHHbIE
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTABICHUS YUeOHOM
U HAay4YHO-NIONYJSPHOM uWHGMOpPMAIMK, TOJYYEHHOW U3 pa3JIMYHBIX HMCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4aeMyr0 HHPOpPMAIIHIO;

OOBSICHATh TMPUHIMIBI JEUCTBUS MalllMH, NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pasauyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUpPa, B PaA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHUYECKHUE 3HAaHUSA MO (PU3UKE B IMOBCEAHEBHOM >KM3HHU IS
obOecrieueHrs 0€30MacCHOCTM Mpu  OOpalmieHuu C NOpubopaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, [IJIi COXPAHEHUs 3/J0POBbS U COOMIOACHUS HOPM SKOJIOIMYECKOTO
MOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B IpYIIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MIIAaHUPOBAThH
paloTy TpyIIIbl, PAlIMOHAIBHO PACHpeeNaTh 00S3aHHOCTH U IJIaHUPOBATh JIEATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalUsX, aJICKBaTHO OLEHUBATH BKJAJ KaXJOr0 M3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpruBaeMon MpoOIeMbl.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuotexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
bubnunoreka LIOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpuYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe noje. IJIeKTpOMarHuTHast 11 1 3 bubmmoreka [JOK
' WHTYKIIAS https://m.eds00.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHW4eCcKue U SJIIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue u AJIeKTPOMarHuTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoteka IIOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CTICIIHATBHOM TEOPUH bubmuoreka [IOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 OeMeHThl KBAHTOBOUW ONTHKU 6 Bubmiorexa HOK
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4.2 Crtpoenue atoma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

32

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ]r?':[f)ssnll//lr?::;;gr(jﬁ £41097¢
Htoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Oo6o0m1aromee MOBTOPEHNE 4 ﬁ::;?sHZI;T:;(sZSSﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. I'.. Msakuwes, b.b. byxosues, H.H. Corckuit «®Puzuka» kinaccuyeckuit kypc. 10 kmacey —
Mockaa, [Ipoceemenue, 2018 r.

2. I'.S. Msxues, b.b. Byxosnes. @usuka 11. — [Ipocsemenue. — 2019

3. Mapon, A.E., Mapon, E.A. OnopHable KoHCIIeKTHl U qud hepeHnnpoBaHHbIC 3aa41 10 (PHU3UKe:
10 kiace. - M.: IIpocsenienue, 2007 r.

4. 3apaunuk no ¢usmke 9-11 knacc A.Il. PeimkeBuu M.: Jlpoda, 2012 r.

5. Coopnuk 3anad o pusuke: ais 10-11 k. o6modpazosart. yupesxxeanuii / Coct. I'.H. Cremanosa.
— 9-e¢ u3n. M.: [Ipoceemenue, 2003. — 288 c.

6. ®usuka. 3amaunuk. 10-11 ki.: [Tocobue st obmeobpazoBat. yupexaenuii / Peimkesna A.I1. —
7-e u3n., crepeorurt. — M.: Jlpoda, 2003. — 192 c.

7. ®uszuka. JIunakrnueckue marepuaisl. A. E. Mapon, A. E. Mapon. M.: JIpoda, 2004.

8. Boponnos-BenbsmuuoB b. A., Crtpayr E. K. «Actponomus. 11 kmacc». YuyeOHHMK C
ANEKTPOHHBIM TipuiiokeHuemM. — M. : JIpoda, 2017.

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL

1. I’ I Mskuwes, b.b.byxosues, H.H.Corcknit «®usuka» knaccuueckud kypc. 10 kmace» —
Mockaa, [Ipocsemienue, 2018 .

2. I'. 4. Msakuues, b.b. byxosues. ®usuka 11. — [IpocBemenue. — 2019

3. Caypos 10. A. ®wusuka. [Toypounsie pa3paborku. 10 kiacc : mocodbue s oOmeoOpa3oBar.
opranuzamuii / 10. A. CaypoB. — 3-e uzf., nepepab. — M. : [Ipocemenue, 2015. — 272 ¢. —
(Knaccuueckuii kypc).

4. Mapon, A.E., Mapon, E.A. OniopHble KOHCIEKTHI U UG depeHIIPOBaHHbIE 33]jauu 10 (HU3UKE:
10 kiacce. - M.: IIpocsenienue, 2007 r.

5. ®usuka. KoHTponb 3HaHWN, yMeHMM M HaBbIKOB ywammuxcs 10-11 xmaccoB. ba3oBwlii u
npoduneHelid ypoBHH M.: [IpocBenienue, 2017 r.

6. TemaTHueckue KOHTPOJIBHBIE U CAMOCTOATENbHBIE paboThI o pusuke 10 kiacc O.U. I'pomiieBa
M.: Dx3amen, 2012 r.

7. Aunaktnueckue Matepuansl @usuka 10 kmace A.E.Mapon, E.A. Mapon M.: [lpocga, 2011

8. 3agaunuk no ¢usuke 9-11 xknace A.Il. PeimkeBuu M.: JIpoda, 2012 1.

9. Boponuos-BenssimunoB b. A., Crpayr E. K. «Actponomusa. 11 kiaccy. Y4eOHUK C
ANIEKTPOHHBIM IpuiiokeHuemM. — M. : Jlpoda, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

w
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Enunas xomutekius nupoBbIX 00pa3oBaTebHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru
Poccuiickas snextponHas mkoia https://resh.edu.ru/

bubnunoteka — Bc€ mo npenmery «®@usukay. — Pexxum gocrymna: http://www.proshkolu.ru
HuTtepecHbie MaTepHaibl K ypokam (U3MKH 10 TeMaM; TECThI 10 TeMaM; HArJISIHbIC TOCOOHSI
K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

Ludpossie 0bpa3oBaTenbHbIe pecypcebl. — Pesxxum moctyna: http://www.openclass.ru
OnekTpoHHbIC yueOHMKM 10 ¢usuke. — Pexum gocryma:  http://www.fizika.ru
Poccwuiickas snexrponHas mkona https://resh.edu.ru
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