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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHErO OOIIEro oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IOJIOKEHUW W TpeOOBaHMUU K pe3yjbTaTaM OCBOEHHS OCHOBHOU
oOpazoBaTenbHON mporpammsbl, mpeactaBieHHbx B OI'OC COO, a Takxke c ydé€rom
denepanbHOil paboveil mporpaMMbl BOCHUTAaHUS M KOHIENIMHU MpPEnojJaBaHus y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHbIX opranusainusax Poccuiickoit ®enepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTEbHBIE TPOTPAMMBI.

CopepxaHue mporpaMmbl MO (PU3MKE HANpPaBlIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTuHbl Mupa oOyuarouuxcs 10-11 kimaccoB mpu o0yueHHMM HX (GU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro nonaxona. IlporpamMmma no ¢usuke
cootBercTBYeT TpeboBanusiM OPI'OC COO k miIaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOy4eHHs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh peau3aluu
MEXIIPEMETHBIX CBsI3e (DU3UKU C €CTEeCTBEHHO-HAYYHBIMU yu4eOHBIMU TIpeaMeTaMu. B Hel
ONPEJENSIIOTCS OCHOBHBIE II€JIM U3y4eHUs (U3MKM Ha YpOBHE CpEeAHEro oO0uIero
oOpa3oBaHus, I[JIAHUPYEMbIE pE3yJbTaThl OCBOCHMS Kypca (PHU3MKH: JIMYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUJIAHUPYEMbIC pPE3yJbTaThl OCBOEHHUS Kypca (u3MKUM Ha 0a30BOM ypOBHE, B TOM

quclie IPeAMETHBIE PE3YNIBTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yuyeoHoro npeamera «duzuka» mo rogam o0yueHus.

du3rka Kak Hayka o HauOosiee OONIMX 3aKOHAaX MPHUPOJbI, BHICTYINAas B KayeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HaHUUA 00
okpyxatoieM Mmupe. llIkonbHbIN Kypc QU3UKK — CUCTEMOOOPA3yIOMINI /Il €CTECTBEHHO-
HAy4YHBIX y4EOHBIX MPEAMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB
U SBJIICHHM, M3y4aeMbIX XHMHUEH, Ouonoruen, gusmdeckoil reorpadueil m acTpOHOMHEH.
Hcnonb3oBanue M aKTUBHOE MPUMEHEHHWE (PU3NYECKUX 3HAHUU OMpenersieT Xapakrep
pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTHH B cdepe HIHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TMOJYYEHHs] HOBBIX MAaTepuajioB C 3aJaHHBIMU CBOWCTBaAMU U Apyrux. M3yuenue
(¢u3MKU BHOCUT OCHOBHOW BKJIaa B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOW KApTHUHBI MUpa
oOydarommxcs, B (OpMUpPOBaHHE YMEHUU NPUMEHITh HAYYHBI METOJ TO3HAHUS TIpU
BBITTOJIHEHUY UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca ¢u3MKu A7 ypOBHsS CpedHEro o0Iiero oopa3oBaHUs MOJOXKEH PN
uJel, KOTOPbIE MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCA JOTMYECKU 3aBEPUIEHHBIM,
OH COJCPKUT MaTepHall U3 BCEX pa3leioB (PM3HMKH, BKIIOUAET KaK BOTPOCHI KIIACCHUECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cCOOTBETCTBUM ¢ HEW Marepuas Kypca (QU3MKH OO0BEAUMHEH
BOKPYT ¢usznueckux Teopuii. Bexymum B kypce sBisercss GopMUpoOBaHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U TOJIE.

Hoesa  eymanumapuszayuu. E€  peanusanuss  OpeanosiaraeT  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHalIa (U3NYECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTUSL (PUBUKHU C



pa3BHUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PECHUECKUMH, HDABCTBEHHBIMH U SKOJIOTUIECKUMH
npodiemMamu.

Hoes npuxnaonou wuanpaenennocmu. Kypc QU3MKM NOpeanosaraeT 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHUUYECKHX M TEXHOJOTHUYECKHX MPUIIOKCHHA W3YYCHHBIX TCOPUH H
3aKOHOB.

Hoes skonoeuzayuu peanuszyercs MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX SKOJOTHYECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BUTHEM
TEXHHKW W  TEXHOJOTWH, a Takke OoOCYyXIeHHS TMpoOJeM  palrOHAIBHOTO
PUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpeIHEro oOuero oopa3oBaHus
SBIIAIOTCS (hU3MUeckue Teopuu ((popMHUpOBAHUE TPEACTABICHUNA O CTPYKTYpE MOCTPOCHHUS
duznueckor TEOpUHU, POIM (PYHIAMEHTAJbHBIX 3aKOHOB W TPHHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUSAX O TIPUPOJIC, TPAHUIAX MPUMEHUMOCTH TCOPUM, JIJISI OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHHA U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN TOAX0J] B Kypce (DH3WKHM peanu3yeTcsl TPEkIe BCEro 3a
CUéT OpraHM3alUy JKCIEPUMEHTAIBHON NeATeIhbHOCTH oOydaromuxcs. J[lns Ga3zoBoro
ypOBHS Kypca (PM3WKH — 3TO HCIIOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX PabOT, KOTOPBIC B MporpaMMme 1o (pu3uke 0ObEAMHECHBI B
oOIMH CNHCOK YYCHHYCCKHX NPAKTUYCCKUX paboT. BeIfciIeHHe B yKa3aHHOM IIEpPCUHE
nabopaToOpHBIX paboOT, TMPOBOAUMMBIX JJisi KOHTPOJSE M OICHKH, OCYHIECTBIISETCS
y4acTHHKaMu 00pa3oBaTeIbHOTO Ipoliecca HMCXOMAsl M3 OCOOCHHOCTEH IUTAaHMPOBAHUSA H
ocHaileHus kabuHeta Qusuku. [lpm »TOM oOecreynBaeTcss OBIAJIEHHE OO0YYarONIUMUCS
YMEHHUSIMHU TPOBOJUTH KOCBEHHBIE M3MEPEHHs, MCCIEAOBAHMS 3aBUCUMOCTEH (hU3HUECKUX
BEJIMYUH U MMOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonpioe BHHMaHME yaenseTCs PEIICHUIO PAcu€THBIX M KadeCTBEHHBIX 3anay. [lpu
ATOM JJIsl PAaCUETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4M C SIBHO 3aJaHHOMN (hu3HuecKon
MOJIETIBIO, TIO3BOJIAIONINE MTPUMEHSATh U3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, TaK U MHTETpUPYS 3HAHUS M3 Pa3HbIX pasnenoB. JIis kauecTBEHHBIX 3a7ad
NPUOPUTETOM SIBIIIOTCS 3aJaHUsl HAa OOBSCHEHHWE MPOTEKaHUS (U3MUECKUX SIBICHUA U
MIPOIICCCOB B OKPY’KAIOIIEH KU3HHU, TpeOyronue BpiOopa PU3nIecKo MOJSIH I CUTYaIlHH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum c TtpeboBanusiMu PI'OC COO k MarepuansbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOro mpoiiecca 0a30BbId YpPOBEHb Kypca (DH3WKM HA YPOBHE CpPETHETO
o01iero oopa3oBaHus TOJDKEH U3Yy4YaThCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (U3UKU WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETAa TPEIMETOB ECTECTBEHHO-HAYYHOTO IMKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITH HEOOXOoAMMOE J1abopaTopHOE OOOpYAOBAaHHWE IS
BBITIOJTHEHUS YKa3aHHBIX B MporpamMMme Mo (HU3MKe YYEHWUYECKHUX MPAKTHUECKUX PaboT |
JIE€MOHCTPAaLlMOHHOE 000pYyI0OBaHUE.

JleMoHcTpanimoHHOE 000pynoBaHuE (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHAMAJILHOM JOCTATOYHOCTH W O0ECIEYMBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTpaMMe
1o U3HKE KIFOUEBBIX JEMOHCTPAIUI JIsl UCCIIEIOBAHUS U3y4aeMbIX SIBJICHUI U TTPOIIECCOB,
AMITUPUYECKUX U (HYHIAMEHTATBHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHEHUH.



JIabopaTopHOE 000pynOBaHUE JUUIs YUEHUYECKUX NMPAKTUYECKUX pabOT hopMUpyeTCs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB U 00€CIEUMBAETCA B pPacy€Te OJHOIO KOMILUIEKTa Ha JBYX
oOydaromuxcs. TemaTHueckue KOMIUIEKTBI J1a0OpaTOpHOro OO0OpYAOBAHMS JOJIKHBI OBITH
MOCTPOEHbl HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M IHU(PPOBBIX NPUOOPOB.
OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

dopMHUpOBaHUE HHTEpPECa U CTPEMJICHUS OOYYaIOUIUXCA K HAyYHOMY H3yUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTAaBICHUM O HAYYHOM METOJA€ TMO3HaHWS U (HOPMHUpPOBAHUE
HCCIIEI0BATEIBCKOr0 OTHOILEHHS K OKPYKAIOIIUM SIBJICHUSIM;

¢opMHUpOBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yJibTara HW3YYEHUS OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAIbHbBIX 3aKOHOB (DU3HKU;

dopMuUpoBaHUE YMEHUM OOBSICHATH SIBICHHUS C HCIOJNb30BAaHUEM (U3UUYECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

dopMupoBaHUE TpEACTaBICHUN O poid (GU3UKKA A Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTkeHnue 3THUX 1esield 00ecreynBaeTcs pelieHueM CIEIYIONIMX 3a/lad B Mpoliecce
U3y4eHHs Kypca PU3UKHU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUKW 00 oO0mux (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, DJIEKTPOIUHAMUKY,
KBAaHTOBYIO (PU3UKY U AJIEMEHTHI aCTPO(PHU3UKHY;

dbopMUpOBaHUE YMEHHI NPUMEHATh TEOPETUUYECKHUE 3HAHMUS JJIsi OOBICHEHHS
duznueckux SBICHUA B NPUPOAE MU Ui TPHUHATHS NPAKTUYECKUX PEIICHUN B
NOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHMS DPA3IMYHBIX 3aJlad C SIBHO 3a/JlaHHON (PU3NYECKOM
MOJIENIbIO, 3aj]a4, TOJIPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/laHne (PU3NYECKON
MOJEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;

NOHUMaHHe (U3NUECKUX OCHOB M MPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIaJICHE METO/IAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MTPOBEICHUS PU3UUECKUX
OKCIIEPUMEHTOB, aHalIW3a W HUHTEpOpeTanud HUHPOpMAIUU, OMNpeaeTeHUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIIOBUM JUISI Pa3BUTUS YMEHUM IPOEKTHO-UCCIIECIOBATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha msyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO 00IIero oOpa3zoBaHUs
orBoautcs 136 gacos:

B 10 xacce — 68 yacoB (2 yaca B HEZEINIO),

B 11 xacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme 1Mo (U3HNKE MEepedYeHb JTA0OPATOPHBIX U MPAKTUYECKHUX
paboT SIBISIETCA PEKOMEHJOBAHHBIM, YUMTENb JI€NIa€T BBHIOOpP MPOBEACHUS J1a0OPaTOPHBIX
paboT U OMBITOB C YUETOM HUHAUBUIYAIBHBIX OCOOCHHOCTEH 00YyUaOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS
®usuka — Hayka o npupone. HayuHble MeTOABl MO3HAHUSA OKpY’Karolero Mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue puzndeckux siBAeHU u npoueccoB. Hayuneie runote3bl. Ouznueckue
3aKOHBI U TEOPUU. | paHUIbl MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [IpUHIIMI COOTBETCTBUS.

Ponb u mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorobsie 1 IUGPOBLIE U3MEPUTEIIHLHBIE TPUOOPHI.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmKeHUE. OTHOCHUTEIBHOCTh MEXaHW4YECKOro ABwkeHua. Cucrema
orcyéra. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpeHSs CKOPOCTh, MTHOBEHHAs CKOPOCThb) M YCKOPEHHUE
MaTepuagbHON TOYKU, UX MPOSKIIUU Ha OCH CUCTEeMbl KoopauHat. ClokKeHue MepeMenneHnil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE NBIKeHue. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI, yTH U MEPEMEIICHUS MATEPUATIbHOM TOYKH OT BPEMEHHU.

CBobonHoe nazieHue. Y CKOpeHrue CBOOOTHOTO MaJeHUsl.

KpuBonuneitHoe nBuxkeHue. JIBWKEHHE MaTepUalbHOM TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM II0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEWHAs CKOpocTh. llepuonm u
yactoTa oOpanieHus. LleHTpocTpeMuTensHOe yCKOPEHHE.

TexHuueckne ycCTpoWcTBA M MPAKTUYECKOE IPUMEHEHHE: CHOUAOMETD, IBUKECHHE
CHapsI0B, LICTIHbIE U PEMEHHBIE NEPEIavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[lageHnue Ten B BO3AyXE U B pa3pesKeHHOM MTPOCTPAHCTBE.

HaGmronenne nBuxeHus tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY W TOPU30HTAIBHO.

N3mepenne yckopeHuss CBOOOTHOTO ITaICHUS.

Hamnpapnienre ckopocTH NpH ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LEIBIO OMPEEICHUSI MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONIEHUSI ~ MEXKIYy  NYTSIMH, OPOWICHHBIMM  TEJIOM  3a

MOCJICAOBATEIbHBIC PAaBHBIC MPOMEXKYTKH BPEMEHHW IIPHU PABHOYCKOPEHHOM JIBUXKCHUH C
Ha4YaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne 1BUKEHHS MIapuKa B BA3KOM )KUIKOCTH.
N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.



Tema 2. /lunamuka

IIpuamun  orHocurenbHOocTH ['anmunes. IlepBbii 3axkoH HeroroHa. MHepuuanbHbIE
CHUCTEMBI OTCUYETA.

Macca tema. Cuma. IlpuHomn cynepno3unuu cuil. Bropoit 3akoH HerooToHa g
MaTepUAIbHONW TOUYKU. TpeTnit 3akoH Hpr0TOHA 111 MaTepUaANbHBIX TOYEK.

3akoH BceMUpHOro TiaroteHus. Cuna tsokectu. [lepBasg kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokosi, ckojibkenus, kauenus). Cumna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOIBXKeHUss u cwia TpeHus mnokos. Kosdduuuent tpenus. Cuia
CONPOTHUBIICHUS MPU IBUKEHUU TEJA B )KUIKOCTH UJIU Ta3e.

[locTynarenapHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPIOIO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuibl. YcinoBusi paBHOBECHUA
TBEPJIOrO Tea.

TexHuueckue yCTpOWCTBA M MNPAKTUUECKOE NPUMEHEHUE: TMOJAIIMIHUKHN, IBUKCHUE
UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBreHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena rpu yCKOpEeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3ydenne nBuxeHus OpycKa 1o HaAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUMX B IIPYKUHE U PE3UHOBOM
oOpasrie, oT ux AedopMaInH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbec MatepuanibHOW TOYKHU (Te€Na), CHCTEMbl MaTEpPUAIBHBIX TOUYEK. VIMITyIbC CHUIIBI
Y U3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHHUs UMITyJibca. PeakTHBHOE JBUKEHHE.

PaGota cunbl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHOM TOYKH. Teopema 00 M3MEHEHHH KHMHETHYECKOU
SHEPIUHU.

[Torenmmanbrast sHeprus. [loTeHnuanpHas dSHEprus ynpyro aehOpMHPOBAHHON
npyxuHbl. [loTeHIIMaTbHAS SHEPTUS Tea BOJIU3U OBEPXHOCTH 3EMITH.

[loTeHunanbHble ¥ HEMOTEHIUANbHBIE CHIIBI. CBs3b Pa0dOThl HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON HHEPruyh CHUCTEMbI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyecKkne yCTpOUCTBA U MPAKTUYECKOE NPUMEHEHUE: BOIOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHMS UMITYJIbCA.

PeaxtuBHOE IBUXEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yyenue aOCONIIOTHO HEYNPYroro yaapa ¢ IMOMOIIbIO JBYX OJIMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHMEM MEXaHMYECKOW >HEpPrud Tena Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyJsipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosvlt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  TOJIOKEHHUS  MOJICKYJSAPHO-KMHETUUYECKOM TEOpPUM U MUX  OMNBITHOE
obocHoBanue. bpoyHoBckoe asuxenue. uddysusa. Xapakrep IBUKCHUS U B3aUMOCHCTBUS
4acTHUIl BemiecTBa. Mojenu CTpOSHUsI Ta3oB, KUIKOCTEH W TBEPABIX Tel U OOBSICHEHUE
CBOICTB BEIIIECTBA Ha OCHOBE ATUX Mojeieid. Macca u pasmepsl Moliekyn. KonudecTBo
BemiecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mogenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETUYECKOW TEOpHUH
ujeadbHOTO ra3a. AOCOIOTHAs TeMmrepaTypa Kak Mepa cpeaHed KHHETHUYECKOW SHEpruu
TEIUIOBOTO JBMKEeHMs 4acTull raza. Illkama temnepatyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneitpona. 3akon JlanproHa. M3omnpoiecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe TMpeacTaBIeHHE H30IPOIECCOB:
U30TepMa, U30X0pa, u3o0oapa.

TexHu4eckne yCTpOMCTBa U MPAKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITEI, OKa3bIBAIOIIME JHCKPETHOE CTPOCHHME BemlecTBa, (ororpaduu MOICKYII
OPTaHUYECKUX COCTMHCHUU.

OmnpiTel 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Moaens, WUTFOCTPUPYIOIIAs NPUPOAY JABJICHHS ra3a Ha CTCHKH COCy/a.

OnbITHI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS HICATBHOTO ra3a, H30MpPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

OmpeneneHue Macchl BO3JyxXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUH 00BEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATYpPhl BO3/yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMEeTpaMu COCTOSTHUS pa3pe:KEHHOTr0 rasa.



Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHsIsl SHEPTrUsl TEPMOAUHAMHUYECKON CHUCTEMBI U
cnocoObl €€ wu3MeHeHud. KoaudecTBO TemnoTel W paboTta. BHyTpeHHsA SHeprus
OIHOATOMHOI'0 HJEaJbHOIrO Tra3a. Buasl Temonepenadu: TEMIONPOBOIHOCTb, KOHBEKIIMS,
M3JIydeHue. Y 1eapHas TeINIOEMKOCTh BelecTBa. Koau4ecTBO TEMIOTHI TP TEIJIONEPEaAyde.

[lonstue 06 anmabatHOoM mporecce. [lepBblil 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas mHTeprperanus paOOThl
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh Ipo1ieccoB B IPUPO/IE.

TemoBbie MamuHbl. [IpuHIUIIBI AECTBUS TEIUIOBBIX MalIH. [Ipeobpa3oBanus s3HEpruu
B TEIJIOBBIX MamnHax. KoadduiuenT nonesnoro aeiictBusa TeroBoi Mamuubl. [Hukin KapHo
U ero K03 (HUIMEHT MOJIE3HOr0 AEUCTBUS. DKOJIOTHYECKUE MPOOIEMBI TEIJIOIHEPTETHKH.

TexHuueckne yCTpoWCTBA M NPAKTHYECKOE NPUMEHEHHE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEW SHEPrUM Teja MPU COBEPUICHUU pabOTHI: BBUIET MPOOKU U3
OYTBUIKM TOJ] IEHCTBHEM C)KAaTOr0 BO3[yXa, HarpeBaHue 3(dupa B JaTYHHOU TpyOKe MyTEM
TpeHusl (BUICOIEMOHCTPAIIN).

W3meHeHne BHyTpEeHHEN SHEPrUM (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OnpIT 110 a1abaTHOMY PACIIUPEHHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoit TypOWHBI, JBHrareisi BHYTPEHHErO0 CrOpaHusi, pPEaKTHBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue ynenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanus eeuwecmea. Dazoevie nepexoovl

[lapooOpazoBanne u KouAeHcanus. Mcnapenue u  KumeHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAsA  BIIAXKHOCTh  Bo3Ayxa. HacelmenHeldi  map.  YaenbHas — TEIUIOTA
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Teina. AHHU3OTPOINUS CBOWCTB
kpuctaioB. XKuakue kpuctasl. CoBpeMeHHble MaTepuansl. [lnaBnenue u Kpuctayuim3anus.
VY nenpHas Temora masnenus. CyOaumarus.

VYpaBHeHHE TENJIOBOI0 OanaHca.

TexHudyeckne yCTpONCTBA M IPAKTUYECKOE INPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KUIOPUMETP, TEXHOJIOTMM IIOJY4YEHUS COBPEMEHHBIX MAaTepualoB, B TOM YHCIIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NAPOB.

Kunenne npy noHMKEHHOM J1aBJICHUH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HaGumronenre HarpeBaHus U MJIaBJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



I/I3MepeHHe OTHOCHUTEIbHOM BIIAYKHOCTH BO3ayXa.

Paznen 4. JaekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tel. OJEKTpUYECKUMU 3apsna. [[Ba BHAa DIEKTPUYECKHX 3apsiOB.
[TpoBOHKMKH, TUINEKTPUKU U MOJIYIIPOBOTHUKHU. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsa.

B3anmopeiictBue 3apsgoB.  3akoH Kymona. TodedHBI  3IEKTpUYECKUN  3apsi.
Onekrpuueckoe mnojue. Hanps:k€HHOCTH 3iekTpudeckoro noiid. [IpuHmmn cynepno3unuu
AJIEKTPUYECKUX OoJIEN. JIMHUK HANIPSI)KEHHOCTH DIIEKTPUYECKOTO I10JIS.

Pabora cun oanexkrpocratudeckoro rmons. [loreHnman. Pa3sHOCTh MOTEHIMANIOB.
[IpoBOogHMKM W  JOMAJIEKTPUKKA B DJIEKTPOCTATHUECKOM  moJie.  Judnexkrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsHKEHHOT0 KOHJIEHCATOPA.

TexHuueckne ycTpoWCTBa M NMPAKTHYECKOE MPHUMEHEHHUE: AIEKTPOCKOI, JIEKTPOMETP,
AINIEKTPOCTATUUECKAs 3alllUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B BIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMPIEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOMIaJAW IUIACTHH,
PAcCTOSIHUSI MEXAY HUMH U AUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuuHnwvix cpeoax

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTrO TOKa. ICTOUHUKHU TOKa.
Cuna toka. IlocTOssHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DneKTpu4ecKoe COIPOTHBIICHUE. Y nenpHOE COIPOTHUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIena. MOmHOCTE 37IEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTs1 IOJTHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DONEKTpOHHAsT NPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METAJIOB OT TemIiepatypbl. CBEpXIIPOBOANMOCTD.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBoguuku. CoOCTBeHHass W MPUMECHasT MPOBOJAUMOCTh TMOJYIMPOBOJIHUKOB.
CaoiictBa p—Nn-nepexoza. IloaynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJMTOB. DJIEKTPOIUTHYECKAS
QUCCOLMaus. DIEKTPOJIH3.

OneKkTpudeckuid TOK B raszax. (CaMOCTOSTENBbHBI M HECAMOCTOSITENBHBIA pa3psia.
Mounnus. 11na3ma.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIlepMeTp, BOJIBTMETD,
peocTaT, HWCTOYHHMKM TOKa, »JJEKTpOHArpeBaTelbHbIE MPUOOPHI, DJIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIN THUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHMUS.

3aBUCUMOCTh COMPOTHUBIICHUS HUIUHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOMIAAN
MOTIEPEYHOI0 CEUCHUS U MaTepuara.

CwmernianHoe coeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe u3MepeHne ANeKTpoABMKYIICH cuiibl. KopoTkoe 3aMplkaHWE TrajlbBAHUYECKOTO
AJIEMEHTa U OIleHKAa BHYTPEHHET'O COMPOTUBIICHUSI.

3aBUCHUMOCTH COMPOTUBIICHHS METAJIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3AYyXA.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue HIEKTPOABMKYIIEH CHIBI HCTOYHUKA TOKAa M €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kimacce ocCymiecTBisieTcs € y4€TOM
CoJlepKaTeNbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMu MaTeMaTHKd, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meswcnpeomemnvie nousimus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOI'O MO3HAHUSA:
SBJICHUE, HAy4HBIH (pakT, Trumoresa, (Quanueckas BEIMYHWHA, 3aKOH, TEOPHs, HaOII0JCHHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, MOJIEIIb, H3MEPEHUE.

Mamemamuxka: peuieHue CHUCTEMbl YypaBHCHM, JHHEWHas QyHKus, mapabona,
runepOosa, ux rpadUKd M CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUU Ha
OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe ABMKCHHE B )KMBOH mpupojae, nuddys3ns, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BUbI TEILIONEPEAUH, TEIUIOBOE PABHOBECHUE), DJIEKTPUUECKUE SBICHUS
B JKMBOU MPUPOJIE.



Xumus: DUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILLIECTBA,
MOJISIpHas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeN, KUIAKOCTEW U Ta30B, 3JEKTPUUYECKUE
CBOMCTBA METAJIJIOB, MIEKTPOJINTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

I'eocpacpus: B1axKHOCTb BO31lyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: MpeoOpa3oOBaHNE IBUKEHUHN C UCIIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHUKE, MOJUIUITHUKY, UCTIOJIb30BaHUE 3aKOHA COXpPAaHEHUS UMIYJbCa B TEXHUKE (paKeTa,
BOAOMET W JIpyTue), JABUraTelb BHYTPEHHErO CropaHus, mapoBasi TypOuHa, OBITOBOM
XOJOUIBHUK, KOHIUIMOHEP, TEXHOJIOTMHU IOJTYYEHUS COBPEMEHHBIX MaTepHalloB, B TOM
qycie HAaHOMATEpUajoB, M HAHOTEXHOJOTMH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, HIIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTossHHbIe MarauThl. B3ammoJelCTBHE MNOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
Bekrtop MarauTHOW wuHAYKUMM. [IpUHOMO Cyneprno3uiyMu MAarHUTHBIX ToJjen. JIuaum
MarHuTHOM MHAYKIMU. KapTuHa TMHUNA MAarHUTHOW UHAYKIIUY TOJIsl IOCTOSIHHBIX MarHUTOB.

MarauTHoe 1oJie NMPOBOJIHMKA ¢ TOKOM. KapThHa JTUHUN WHIYKIIMM MAarHUTHOTO TOJIS
IJIMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO ITPOBOJIHUKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoaeiicTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaylib W HampaBieHHE. J[BH)KeHUE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SBneHne HNEKTPOMArHUTHOM MWHAYKIMU. [loTOK BEKTOpa MarHUTHOM WHIYKIHH.
DIEKTPOABWKYIIAS CUJIa MHAYKIIMH. 3aKOH JIEKTPOMarHuTHOW uHaykiuu dapanes.

BuxpeBoe snekTpuueckoe Moje. DNEKTPOJBHKYINas Ccuia WHIAYKIMA B MPOBOJHUKE,
JBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOTHOM MAarHMTHOM MOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTD. SIBICHHME CAaMOMHIYKIIMU. DJIEKTPOABMKYIIAsk CHJIa CAMOUHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA W MPAKTUUYECKOEC MNPUMEHECHHUE: MOCTOSHHBICE MAarHHUTHI,

QJICKTPOMArdnThbl, J3JICKTPOABHUIATCIIb, YCKOPHUTCIH J3JICMCHTAPHBIX YaCTHUL, HWHAYKIOHOHHAA
IICYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.
JIvHAM MHAYKIIMA MAarHUTHOTO TIOJISL.
B3anmopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.



SIBneHne 3IEKTPOMAarHUTHON MHIYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTb AIEKTPOABUIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, aabopamopnuie pabomul

N3ydeHne MarHuTHOTO IOJISI KATYIIKHA C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOIO MarHUuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbhnas cucrema. CBoOoaHble MexaHMuYeckue kosiebaHus. [apMoHMYecKue
koneOanus. Ilepuon, uacrora, ammuutyaa u ¢asza konebaHuil. IlpyXHMHHBIA MasTHHK.
MaremaTudeckuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX KojeOanuid. [IpeBpaienue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B HJI€ATBLHOM
KoJeOaTeIbHOM KOHTYpE. AHAIOTUS MEXAYy MEXaHUYECKUMH | JJICKTPOMArHUTHBIMHU
kosnebanusmu. ®opmyna TomcoHna. 3aKOH COXpaHEHMs JHEPTUU B HJI€ATLHOM KOJIe0aTeTbHOM
KOHTYDE.

[IpencraBienue o 3aTyxarouux Konebanusx. BoiHy)1eHHbIe MEXaHUYECKHUE KOJIeOaHNs.
Pe3onanc. Boinyk/1€HHbBIE DJIEKTPOMArHUTHbIE KoJieOaHusl.

ITepemennbiii Tok. CUHYyCOMAATBHBINA MTEPEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYJTHOE U AEHCTBYIOIIEE 3HAUYEHUE CHUIIBI TOKA U HAIIPSYKECHMUS.

Tpanchopmatop. [IponsBoacTBO, mepeaada U MOTPEOJICHHE SJICKTPUUECKON IHEPTUH.
DKOJIOTUYECKHE PUCKH TpU IPOU3BOJACTBE BJIEKTpodHepruu. KynbTypa HUCIONB30BAHUS
AIEKTPOIHEPTUH B IOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTPOMCTBA M MNPAKTUYECKOE IIPUMEHEHHUE: BJIECKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, IMHUU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KoJjieOaTeNbHOW  cHCTeMbl  (NMIPY>KUHHBIA — WIU
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaronmx KojneoaHui.

HccnenoBanne CBOWCTB BHIHYXJICHHBIX KOJIEOAHUIA.

Hab6monenne peonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HANpsKEHHUsT OT BPEMEHH) Jid
ANEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onaHc npu mnociaegoBaTEIbHOM COEUHEHUH PE3UCTOpPA, KaTyIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mojenb JIMHUY 3IEKTPOIIEpeaadHu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomel



UccnenoBanue 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJeOaHUN Tpy3a HAa HUTU OT JJIMHBI HUTH
Y Macchl Ipy3a.

UccnenoBanne mNEpeMEHHOT0 TOKa B LENM W3 MOCIEAOBATEIbHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexanuyeckue  BOJHBI,  ycinoBus — pacnpocTtpaHeHus.  Ilepumon.  CkopocTb
pacrpocTpaHeHusi ¥ JJiMHa BOJHBL. [lomepeunbie U mpoaosbHbIe BOJMHBL. MHTEepdepeHus u
nudpakius MEXaHUUYEeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYE€HUS AJIEKTPOMArHUTHBIX BOJIH. B3ammHas
opueHTtanusi BekTopoB E, B, V B anexrpomarautHoil BosiHe. CBOWCTBA 2JIEKTPOMATrHUTHBIX
BOJIH: OTpakeHHWE, MpejoMIIeHHe, mossipusanus, audpakius, uHTepdepeHims. CKOpoCcTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMArHUTHBIX BOJIH. [I[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIUIIBI paIUOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCcTpoONCTBAa U MPAKTUUECKOE MPUMEHEHHE: MY3bIKAIbHBIE UHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUArHOCTHKA B TEXHUKE W MEAMUIMHE, pajap, paauonpuEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHnn u 1uGpakiinyd MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroneHne CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTUTYJOW W YacCTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOMCTB  AJEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, IPEIOMIICHHE,
noJisspu3anus, tudpaxius, nHTepdepeHns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsmonnHErHOE pacupOCTpAHEHHE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueyHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxeHus cBera. [locTpoeHne m300paxkeHU B IIOCKOM
3epKae.

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHHS CcBeTa. AOCONIOTHBIA TIOKAa3aTelb
npenomiueHus. [lonmHoe BHyTpeHHee oTpakeHue. lIpeaenpHblid yroja MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

HNucnepcus cBeta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.

ColOuparomine 4 pacceuBaromue JuH3bL. ToHkas nuH3a. DOKyCcHOE paccTOsiHUE WU
onTHYeckass cwia TOHKOM JuH3bL. [locTpoeHune wu300paxeHuit B coOupalIIUX U
paccenBaromuX JuH3axX. PopMyra TOHKOU JUH3BL. Y BEIMYECHUE, 1aBAEMOE JINH30M.



[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

BonnoBass ontuka. WuTtepdepenuuss ceta. KorepeHTHble HMCTOYHUKHU. Y CIOBUS
HaOJIOJICHUSI MAaKCUMYMOB W MHUHUMYMOB B HWHTEpPGEpPEHIMOHHOW KapTUHE OT JABYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [udpakunoHHas pemérka. YcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATUYECKOT0 CBEeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue ycTpoWCTBa W MPaKTUUYECKOE MPUMEHEHWE: OYKH, Jyma, ¢oToammapar,
MPOCKIIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, JAudpaKimoHHAas
peleTKa, MoJIAPOU.

Jlemoncmpayuu

[IpsamonrHEHOE PacpOCTpaHEHUE, OTPAXKEHUE U MpelioMIIeHHE cBeTta. OnTuyeckue
npuOOopBHI.

[lonHOe BHyTpeHHEE OTpakeHUe. Moieslb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoNa.

HaGmonenne natepdepeHium crera.

HabGmonenue nudpakuuu cBera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cniekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tony4yenue cexTpa ¢ MOMOIIBIO AUGPAKITUOHHON PEHIETKH.

HaGmronenue noisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokazaress NpeaoMICHUS CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CTIENMAJIBbHOI TEOPHMH OTHOCUTEJIBLHOCTH
['paHuIbl TPUMEHUMOCTH KJIACCUUYECKOW MEXaHUKHU. [locTynaTel crienuaibHONM TEOPUHU
OTHOCHUTEIBHOCTA: WHBAPHUAHTHOCTh MOJIYJS CKOPOCTM CBE€Ta B BaKyyMe, IPHUHIIHAN
OTHOCHUTEILHOCTH DUHIITEIHA.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKpAIIICHUE JJTUHBI.
DHEPrus U UMIYJIbC PEISITUBUCTCKON YACTHIIBI.
CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEJISTUBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ORMUKU

®ortonsl. ®opmyna [Tnanka cBa3u sHEPrUU POTOHA C €TO YACTOTOU. DHEPTHUS U UMITYIIHC
¢dotona.

OtkpeiTue u wuccinegoBanue Qororpdexra. Omnbitel A. I'. CroneroBa. 3aKoHBI
dotoadpdexra. VYpaBHenwe OiiHmTeitHa s ororddexra. «KpacHas  rpanuna»
dboTorddekra.

JHasnenue ceeta. Onwitel I1. H. JleGenera.



XUMHUYECKOE EUCTBUE CBETA.
TexHudeckue yCTpOMCTBAa M MpPAKTUYECKOE MpUMEHeHue: (HOTO3NIeMEHT, (HOTO/IaTUUK,
COJIHEUHas OaTapesi, CBETOAUO/I.
Jlemoncmpayuu
®oto3(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEUIHETo (HoTodddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopna nmo paccesnuto o -yactuil. [Lnanerapnas
mozenb atoma. [locrymatsl bopa. Mznydenue u nornonieHrue GOTOHOB IIPH Mepexojie aToMma ¢
OJIHOTO YpPOBHSI 3HEpPruuM Ha Apyroud. Buawsl cnexktpoB. CHEKTp YpPOBHEH JHEPrUM aToma
BOJOpOAA.
BonHoBsie cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckyispHO-BOJTHOBOM yaau3M.
CrnoHTaHHOE U BBIHYXJECHHOE U3JTyYEHHE.
TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUE: CHEKTPAJIbHBIA aHaIu3
(criexTpocKoIT), 1a3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HaGmronenne muHevaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JOKa3bIBAIOUIME  CJIOXKHOCTb  CTpoeHHs  sigpa.  OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pe3epdopra mo ompeneneHuio cocTaBa pPaJdOaKTHBHOTO
mznyuenus. CBoiicTBa anbda-, Oera-, ramMMa-uznydeHusa. BiusHue paauoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa U HeWTpoHa. Hykmonnass moxaens snpa [elizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uuciio sapa. M30Tornsbl.
Anbda-pacman. DIeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nydenue. 3akoH
PaIHOAaKTUBHOTO pacnaja.
DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
SAnepHble peakunu. /lenenue u cuHTE3 SIEP.
Anepnsiii peaktop. TepmosinepHbiii cuHTe3. IIpoOreMbl W MNEPCHEKTUBBI SIACPHOU
AHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI SIACPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.
dyH1aMeHTaIbHbIe B3auMoeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: T03UMETp, Kamepa BuibcoHa,
SJIEpPHBIN peakTop, aToMHasi bomoa.



Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Pa3zpgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3BuTUs acTpoHOMuHU. [IpuknagHOe UM MUPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHMH.

Bun 3Béznnoro Heba. Co3Be3ausl, sspkue 3BE3/1bl, IUIAHETHI, UX BUJUMOE JABH)KCHHE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum CoyiHIA W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XAPAaKTEPUCTUKHU. Jlmarpamma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY. 3BE3IBI
[JIABHOM TMOCIEN0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3N TJIABHOU
NIOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE3A. (COBpEMEHHBIE MPEICTABIEHUA O
MPOUCXO0XKAEHUHU U 3BOMoNMK CoHIA U 3BE3/T. DTalbl )KU3HU 3BE3].

Muieunbiii IlyTe — Hama [Nanaktuka. Ilonoxxenue u nBuxenue ConHia B ['anmakTuke.
Tunel ranakTuk. PaguoranakTuku U KBazapbl. YEpHBIC ABIPHI B siApax rajakTHK.

Bceenennas. Pacmmpenne Bceenennoit. 3akon Xa0606mna. Paz6eranue ramaktuk. Teopus
bosbwioro B3peiBa. PenukroBoe usnydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenust  HEBOOPYXEHHBIM  TJIA30M C  HKCIIOJIB30BAaHUEM  KOMITBIOTEPHBIX
OPWIOXKEHUN NI ONpeNeNICHUs] TOJIOKEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyasl, manet, Miteanoro IlyTwu.

O6o001maromee MOBTOPEeHUE

Pons ¢Gu3uMKM W acTpOHOMHHM B IKOHOMHYECKOHM, TEXHOJOTHMYECKOH, COIMAIBHON U
ATUYECKON cepax MeaTenTbHOCTH 4YelIOBEKa, POJb M MeCTO (U3UKH M acCTPOHOMHUU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpa, poib (u3udyeckol Teopuu B (PoOpMUPOBaAHUU
MpeaCTaBlIeHu 0 GU3NUECKONW KapTHHE MHUpa, MECTO (PU3MYECcCKOil KapTUHBI MUpa B 00IeM
PAlYy COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX ITPECTABICHUN O IIPUPOIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHA B 11 kimacce ocymiecTBisieTcss ¢ y4€ToM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMd MaTeMaTHKH, OWOJIOTHMH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvle nousamus, CBA3aHHBIE C M3yYEHHEM METOJIOB HAYYHOIO IO3HAHUS:
SBJICHWE, HAy4YHbINH (akT, TUMoTe3a, (Pu3nyeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOICHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUECKUE (PYHKLUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U HX



MPOEKIIMU HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIEC 3JIEMEHTAPHBIX (DYHKIIMA,
MPU3HAKK MOJ00US TPEYTrOJIbHUKOB, ONPEEICHUE MIOMIAIN IJIOCKUX QUryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHUSA B KUBOW MpUpoLe, KoieOaTelbHbIE JBMXKCHHS B
KUBOW IPUPOAE, ONTUYECKUE SBICHUSA B JXUBOM NPUPOJE, ACUCTBUE PAAUALAU HA KUBBIC
OpraHu3MBl.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEI,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON pEeIETKY, CIEKTPaIbHBIA aHAJIU3.

l'eocpaghus: marHuTHBIE TIONIIOCA 3€MJIH, 3aJI€KU MarHUTHBIX Py, POTOCHEMKA 3€MHOM
[IOBEPXHOCTH, IPEACKA3aHUE 3EMIIETPSICCHUN.

Texnonozus: TAHUM JIIEKTPOIIEPEaay, FTEHEPATOP IEPEMEHHOIO TOKA, 3JICKTPOABUTATED,
UHAYKIIMOHHASI TedYb, pajap, pajAuONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEe4Hast Oarapesi.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «dusnka» Ha ypoBHE CpeHEro 00Iero oOpa3oBaHMs
(6a30BbIll  ypOBEHb) JIODKHO OOECHEYHUTh JOCTHXKCHHE CIEIYIONIUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIC PE3yNIbTaThl OCBOCHUS yueOHOro npeamera «Dusukay JOJIKHBI OTPaKaTh
TOTOBHOCTH U  CIIOCOOHOCTh OOyYaromMXCs PYKOBOACTBOBATHCS  CHOPMUPOBAHHOM
BHYTPEHHEH TMO3UIUEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
o0111ecTBa, pacIMPEHUE KUZHEHHOTO ONBITA U OMBITA JACSITEIHLHOCTH B MPOIIECCE peaTu3aliuu
OCHOBHBIX HaIPABJICHUN BOCIIUTATEIBHON ESITEIHLHOCTH, B TOM YUCIIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPaXJTAHCKOW TO3MIIMKM OOYYalIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTUUECKUX U JEMOKPATHUYCCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITECIIBHOCTh B MHTEpPECaX I'PakJIaHCKOTro OOIIECTRa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3alliiy;

YMEHUE B3aUMOJICUCTBOBATh C COLMAJIbHBIMH HMHCTUTYTAMHU B COOTBETCTBHUU C HUX
(GYHKIUSIMHA U Ha3HAYEHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTUKEHHSIM POCCUHUCKUX
y4€HBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIEHWBAaTh CHUTYallMl0 ¥ TMPUHAMATh OCO3HAHHBIC  PEIICHUS,
OpPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M 1IEHHOCTH, B TOM UYHCIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAy4YHOrO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy/10BOTr0 BOCIIUTAHUSI:

WHTEpPEC K pa3nmuuHbiM chepam mnpodeccHOHATBHOW ACSTEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKON M TEXHMKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuien
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

FOTOBHOCTh U CIIOCOOHOCTH K 0OpPa30BaHUIO U caMOOOpa30BaHUIO B 001acTH (PU3UKH HA
MNPOTSHKEHU U BCEU KU3HU;



6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh 3KOJOTHYECKOM KYJIbTYpPbl, OCO3HAHUE TJ00ATBHOTO Xapakrepa
AKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JEHUCTBUM B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUSA
LeJIeW YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHUe OIbITa JAESITENIbHOCTH SKOJOTMYECKOM HANpaBICeHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3HUECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOW JEsITeIbHOCTH, TOTOBHOCTh B TMpOIECCE H3YUCHUS
(U3UKU OCYIIECTBIIATH MPOCKTHYIO M UCCIEAOBATENbCKYIO NEATEIbHOCTh UHMBUIYaIbHO U
B IpyMIIe.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS
ba3oBble JJoruyeckue aelcTBUN:

CaMOCTOSITEIbHO (hOPMYJTHUPOBATh W aAKTyalM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAEIATD LIEJIH ACATEIIBHOCTH, 3aaBaTh MApAMETPhl U KPUTEPUH UX JOCTUKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (DU3UUESCKUX
SIBIICHUSX;

pa3pabaTbiBaTh IUTAH pEIICHUS MpoOJIeMbl ¢ YYETOM aHajiu3a HUMEHOIIUXCS
MaTepUalbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATECIBHOCTb, OI[CHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OIIEHUBATh PUCKH MOCJIEACTBUI AEATECIHHOCTH;

KOOPJMHHUPOBATh M BBHITIONHATH PabOTy B YCIOBHSX pEaJbHOIO, BHUPTYaJIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.

ba3oBble ucciieoBaTeJIbCKUe 1eMCTBHA .

BIIaJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBBIMH MOHATHUAMH U METOAAMU (PU3HICCKOMN
HayKHu;

BJIaJICTh HABBIKAMH y4€OHO-HUCCIICIOBATEIIBCKON 1 MPOSKTHOM JIESATEIHHOCTH B 001aCTH
(bU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSILHOMY ITOMCKY METOJIOB PEIICHUS
3a7a4 (PU3UYECKOT0 COACPKaHUsI, TPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUSI;

BJIaJICTh BUJIAMHU JIESITEIBHOCTH IO IMOJYYEHUI0 HOBOT'O 3HAHHUS, €r0 MHTEpPHpETaIllH,
MpeoOpa3oBaHUI0 M NMPUMEHEHHUIO B PA3UYHBIX YYCOHBIX CHUTYyaIlUsAX, B TOM YHCIIC IPHU
CO371aHNM YIEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICICTBEHHBIC CBSI3M W AaKTyaJu3UPOBaTh 3a/Jady, BBIJIBUTATH
TUTIOTE3y €€ peIlCHUs, HaXOIWTh apryMEHThI IS JOKa3aTelbCTBa CBOMX YTBEP)KICHUM,
3a71aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;



aHAJTU3UPOBAThH TMOJYUYCHHbICE B XOJ€ pEIICHUs 3aJlaud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIC 3a/]a4l B 00pPa30BaTEIIbHOU JIEATEIILHOCTH, B
TOM YHCJI€ IPU U3YYCHUHU (DU3UKHU;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUSA 1O (PU3HKE B MPAKTUYECKYIO 00JACTh KU3HEACATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIILHBIE TTOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ ungopmaumeii:

BJIQJCTh HABBIKAMU TMOJy4YeHUss uWHoOpManuu (QU3NUYECKOTO COJAEpKaHUS U3
UCTOYHUKOB  pa3HbIX  THUIIOB, CAMOCTOATEIBHO  OCYIICCTBISATH  TOUCK,  aHaJIU3,
CUCTEMATH3allUI0 W MHTEpPHpeTanuio MWHOpPMAIMU Pa3IMYHBIX BHJAOB U  (opm
peICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAIIUH;

UCIIOJIB30BaTh CpEJACTBA WH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX 3a/Ja4 C COOJIOJEHUEM
TpeOOBaHUN DJPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX M ATHUYECKUX HOPM, HOPM UH(POPMAIIMOHHON O€3011aCHOCTH;

co3laBaTh TEKCThl (PU3MYECKOTO COJEepKaHUS B PA3IMUHBIX (opMarax Cc y4E€ToM
Ha3HaueHusT HMHQOpPMALMM U IIeJIEBOW AayJuTOpUU, BBIOMpas ONTHUMAIbHYIO (opmy
NPEJICTABIICHUS U BU3yaJIU3aIlUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIICHHE Ha YPOKaX (PU3UKH U BO BHE-YPOUHOU JEATCIIbHOCTH;

pacIio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMITYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U MCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHANBUYATbHON pabOTHI;

BBIOMpaTh TEMATHKY U METOJIBI COBMECTHBIX NEHCTBUH C YIETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEMN KaXKJI0r0 WiIEHa KOJUICKTHUBA;

NPUHUMATh 1EIA COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH U KOOPJIHMHUPOBATH
JNEUCTBUSA MO €€ HOCTUXKEHHIO: COCTABIATH IUIAH JACUCTBUM, PACIPENCISATh POJIUA C Y4ETOM
MHEHHI YYaCTHHKOB, 00CYK/IaTh PE3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KayeCTBO CBOET0 BKJIaJa M KaXXJIOro Y4YaCTHHUKA KOMaHIbI B OOIIUM
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBbIE MPOEKTHI, OLICHUBATh WJIEW C MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE ITOBEICHUE B PA3IMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHUE, OBITh MHUITUATUBHBIM.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH
CﬁMOOpFaHI/I3aIII/ISIZ



CaMOCTOSITEJIbHO OCYUIECTBIISATH [MO3HABATENIbHYIO JESITENIBHOCTh B 00JaCTU (PU3UKHU U
ACTPOHOMMUH, BBIABIISITH NPOOJIEMBI, CTABUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJIAThH IJIAH PEIICHUs] pacUETHBIX U KAUYECTBEHHBIX 3a7a4, IUIaH
BBINIOJIHEHUS MPAKTUYECKOM paboTbl ¢ Yy4E€TOM MMEIOUIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKU Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBAThH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHHE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIUMU B 00JacTH (HU3UKH,
NOCTOSIHHO MOBBIIIATh CBOM 00pa30oBaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JAESTEIbHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/JIeTh HAaBbIKAMM TO3HABATEIbHOM pe(JeKCUd KaK OCO3HaHUS COBEpIIAeMBbIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI PEPIICKCUU JJI OLEHKU CUTYal[iH, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUIKEHHUIO;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIHTATOB JEATEILHOCTH;

NPUHUMATH ce0sl, TOHUMas CBOU HEJJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3E PE3YJIHTATOB JEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce 1oCTHXEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTpaMMBbI 1O (HU3UKE
JUIL  YPOBHS CpelHero ooOmero oOpa3oBaHus y OOYyYalOmMMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANoIaralouii copMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIOCOOHOCTh TOHHMAaTh CBOE HAMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpPAaBICHUS PAa3BUTHUA COOCTBEHHOW SMOIMOHAIBHOW cdepbl, OBITH
yBEpPEHHBIM B cebe;

CaMOpPETYJIMPOBaHUsA,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, ~ YMEHHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTh AJaNTUPOBATHCSA K HMOLMOHAIBHBIM
U3MEHEHHSM U TIPOSIBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAKOUIEH CTPEMJIEHUE K JOCTHKEHUIO LIEJIU U YCIEXY,
ONTHMH3M, UHULIUATUBHOCTh, YMEHHE IEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTE;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHX,
YUHUTBIBaTh €ro NpPH OCYLIECTBICHUM OOIICHMS, CIOCOOHOCTH K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpPAUBATh OTHOIIEHUS C
JIPYTUMU JIOIbMU, 3a00TUTHCS, TPOSBIISITH UHTEPEC U pa3peliaTh KOHPIUKTHIL.



HPEIMETHBIE PE3YJIBTATHI

K koniy o0yuyenus B 10 kJjiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUHM COBPEMEHHOMU
HAay4YHOU KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKUA U TEXHOJIOTUH, B IPAKTUYECKOU
JICSITEIbHOCTH JIFOJICH;

YUUTBHIBATh T'PAHUIIBl MPUMEHEHUS M3YYEHHBIX (DU3UUYECKUX MOJENeH: MarepuaabHas
TOYKa, MHEPIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TEJO, UealbHbBIN ra3, MOJIeIu
CTPOCHUs I'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCYHBIN DJICKTPUUECKUN 3apsij IIPU PELICHUN
dbu3YecKuX 3a1ay;

pacno3HaBaTh (U3MUECKHUE ABJICHUS (MPOLECCHI) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHMS BELIECTBA U DJIEKTPOAUHAMMKU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABMKEHHE, CBOOOJHOE MaJeHHUe Ted,
JIBUKEHUE MO OKPY>KHOCTH, MHEpLHUs, B3auMojeWcTBHe Ten, auddys3usi, OpOoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMA Tell MpU HarpeBaHUU
(oxymaxkaeHuu),  TEIUIOBOE  paBHOBECHE,  HCHAapeHHue,  KOHJIEHCAlus,  IUIaBJICHHUE,
KpUCTAJUIN3alUs, KUIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHHE [AaBJICHHUS ra3a IMpU €ro
HarpeBaHWM B 3aKpPBITOM COCYJE, CBSI3b MEXKIy DapaMeTrpaMu COCTOSIHUSI Tras3a B
U30MPOLIECCaX, IIEKTPU3aLus TeJl, B3AUMOJACHUCTBUE 3aPs/I0B;

OIKCHIBaTh MEXaHUYECKOE JBUKEHHE, UCIIOJB3YS (PU3MUECKHE BETMUYUHBI: KOOPAMHATA,
Iy Th, IIEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIA, UMITYJIbC Tela, KUHETUYECKas
SHEprusi, MOTEHIMAJIbHAsl PHEPIUs, MeXaHUueckas paboTa, MEXaHWYECKass MOIIHOCTb; IPH
ONMCAaHUU TPABUIBHO TPAKTOBAaThb (PU3UYECKUM CMBICI HCIOJIb3YEMBbIX BEIMYMH, UX
0003HaUYEHUsT WU EIUHUIIBI, HAXOAWTb (OPMYINBI, CBA3BIBAIOLIME JaHHYIO (PU3UUECKYIO
BEIIMYUHY C APYTMMU BEJINUYNHAMU;

ONMCBHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBICHHUS, MCIOJIb3Ys
(¢u3nyeckue BEIWYMHBI: JaBJICHUE ra3a, TeMmIepaTypa, CpelHss KHUHETHYecKas SHeprus
XA0THYECKOI0 JIBUKEHUS MOJIEKYJI, CPEIHEKBAJAPATUYHAsE CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprus, paboTa ras3a, Ko3)PUIMEHT MOJIE3HOro NEUCTBUS TEMIOBOIO
JABUTATENsl; MPU ONMMCAHWU MPABWIBHO TPAaKTOBaTh (PU3MUYECKUN CMBICT HCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS MU EIUHUIIBI, HAXOIUTh (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO
(Gu3nYecKyo BEIMYNHY C APYTUMHU BEJIMYUHAM;

ONMCBHIBATh U3YUYEHHBIC MIEKTPUUECKUE CBOMCTBA BELIECTBA U AJICKTPUUYECKUE SIBICHUS
(mpouecchl), UCHONB3Ysl (U3NYECKUE BEJIMUMHBI: 3JCKTPUUECKUN 3apsf], 3JIEKTPUUYECKOE
I10JI€, HANPSHKEHHOCTD MOJIs, OTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; ITPU ONUCAHUM NTPABUIBHO
TPAKTOBaTh (PU3MYECKUN CMBICI HCIOJIB3YEMBIX BEIWYMH, UX OOO3HAUYECHUS W E€IUHULBI,
yKa3bBaTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYI0 (U3MUECKYI0 BEJIWYUHY C JAPYTUMHU
BEJINYNHAMU;

aHANIM3UPOBATH (PU3UUECKUE MPOLIECCHl U SIBJIEHUS, UCNOIb3Ysl (PU3NYECKHE 3aKOHBI U
MPUHIHUIIBL: 3aKOH BceMupHoro tsrotenus, |, |1 u Il 3axonst HetoTOHA, 3aKOH coxXpaHeHUs
MEXaHWYECKOM DJHEPIrUH, 3aKOH COXPAHEHUS WMIYJIbCA, NPUHLUII CYNEPHO3ULHAMU CHUII,
IIPUHLMII PABHOIPABUS HWHEPLUMAIBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO
TEOPUI0 CTPOCHUS BEIIECTBA, I'a30BBIE 3aKOHBI, CBSA3b CPEIHEW KUHETHYECKOM JHEPTUU



TEIUIOBOTO  JIBMJKEHHMSI MOJIEKYJ C  aOCONIOTHOW  TeMmeparypod, TMEepBbIil  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOIo 3apsjaa, 3akoH Kyrona, mpu sToM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAXKEHUE U yCIIOBUS
(rpanu1pl, 00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE€ NPUHLMIBI JCHCTBUS MallWH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBHs UX 0€30MaCHOTO MCIOJIb30BAHMS B TIOBCEAHEBHOM KU3HU;

BBINIOJIHATD 3KCHEPUMEHTHI MO UCCIAEAOBAHUIO (PU3MYECKUX SABJICHUA M IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHHH, TpH 3STOM (HOpPMYyIUpOBATH
npobsieMy/3ajady ¥ THUIOTE3y YYEOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYyI0BaHUS, MPOBOJIUTD OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBIISITh NPSIMbIE M KOCBEHHbIE W3MEpPEHUs (PU3NYECKUX BEIWYMH, TPHU 3TOM
BbIOMpATh ONTHUMAIbHBIA CIOCOO U3MEPEHUS U HCIOJIb30BAaTh U3BECTHBIE METOJABI OLEHKU
MOrPEUIHOCTEN NU3MEPECHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMM BEJIMYMHAMHU C HCIOJIb30BAHUEM
OpsIMBIX M3MEpPEHUM, NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATh PE3YIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BUJE Tabiull U TpapuKoB, IeNaTh
BBIBO/JIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

coOmro1aTh MpaBuiia 0€30MaCHOrO TPyAa NpHU NPOBEIECHUU HCCIEIOBAaHUN B pamKax
y4e0HOr0 JKCIEpUMEHTa, Y4eOHO-UCCIIEe0BATEICKOW M TPOEKTHOM JEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaA0OPaTOPHOT'0 0OOPYI0BAHNUS;

pemiath pacu€THhIE 3aJaud C SBHO 3aJlaHHON (PU3MYECKON MOJENbI0, HCIOIb3Ys
¢usznueckre 3aKOHbl W TPUHLIUIBI, HAa OCHOBE aHalM3a YCJIOBUSA 3a/lauyd BBIOMpATh
(bu3MUECKyt0 MOJIENb, BBIACIITh PU3NYECKUE BEIIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE TS €€
peuieHus, TMpPOBOAUTH PAcYEThl M OLIEHUBATH PEATBHOCTh TOJYYEHHOTO 3HAYEHUs
(br3UYeCKON BEJIMUNHBIL;

pemaTh KaueCTBEHHBIE 33/1aUd: BBICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMOUKY
paccyKIeHUM C OMOPO HA U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIONIb30BaTh TMPU PEIICHUH YYEeOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JJIA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN U MPEJCTABICHUS yueOHOUN U
HAYYHO-TIOMYJISIPHON MH(OpMAIUK, MOJIYYEHHON U3 Pa3IMYHBbIX UCTOYHHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHUIO;

IPUBOAUTH IPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO0 (U3MKE B TIOBCETHEBHOW JKHU3HM s
oOecniedeHuns: 0€30MaCHOCTH MPH OOpAIEHHH C TPUOOpaAMU U TEXHUYECKHUMH yCTPONUCTBAMH,
IUIS COXpPAHEHHUs 3/I0pPOBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH
cpene;

paboTaTe B IpyIIE C BBIIOJHEHUEM pPa3JMYHBIX COLMAIBHBIX pOJIEH, IIAaHUPOBATH
paboTy rpymnmsl, pallMOHAIBHO PACHpPEAEIISATh 00S3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHAAPTHBIX CUTYyalUsAX, aJl€KBATHO OLIEHUBATh BKJIAJl KaXX/I0I'0 U3 YYACTHUKOB IPYIINbI B
pEelIeHre paccMaTpUBaEMOi POOIJIEMBI.



K koniy o0ydyenus B 11 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH y 00YUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKHU B (DOPMUPOBAHUHM COBPEMEHHOMU
Hay4YHOU KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHUH, B IPAKTUYECKOU
NEeSATENbHOCTH JIIOEH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKOW KapTUHBI MUDA;

YUUTHIBATh TPaHULBl NPUMEHEHUS M3YUYECHHBIX (U3UUYECKUX MOJENCH: TOYEUHbIN
DNEKTPUYECKUIN 3apsijl, JIyd CBETA, TOYEUHBIA HCTOYHHMK CBETA, SJEPHAsI MOJEIb aTOMa,
HYKJIOHHAas MOJIEIb ATOMHOTO si/Ipa MpU PEIIeHUH (PU3NYECKUX 3a]1aY;

pacro3HaBaTh (U3UYECKHUE SIBICHUS (MPOLIECChI) U OOBSICHAThL UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA M KBAaHTOBOW (PU3MKH: BJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MArHUTHOE JEWCTBHS TOKAa, B3aUMOJICHCTBHE MAarHUTOB,
AJIIEKTPOMAarHuTHasT WHAYKIUS, JACHCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM U
IBWKYIIUNCA — 3apsii, DJEKTPOMArHUTHbIE KoOJeOaHUs W BOJHBIL, MPSMOJIMHEHHOE
pacnpocTpaHeHHe CBeTa, OTPaKEHUEe, NpPEOMIICHHE, WHTepPepeHuus, Iudpakiaus u
noJisipu3alids CBeTa, JUCHepcus cBeTa, ¢oTodnekrpuueckuii sddexr (dhororddexr),
CBETOBOE JIaBJIICHUE, BOBHUKHOBEHHUE JIMHENYATOr0 CIIEKTpa aToMa BOJAOPOJA, €CTECTBEHHAs
Y UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE,
ANEKTPUUECKYIO TMPOBOJAMMOCTD PA3NUYHBIX Cpel) U DIIEKTPOMArHUTHBIC —SIBJICHUSA
(mporiecchl), HCMONB3YS (PU3MYECKUE BETUYHHBI: DJIEKTPUUECKUH 3apsl, CcHia TOKa,
ANEKTPUYECKOE HAaIPSKEHHUE, BJIEKTPUUECKOE CONPOTUBIEHUE, PAa3HOCTh IOTEHLIHAJIOB,
ANEKTPOABMKYIAA cuiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuia Amrmepa, cuia
JlopeH11a, THAYKTUBHOCTh KaTYIIKH, SHEPTUS 3JIEKTPUUYECKOTO U MAarHUTHOT O MOJIEH, IEPUO
U dYacToTa KojeOaHuii B KoieOaTenpHOM KOHTYpe, 3apsil M Ccuja TokKa B Ipoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KOoJebaHul, POKYyCHOE pacCTOSTHUE M ONTHYECKas Cuia
JIUH3BI, TIPU ONMMCAHUH TIPABUIIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOIB3YyEMbIX BEIIUYMH,
X 00O3HAYEHUS U €JIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIONIUE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTMMU BEJIMUYNHAMU;

OMKCHIBATh W3yUYEHHBbIC KBAHTOBBIC SIBJICHUS U IMPOIIECCHI, UCIONB3Yys (u3mdyeckue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPrUS U
UMIyJbC (OTOHA, MEPHOJ MOJypacmana, SHEPrHsl CBsI3U AaTOMHBIX fJE€p, MPH ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKHUM CMBICI HCHOJIB3YEMBIX BEIMYUH, UX OOO3HAUYECHUS U
€/IMHHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTHUMHU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUYCHUE (DU3UYECKON BEIIMUUHBI,

aHaJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBICHUSA, UCTIONb3Ysd (PU3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI MOCIEAOBATENIBHOIO W MApaJJIEIbHOIO COEAUHEHUS
MMPOBOJHUKOB, 3aKoH JDxoyma—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKUWH, 3aKOH
MPSIMOJINHEWHOTO PaCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHHUS
cBeTa, ypaBHeHue OuHmTelHa Mg (oroddderra, 3aKOH COXPAHEHUS] SHEPrUU, 3aKOH
COXPAHEHHUS] MMIIYJbCA, 3aKOH COXPAHEHUs 3JIEKTPHUUECKOrO 3aps/ia, 3aKOH COXpPaHEHUs
MacCoBOT'0 4HCJIa, MOCTYJIaThl bopa, 3aK0OH pagrOaKTUBHOIO pachaja, Mpu 3TOM pas3jinyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE U YCIOBUS (FPaHUILIBI,
00J1acTH) MPUMEHUMOCTH;



OMPENIENATh HAMPABICHUE BEKTOPAa UHAYKIIMM MATHUTHOTO TOJISl TPOBOJIHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOUTh U ONUCHIBATH H300paXKEHUE, CO3/aBa€MOE IUIOCKUM 3€pKaJioM, TOHKOMN
JIMH30M;

BBITIOJTHATH 3KCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3NYECKUX SIBIICHHM U MPOLIECCOB C
HCIIOJb30BAaHUEM TIPSMBIX M KOCBEHHBIX M3MEpPEHU: TMpu ITOM (POpMYITUPOBATH
npoOsieMy/3ajjady ¥ THUIOTE3y YYEOHOTO OJKCIEpUMEHTa, COOupaTh YCTAHOBKY U3
MIPEJIOKEHHOT0 000PYI0BaHMUS, TPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MpPsSIMbIE M KOCBEHHBIE H3MEpEeHUs (U3MYECKUX BEIHYUH, TPU ITOM
BBHIOMpaTh ONTUMAJBLHBIA CIIOCOO M3MEPEHHS W UCIOIb30BaTh M3BECTHBIE METOIbI OLICHKU
MOrPEMIHOCTEN U3MEPECHU M,

UCCJIEJOBAaTh 3aBUCUMOCTU (DU3UYECKUX BEJIMYUH C MCIOJIB30BAHUEM TMPSIMBIX
U3MEPEHUN: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTATHI MOJTYYEHHOU
3aBUCUMOCTU (U3MYECKUX BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JAelaTh BBIBOABI IO
pe3yabTaTaM HCCIIe0BaHus;

coOJiro1aTh MpaBwia 0E30MacHOr0 TPyjAa MPH MPOBEICHUH HCCICIOBAaHUN B paMKax
y4eOHOT'0 JKCIEPUMEHTa, Y4YeOHO-UCCIIEIOBATEILCKOM U TMPOEKTHOM JEATEITbHOCTU C
UCITOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemarh pacuéTHBIC 3aJaud C SBHO 3aJaHHOM (PU3MYECKOW MOJIENIbI0, HCIOJIB3Ys
¢usznueckre 3aKOHbl W TPUHLIUIBI, HAa OCHOBE aHalM3a YCJIOBUSA 3a/laud BBIOMpATh
(bu3NUECKyt0 MOJIENb, BBIACIITh (PU3NYECKHE BEJIMYUHBI U (OPMYIIBI, HEOOXOAUMBIE ISl €€
pelIeHus, MPOBOAUTH pacuy€Tbl U OLIEHUBATh PEATbHOCTh TOJYYEHHOTO 3HAYEHUS
(bu3nuecKoi BeTUYNHBL;

peliaTh KaueCTBEHHbIC 3a/1a4i: BBICTPAUBATH JIOTUYECKH HEIPOTHUBOPEUUBYIO IEMIOUKY
pacCy>KJIeHUH C OMOPO HAa U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHUS;

UCIIONIb30BaTh TMPU PEIICHUH YYEeOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JJIA TTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN U MPEICTABICHUS yueOHOU U
HAYYHO-TIONYJISIPHON WH(MOpPMAIMK, TMOJYYCHHOW W3 Pa3IMYHBIX MUCTOYHUKOB, KPUTUUYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHIO;

OOBSCHATh TPUHIMIBI JEUCTBUS MAIIWH, MPUOOPOB W TEXHUYECKUX YCTPOMUCTB,
pa3nuvaTh YCIOBHS MX 0€30MacHOTO UCTIOIBb30BAHUS B TOBCEHEBHOM JKU3HM;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU M TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHHWS MO (U3MKE B TOBCEIHEBHOW >KHU3HH IS
oOecrieueHus1 0€30MACHOCTH TIPH OOpaIeHUH C TPUOOPaAMU U TEXHHYECKHUMH YCTPONCTBAMU,
JUTSI COXPAaHEHUS 37I0POBBS U COOIIOICHUST HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYIKAFOIICH
cpene;

paboTaTh B TPYIIE C BBHIIOJHEHUEM pPAa3JIMUHBIX COLMAIBHBIX POJEH, MIAHUPOBATH
paboTy IpyMIbl, pallMOHATIBLHO PACIPEAeNsaTh O0A3aHHOCTU U IJIAHUPOBATH JICSITEILHOCTh B
HECTaH/IAPTHBIX CUTYyalusX, aJICKBATHO OI[EHUBATh BKJIa/l KaXKJIOTO U3 YYaCTHUKOB I'PYIIIIbI B
pelieHrne paccMaTpuBaeMoi mpoOIEMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaundecTBO 9acoB

Ne DJIeKTpOHHbIe (LI (PPOBbHIE)
HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI KonTpoubnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
11 @®u3KKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 1 bubmorexa [TOK
' https://m.eds00.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 9 ! ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Aunamuka 9 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHCHUS B MEXaHUKE 8 1 3 https://m.eds0o.ru/7f41bf72
Hroro mo pazgeny 26
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
) N bu6mmoreka [JOK
3.1 OCHOBBI MOJICKYJISIPHO-KHHETUYECKON TEOPUU 10 1 1 https://m.edsoo.ru/7fA1bF72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH ! 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 17
Paznea 4. DJIEKTPOJAMHAMUKA
bubnuoreka [JOK
4.1 JreTpocratuia ; ! https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIN 25IeKTpUYECKHil TOK. TOKHM B pa3IMuHbIX 13 1 ) bubmuoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 9
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11 KUIACC

KosnuecTBo yacoB
Ne DJIeKTpOHHbIE (LN (POBbHIE)
w/n HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Beero Konrpoabubie | I[IpakTuueckue 06pA30BATETBHBIE PeCYPChI
padoThI padoThI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ noJie. DIeKTPOMarHuTHasT MHAYKIUS 16 1 2 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazueny 16
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHu4ecKue U JIeKTPOMarHUTHBIE KOJIeOaHUs 10 1 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c97c
2.2 MexaHu4ecKne 1 AIEKTPOMArHUTHBIE BOJTHBI 3 1 EI&HE;T:;%HSﬁ £2197¢
2.3 | Onmuka 10 ! 5 Eﬁnﬁfﬁg r(3/I§f4lc970
Hroro nmo pazgeny 24
Paznea 3. OCHOBBI CIHHEIIMAJIBHOM TEOPUHU OTHOCUTEJIBHOCTH
3.1 OCHOBBI CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 3
Pa3nen 4. KBAHTOBAS ®U3UKA
4.2 ATOMHOE PO 10 1 bubGanoreka https://m.edsoo.ru/7f41c97¢c
Wtoro no pazneny 14
Paznen 5. 9JIEMEHTBbI ACTPOHOMUWU U ACTPO®U3UKU
5.1 ‘ DJIeMEHTHI aCTPOHOMHH U aCTPO(PU3UKH 8 ‘ ‘ bubaunoteka https://m.edsoo.ru/7f41c97c
Utoro no pazneny 8
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O6obuiaroniee MOBTOPEHHE 3 ‘ ‘ bubnuoreka https://m.edsoo.ru/7f41c97c
Wroro no pazueny 3
PezepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Tema KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Konrtpoabubie | IlpakTuyeckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 ®du3rkKa U No3HaHUE MUpa 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c32e2
9 OCHOBBI KHHEMATHKU. MexaHnyecKoe ABUKEHIE. 1 bubmmoreka [{OK
Cucrema orcyera. https://m.edsoo.ru/ff0c33e6
3 Crioco6s1 onucanust auxeHus. Tpaexkropus. [1yTs. 1 bubmuorexa [JOK
[Tepemenienue. https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE nTpsiMoNMHEHOE TBHKEHHE. CKOPOCTD. 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3620
5 Yckopenue. CKOpOCTh TPU JBUKEHUM C TTIOCTOSTHHBIM 1 bubmuorexa [JOK
YCKOPEHHUEM. https://m.edsoo.ru/ff0c372e
5 Pemenue 3aga4 Ha onpeneneHne KWHEMAaTHUECKUX 1 bu6mmoreka [IOK
XapaKTEPHUCTHK JBUKEHHUS C IOMOIIb IPauKOB. https://m.edsoo.ru/ff0c39cc
7 CBobopaHoe majienue Tei. J[BukeHne ¢ ycKopeHHeM 1 bu6mmoreka [JOK
CBOOOJTHOTO TIAJICHUSI. https://m.edsoo.ru/ff0c3ada
8 PaBHOMEpHOE IBMKEHUE TOYKH IO OKPYKHOCTHU 1 bubmuorexka [JOK
https://m.edsoo.ru/ff0c3be8
. E}/IgeMaTHKa a6COéIIOTHJ$ {Bell/alnoro Tena. . . Bu6muoreka LIOK
aboparopHas padora Nel «M3yueHue 1BUKEHHS Tea https://m.edsoo.ru/ff0c3bes
110 OKPYXHOCTH
KonTtponsHas padota Nel o treme "OCHOBBI bubnuorexa [IOK
10 " 1 1
KUHEMAaTUKH https://m.edsoo.ru/ffOc3be8
11 OcHoBbI AHAMUKU. [[pUHIIMTT TPUYMHHOCTHU B 1 bubnuoreka [JOK

Mexanuke. Muepuus. I[lepsbiii 3akoH HeroToHa.

https://m.edsoo.ru/ff0c3d00
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Cuna. Macca. Bropoii 3akon Herotona.

bubmuoreka [JOK

12 https://m.edsoo.ru/ff0c3el18
13 Tpernii 3akoH Herotona. I'ennonentpudeckas bubmoreka [IOK
CUCTEMA OTCUETA. https://m.edsoo.ru/ff0c3f76
14 Pemenune 3agau Ha 3akoHbl HhloTOHA. bubmmorexa [{OK
https://m.edsoo.ru/ff0c41a6
15 Cuitel B mpupoje. Cuia TSDKECTH U CUJla BCEMUPHOTO bubnuorexa [JOK
TSATOTEHMUSI. https://m.edso0.ru/ff0c43d6
16 Bec Tena. Cunsl ynpyroctu. bubnuorexa [JOK
https://m.edsoo.ru/ff0c4502
17 JlabopaTtopHnast pabota No2 «3mepeHue KeCTKOCTH bubnuorexa [JOK
MPYKUHBD» https://m.edsoo.ru/ff0c461a
18 Cuitel Tpenust. JI/p Ne3 «M3mepenne korddummenta bubmuotexa [JOK
TPEHUS CKOJIbKEHUS» https://m.edsoo.ru/ff0c478c
19 Pemenue 3agau Ha qBMKEHWE TENa MO ACHCTBUEM
HECKOJIbKUX CHIL.
20 Nmnynbc. 3akoH coXpaHeHUs1 UMITyJibca. PeakTuBHOE bubmuorexa [JOK
JBUKEHHUE. https://m.edsoo.ru/ff0c4b74
JI/p Ned «M3yueHue MBHKEHHS Tela, OpOIICHHOTO bubmuorexa [JOK
21
TOPU30HTAIIBHO https://m.edsoo.ru/ffOc4dc2
22 Mexanuveckast paboTa U MOIITHOCTh CHJIbI. DHEPTHSI.
23 3aKOH COXpaHEeHHsI SHEPTUU B MEXaHUKE.
24 JIaboparopHas paboTa NQSU"I/I?.yquI/Ie 3aKOHA
COXPaHEHUs MEXaHU4YeCKOM sHeprun"
o5 Pemenue 3a1a4y Ha 3aKOHBI COXpaHEHUS! UMITYJIbCA U bubnunoreka [JOK
SHEPTrUuu https://m.edsoo.ru/ffOc4fde
26 KonTtposnpHas padota Ne2 o teme "3akoHbI bubnuoreka [IOK
JTUHAMUKH. 3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/ff0c511e
27 PaBHoBecue Ten. Jla0. pabota Ne6 “Uzyuenue
paBHOBECHS TeJla MO/ IeHCTBUEM HECKOJIBKHUX CHIL.”
28 OcnoBuble nonoxxenust MKT. bpoyHoBckoe
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JIIBIDKECHHE.

29 BsaumoneiictBue mosnekyn. CTpoeHue TBEpIbIX, bubmmoreka [IOK
KUJKUX U Ta3000pa3HBIX TEIL. https://m.edsoo.ru/ff0c570e
30 OcnosHoe ypaBuenne MKT uzaeanbHoro rasa. bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952
31 Temnepatypa u TeraoBoe paBHOBECUE. DHEPIHs bubnuorexa [JOK
TEIUIOBOTO JBUKECHUS MOJIEKYII. https://m.edsoo.ru/ff0c5c36
30 VYpaBHEHHE COCTOSHUS UAEATBHOTO ra3a. ['a3oBble bubnuorexa [JOK
3aKOHBI. https://m.edsoo.ru/ff0c5c36
JlabopaTtopHnast pabota Ne 7. « JkciepuMeHTaIbHAs bubnuorexa [JOK
33 .
npoBepka 3akoHa I'e-JIroccaka» https://m.edsoo.ru/ffOc5efc
34 Pemenue 3a1a4u Ha ra30BBIE 3aKOHHI. bu6moreka [IOK
https://m.edsoo.ru/ff0c6230
35 Haceimennsiii map. Kunenne. BiaxxHoCTh BO31yXa. bubnuoreka [IOK
https://m.edsoo.ru/ff0c600a
36 CtpoeHue U CBOMCTBA KPUCTAJUTMUECKUX U aMOPHBIX
TeNl.
37 Kontponbaas padota Ne3 o reme «MoutekymsipHas
buzuka»
38 Buyrpennsis sHeprus u paboTta B TEPMOIUHAMUKE. bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938
39 KonundecTBo TennoTel. YpaBHEHUE TEIIIOBOTO bubnmuorexa [JOK
Oananca. https://m.edso0.ru/ff0c6a50
[TepBrIil 3aKOH TEPMOAMHAMUKH. bubnunoreka [JOK
40
https://m.edsoo.ru/ff0c63b6
BTopoii 3akOH TepMOAMHAMUKH. bubnunoreka [JOK
41
https://m.edsoo.ru/ff0c64d8
42 Tennoseie asurarenu. KIIJI TenmoBeIX ABUTaTEICH. bubmmoreka [JOK
https://m.edsoo.ru/ff0c65f0
43 Pemenne 3agau vHa KIIJI TemmoBeIX ABUTaTEIICH. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c6708
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44 KonTtponsnas padota Ne4 o reme "OCHOBBI bu6morexa [IOK
TEPMOIUHAMUKH" https://m.edsoo.ru/ff0c6820
45 DNEeKTPUYECKU 3apsil. DNeKTpu3anus. 3aKkoH bubnmoreka [JOK
COXpPaHEHUS JIEKTPUUECKOTO 3apsa. https://m.edsoo.ru/ff0c6bcc
16 3akon Kymnona. bubnuorexa [JOK
https://m.edsoo.ru/ff0c6bcc
47 OnexTpuueckoe nojue. HampsokeHHOCTh bubnuorexa [JOK
BIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/ff0c6ced
[Toste Toueunoro 3apsiaa u mapa. [IpuHiun bubnuorexa [JOK
48 o
CYIIEPIIO3UIIUH TIOJIEH. https://m.edsoo.ru/ff0c6df2
49 [IpoBOJHUKY U TUAJIEKTPUKHU B IEKTPOCTATUYECKOM bubnuorexa [JOK
oJie. https://m.edsoo.ru/ff0c6f00
50 [ToreHnman anekTpocTaTnyeckoro mnoss. Paznocts bubnuoreka [IOK
ITOTEHIAAJIOB. https://m.edsoo.ru/ff0c7018
51 DnekTpoeMKocTh. KoHaeHcarop. bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 Pemenue 3amay bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0
53 KontponbHas padoTta Ne5 o reme "DnekrpocraTuka'
54 3aKOHBI MOCTOSIHHOTO TOKA. DJIEKTPUUECKUI TOK.
YcioBus CylecTBOBAHUS AJIEKTPUUECKOTO TOKA.
55 3akod OMa 15 yyactka nenu. ConpoTHUBIICHUE.
56 JIaboparopnas padota Ne 8 "[locnenoBaTenbHoe U bubnunoreka [JOK
napajyuiebHOE COSAMHEHHUS TPOBOHUKOB" https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOILIHOCTH IIOCTOSIHHOI'O TOKA. bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838
58 DnekTpoABMKyIas cuia. 3akoH Oma 1715l MOJTHOM bubnuoreka [JOK
LEIH. https://m.edsoo.ru/ffOc7ae0
59 JlaGopaTopnas padota Ne 9 "U3smepenue I/1C u

BHYTPCHHCT'O COIMPOTUBJICHUS NCTOYHUKA TOKa"
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60 PCHIGHE/IC 3aja4 Ha 3akoH OMa 1715 yyacTka Lenu U 1
IIOJIHOM LIETH.
61 KontponsHas padota Ne6 o reme 1 bu6morexa [IOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c84ae
62 DNeKTpOoHHas MTPOBOIUMOCTh METAJUIOB. 3aBUCUMOCTh 1 bubnuorexa [JOK
COITPOTHUBIICHHS OT TEMIIEPATYPHI. https://m.edsoo.ru/ff0c82ba
63 DNEeKTPUYECKUM TOK B MOJTYIIPOBOTHUKAX. 1 bubnuorexa [JOK
[TonynpoBoAHUKOBBIE TPUOOPBHI. https://m.edsoo.ru/ff0c84ae
64 DNEeKTPUYECKUN TOK B BAaKyyMe. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc
65 DNEeKTPUYECKUM TOK B JKHJIKOCTSIX. 3aKOH 1 bubnuoteka [JOK
AIEKTPOJIU3a. https://m.edsoo.ru/ff0c88be
66 DJIEKTpUYECKH TOK B razax. [lna3zma. 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8a
67 [ToaroToBka K UTOrOBOI KOHTPOJIBHOU padoTe. 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c8c56
68 Hrorosas koHTpoJBbHAS paboTa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KUIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBIE LN(POBLIE
KonTpoabHbIe IIpakTHueckue
n/n Tema ypoka Bcero H3yYeHust o0pa3oBaTeIbHBIE PeCyPChI
padoThI padoThI
1 B3anmonericTBue TOKOB. 1 bubmmoreka [{OK
https.//m.edsoo.ru/ff0c9778
9 Bexrop maruutHoOM naaykuuu. Cuna Ammepa. 1 bubnuorexa [JOK
DNEeKTPOU3MEPUTENbHBIE TPHUOOPHI. https://m.edsoo.ru/ff0c98fe
3 Pemrenue 3amauq. 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe
4 JlabopaTtopnast pabota Nel «HabGmronenue aecTBus 1 1 bubnuoreka [JOK
MAarguTHOTO ITOJIST HA TOKY. https://m.edsoo.ru/ff0c9acO
5 Cuna Jlopena. 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4
6 I'mnote3a Ammiepa. MarHuTHBIC CBOMCTBA BEIIECTBA. 1
7 Pemenue 3amauy. 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50
8 DJIEKTpOMarHuTHasi MHAYKIWs. MarHuTHBIN MTOTOK. 1 bu6moreka [IOK
https://m.edsoo.ru/ff0ca600
9 [TpaBuso Jlenma. Pemenue 3amay. 1
10 JlaGopatopHas pabora Ne2 «M3yueHue sBICHUS 1 1 bubnuoreka [JOK
3JIEKTPOMArHUTHON MHITYKIIHM. https://m.edsoo.ru/ff0cab82
3aKOH DSJIEKTPOMAarHUTHOM MHAyKUuu. Pelnenue bu6mmoreka [JOK
11 1
3aj/1a4. https://m.edsoo.ru/ff0cad58
O/JIC uHAYyKUMH B ABMKYIIUXCS] IPOBOIHUKAX. bu6mmoreka [JOK
12 1
https://m.edsoo.ru/ffOcaf06
13 CamouHayKIUA. NHIyKTUBHOCTS. DHeprus 1
MAarHUTHOTO MOJIS TOKA.
14 DIEeKTPOMarHuTHOE TOJIE. 1 bubnunoreka [JOK

BuxpeBoe anekTpuueckoe nosie.

https://m.edsoo.ru/ff0ch820
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Pemenue 3amau.

bubmuoreka [JOK

15
https://m.edsoo.ru/ff0cb9c4

16 KonTtponbHas pabora Nel «OCHOBBI bubmuoreka [IOK
BIEKTPOAUHAMUKIY. https://m.edsoo.ru/ffOcbb86

17 Mexanuveckue KojieOaHusl. bubnuorexa [JOK

https://m.edsoo.ru/ffOcbd34

18 MareMmaTuuecKkuit MasgTHHK. Jnnamuka
KOJICOATEIbHOTO JIBUKCHISL.

19 JlabopaTopHas ; pabdora  Ne3 «Omnpenenenne BuGnnorexa [IOK
YCKOpPEHHUsI CBOOOJHOTO TAJEHUs TP TOMOIIN https://m.edsoo.ru/f0cc324
MasITHUKA.

20 I"apmonnueckue koaedaHusl.

21 3aTyxalomue W BBIHYXKJACHHBICE  KOJeOaHUs. bubmuorexa [JOK
Pesonanc. https://m.edsoo.ru/ff0cca54

29 Pemenne 3amauq. bu6moreka [IOK

https://m.edsoo.ru/ff0cccOc

23 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubmuorexa [JOK

https://m.edsoo.ru/ff0ccfe0

24 'apMoHMueckre >IEKTPOMarHUTHBIE — KOjeOaHUS.

[TepeMeHHBIN PTEKTPUYECKUN TOK.

o5 Pemrenne 3a7ad. Konnencatop, KaTyIlKa, bu6mmoreka [JOK
COITPOTHUBJICHUE B IIEMU MEPEMEHHOTO TOKA. https://m.edsoo.ru/ff0cc6f8
[IpousBoicTBO, Nepenaya, UCIOJIb30BAHNE Bu6nuoreka [JOK

26
SMEKTPOSHEPTHH. https://m.edsoo.ru/ff0cd350
MexaHUYeCKHE BOJIHBI. bubnuoreka [JOK

27

https://m.edsoo.ru/ffOcd4e0
DneKTpOMarHuTHbIE BOJHBL. CBOMCTBA BOJIH. bubnunoreka [JOK
28
https://m.edsoo.ru/ff0cd7f6
[Tpunnuns! paguocsszu. M3o6perenne paguo A.C. Bu6auorexa [OK
29 [TonoBeIiMm.

https://m.edsoo.ru/ffOcd67a
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KonTtponsHas padora Ne2 «KonebaHust U BOJHBD.

bubmuoreka [JOK

30
https://m.edsoo.ru/ffOcddle
31 CkopocTb cBeTa. 3aKOH OTpa)KE€HUs CBETA.
32 3akoH npenomiieHus ceera. [lomHoe oTpaxkeHwue.
33 JlaboparopHast pabora Ned4 «M3mepeHue mokaszaress bubnmoreka [JOK
MIPENIOMIICHHUS CTEKIIAY. https://m.edsoo.ru/ffOced22
34 JIunzel. Pemenue 3anay. bubnuorexa [JOK
https://m.edsoo.ru/ffOcf02e
Jlabopatopnast ~ pabora  Ne5 «Ormnpenenenne
35 ONTHYECKON CWIBI W  (POKYCHOTO  PACCTOSIHHS
coOMparoIIel JINH3BD.
36 Hucnepcus. Unatepdepenuus. bubnuoreka [IOK
https://m.edsoo.ru/ff0cf862
Hudpakuus BoaH. Judpakinuonnas pemerka. Bu6morexa LIOK
37 JlabopaTopHas pabota Ne6 «OrmeHka _
- https://m.edsoo.ru/ffOcfa42
nH(pOpMaTMOHHON EMKOCTH KoMMakT-aucka (CD)y.
JlaGopatopnass pabota Ne7 «M3mepeHune IUHBI Bu6nuorexa LIOK
38 i
CBETOBOU BOJIHBI». [lomepeyHOCTh W MOJSpU3ALUS https://m.edsoo.ru/FOcFce8
CBeTa.
Mznydenus u crnektpol. JlaboparopHas pabota Ne® Bu6muoreka LIOK
39 i
«HaOmronenne  crjiomHOrO M JIMHEHYATOro https://m. edsoo.ru/ffocfefo
CIIEKTPOBY.
Kontponbhas padoTta Ne3 «Ontuka. bubnuorexa [JOK
40
https://m.edsoo.ru/ffOcfel6
41 [TocTynatel TeOpuM OTHOCUTENHHOCTU. (OCHOBHBIE bubnunoreka [JOK
CJIIEACTBHUS U3 IIOCTYJIATOB. https://m.edsoo.ru/ffOcffc4
1 DneMeHTHl PEeNATUBUCTKON MuHaAMuKU. Pemienue Bubnuoreka [JOK
sajad. https://m.edsoo.ru/ffod015e
43 Pemenne 3amay. bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6
44 ®otordpdexr. [Ipumenenne porordpdexra. POTOHBI.
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3anau. /{aBienue ceera.

bubmuoreka [JOK

45
https://m.edso0.ru/ff0d0302
6 Crpoenue atoma. OnbiTel Pesepdopna. KBanroBbie Bu6oreka [OK
4
nocTynatel Teopun bopa. https://m.edsoo.ru/ff0d091a
47 Jlazepsl. Pemenue 3amau. bubnuorexa [JOK
https://m.edsoo.ru/ffOdOafa
CrpoeHue aTOMHOTO si/ipa. SlaepHble cuibl. DHEPrus
48 CBSI3U ATOMHBIX SIJIEP. bubmmoreka [{OK
Pemrenue 3agau mo reme « DHEpPrusi CBSI3U ATOMHBIX https://m.edsoo.ru/ff0dOafa
sziep»
49 PannoaktuBHOCTB. PairoakTUBHBIE MPEBPALLIEHNUS. bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8
50 3akoH pajgnoakTHBHOTO pacnaaa. [lepuos bubmuorexa [JOK
noxypacnazaa. M3o0Tonst. https://m.edsoo.ru/ff0d0fd2
MeTo 11 HaOMIOIEHUS U PETUCTPALIUH 3aPSHKEHHBIX
51 YaCTHULL.
HckyccTBeHHas paliOaKTUBHOCTL. SInepHble Bu6muorexa LIOK
52
peaKium. https://m.edsoo.ru/ff0d1162
Jenenue siapa ypana. Llennas saepHast peakuusi. Bubmmoreka [JOK
53 i
slnepHblit peaktop. https://m.edsoo.ru/ff0d1356
Tepmosinepubie peakiuu. [IpuMeHenue siaepHoi BuGmiorexa LIOK
54 sHepruu. buonoruueckoe neicTBre paanoakTUBHOTO https://m.edsoo.ru/ff0d0e38
U3JTyYCHHS. T '
55 Kontponsnas padora Ne4 o teme «KBanroBas
buzukay.
Tpu sTana B pa3BuTuu (U3UKHU 3JIE€MEHTAPHBIX
56 gactull. OTKPBITHE TIO3UTPOHA. AHTHYACTHUIIBL.
57 Jlentonsl. Anponsl. KBapku.
58 Conneunas cuctema. 3akonsl Kemepa.
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Cucrema 3emiist — Jlyna. Maneie Tena CoJiHeuHOM

59 1
CHCTEMBI.

60 Counie. 1

61 OcHOBHBIE XapaKTEpUCTUKH 3Be31. JJuarpamma 1
I'epumnpynra — Paccena.

62 DBOIONHMS 3BE3I. 1

63 Tlamaxtuky. MIeYHEINH IYTh. 1

yT

64 Crpoenue u 3BorOIUS BeeneHHOi. 1

65 Enwnas pusudeckast kKapTuHa MUpA. 1
[ToBTOpUTENBHO-00001IAIOIINI YPOK IO TEME

66 «ACTPOHOMUSD. 1

67 Hrorosas TecToBasi KOHTPOJIbHAS padoTa. 1
IloaBenenue UTOroB yueOHOTO roa. bubmuoreka IJOK

68 5 1

https://m.edsoo.ru/ff0d1784

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkiinonepHoe o0miectBo «M31aTeabcTBO
«IIpocsewenue»

» Gusuka, 11 kinacc/ Maxumies I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
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