MHUHHUCTEPCTBO MNPOCBEUEHUSA POCCUINCKON ®EJEPALIUHA
MunucTepeTBo 06pa3oBaHNA H HAYKH AJITaiicKoro Kpas
KoMHTeT 2 AMHHHCTPALIMH YTJI0BCKOro paiioHa 1o 00pa3osannio

M eJ1aM MOJIOAEXRH ANTANCKOro Kpas

MKOY Ilasaosckas COLI
PACCMOTPEHO COI'JTACOBAHO
Pyxosoautens LIIMO yunrenei OTBeTCTBEHHBIN 3a
MaTeMaTHKH, HH)OPMATHKH U opranuzauuio YBP
busukn ’/////

V‘,/%/ 7* [Tysenko E.C.
74 Iysenko E.C.  «30» aryct 2023T.

[TpoTtoxon Ne 1
ot «29» aBryct 2023 r.

PABOYAS IPOT'PAMMA

(ID 1192107)

YTBEPXJIEHO
Jlupexrop.. -

P S " Tlonos A.B.
IMpuka3s Ne63\a - |
or «30».abryet ) 2023 1.

.

yue6Horo npeamera «Pusuka. bazoBplii ypoBeHb»

s obywatomxcst 10-11 knaccon

¢. [TaBnaoBka 2023 roa



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nuke 0a30BOro ypoBHS Ha YPOBHE CpEAHEro oO0Imero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHHUS W KOHUENIUH MPENoJaBaHUsl y4eOHOTro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

CogepxaHuie MporpaMMbl 1O (DU3MKE HAMPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOyuatomuxcs 10—11 kimaccoB npu o0ydeHnu ux Qpuuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESATEIBHOCTHOTO moaxoxa. lIporpamma 1m0 (¢U3UKE COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaTH3aIlliu MEKIPEAMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC I[eJIH M3Y4eHHUs (U3MKU Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMs, TUIAHUPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

o IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;
o cojiepkaHue yueoHoro npeamera «Dusmkay 1o rogaM o0ydeHus.

Odu3nka Kak Hayka O HamOojee OONIMX 3aKOHAX IMPHUPOMBI, BBICTYIAs B KadecTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUN, N3ydaeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca ¢u3uku s YpOBHSI CpeAHETro oOIIero oOpa3oBaHUs TOJOXKEH s HICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEH Kypce SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (M3UKHU, BKIIOYAET KaK BOIPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeArnoyaraeT HCMOJb30BaHHE TI'yMaHUTAapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Hoes npuxnaouoii nanpasnennocmu. Kypc Qu3umku mnpezmnosnaraeT 3HAKOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJEHHUS OJJEMEHTOB  COJAEpIKaHMS,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs SIBIISIFOTCS
¢usnueckue Teopuu (GOopMHpPOBAHUE MPEACTABICHUH O CTPYKTypEe MOCTPOEHHs (HhU3NYEeCcKOH
TEOpUH, PoNH (PyHAAMEHTAJIbHBIX 3aKOHOB M NPHUHIUIIOB B COBPEMEHHBIX INPEACTABICHUSAX O



IpUpOJie, TPAHUIAX MPUMEHUMOCTH TEOPH, JUISl ONMMCAaHHUS €CTECTBEHHO-HAYUHBIX SBICHUN W
MIPOIIECCOB).

CHCTeMHO-JICITETbHOCTHBIN MOJIX0A B Kypce (U3MKH peaNu3yercs NPexXJe BCEro 3a Cuér
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOphIE B mMporpamMme 1o (Gu3uke oOBEAUHEHBI B OOIIMHA CITHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAleHHus Kabuneta ¢usuku. [lpu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME ylensieTcsl PELIEHHUI0 PacuéTHBIX M KaueCTBEHHBIX 3adad. Ilpu stom i
pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/Jayd C SIBHO 3a/laHHOM (M3MUYECKON MOJENbIo,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu ®PI'OC COO k marepHalbHO-TEXHUYECKOMY 00ECIeUeHUI0
yaeOHOro nporecca 0a30BbIi YPOBEHB Kypca (DU3UKK HA YPOBHE CPEIAHETO 00IIero oopazoBaHus
JIOJKEH M3y4yaThCsl B YCIOBHSIX MPEAMETHOTO KaOuHeTa (U3UKU WM B YCJIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO LWKIa. B kabuHere ¢Gu3nku
JIOJKHO OBITHh HeoOxomumoe j1abopaTopHOoe O0OpYAOBaHME 7Sl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMe 10  (PHU3MKE YUYEHHMUYECKHMX NPAKTUYECKHX paboT ¥ JeMOHCTPAIMOHHOE
o0opyoBaHue.

JlemoHcTpanoHHOE 000pyI0BaHKe (OPMUPYETCSI B COOTBETCTBUU € MPUHIIMIIOM MUHUMAaIbHON
JIOCTaTOYHOCTH M OOECIEeYMBaeT IIOCTAHOBKY IEpPEUYHCICHHBIX B MporpaMme Mo Qusuke
KJIIOYEBBIX JEMOHCTpallMid s  HUCCIEAOBAHMUS H3Y4YaeMbIX SBJIEHUH M  IPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe 00opyaOBaHUE ISl YUEHHYECKHX NPAKTHUECKUX padoT (opMupyercs B BUJE
TEMaTUYeCKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:

. (¢bopMUpOBaHME MHTEpecCa M CTPEMJICHHsS OOy4aroUuMXcs K HayyHOMY HW3YYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

. pa3BUTHE TPEICTaBICHUM O HAYYHOM MeToJe TOo3HaHus U  (popmMHupoBaHHE
HCCIIEIOBATENILCKOrO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

. (hopMHpOBaHME HAYYHOI'O MHPOBO33PEHHUS KaK pe3yJibTaTa M3Y4YEHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

. (dbopMupoBaHUE YMEHHUI OOBSACHATH SBJICHHS C MCIOJb30BaHHEM (DU3MUECKUX 3HAHUU U
HAay4YHBIX JI0KA3aTENbCTB;

. (dbopMupoBaHHe MPEACTaBICHUN O ponu (UMK 7S Pa3BUTHsSL JIPYTHX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTH.
JlocTrkeHue 3TUX Lienel 00ecrieunBaeTCsl peleHHEeM CIEAYIOIINX 3a/1a4 B MPOLIECCe U3YUEHUs
Kypca (U3MKH Ha yPOBHE CPEIHEro 00Iero oopa3oBaHms:



. npUOoOpeTeHNe CUCTEMBbI 3HAaHUM 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHUAX, BKIIOYAass MEXAHUKY, MOJICKYSIPHYIO (H3HKY, HIEKTPOIUHAMHUKY, KBAHTOBYIO (DHU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

o dopMupoBaHHE YMEHHUII TNPHUMEHSTH TEOPETUYECKUE 3HAHUS Uil  OOBSCHEHUS
¢u3nyecKux SBICHUN B MPUPOAE M VI MPHHATHUS MPAKTUYECKUX DPEIICHUH B IOBCEJHEBHOU
KHU3HH,

o OCBOEHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (DPU3NUECKON MOJIEIBIO,
3a7a4, TOAPa3yMEBAIONINX CaMOCTOSATEIbHOE CO3JaHHE (HU3MYECKOH MOJesu, aaeKBaTHON
YCITIOBHSIM 33J1a4U;

® IIOHMMAaHUuC (I)I/ISI/I‘ICCKI/IX OCHOB W IIPUHIUIIOB HeﬁCTBHH TCXHUYCCKUX YCTpOfICTB u
TEXHOJIOTHYCCKHUX IMPOUECCOB, UX BJIUAHNA Ha OKPYKAIOMIYIO CPEAY,
L4 OBJIAACHUC MCTOAAMU CaAMOCTOATCIBHOI'O0 IUIAHUPOBAHHUA U IIPOBCACHUA (I)I/ISI/I‘ICCKI/IX

OKCIEPUMEHTOB, aHAJM3a W WHTEpIpeTaluu WHPOPMALUU, ONpEeAeTCHUs JIOCTOBEPHOCTU
HOJIy4EHHOT'0 pe3yJsbTara;

. CO3JJaHUE YCJIIOBMM Ul Pa3BUTUS YMEHHUM IIPOCKTHO-MCCIIENOBATEIBCKOM, TBOPYECKOM
NEeSITETTHHOCTH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHB) Ha YPOBHE CpPEIHEr0 0011ero 00pa3oBaHUsl OTBOJUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 yvacoB (2 ydaca B
HEJIEIIO).

[Ipennaraemplii B mporpamme no (pu3uKe nepeueHb J1a0OpaTOPHBIX U IMPaKTUYECKUX padoT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€l1aeT BbIOOp INpPOBEAEHUs J1a00OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o mnpupozae. Hayunble MeToAbl MO3HAHUS OKpyXKaromero wmmupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue Gu3MUECKUX SABJICHUN U nporieccoB. Hayunbie runore3sl. @u3nyeckue 3aKOHbBI
U Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Pors m Mecto ¢usuku B (GOpMHUpPOBAHWM COBPEMEHHOW HAydYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.

Jlemoncmpayuu

AHaorosbie ¥ IU(PPOBBIC U3MEPUTEIILHBIE MPUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBukeHue. OTHOCUTENBHOCTh MEXaHMYECKOro ABMKeHud. Cucrema oOTCUETa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssl CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpEHUE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHne nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOe JBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.
CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NMaIeHuUs.

KpuBonuneriHoe nBuxeHue. J[BUKeHHEe MaTepUAIbHOM TOUKH 110 OKPYXKHOCTH C TOCTOSTHHOM T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepuoa u yactota oOpaieHus.
L{eHTpOCTpEMHUTENILHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUJIOMETpP, ABUKEHUE CHAPAJIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mogenb cucTeMsl OTCUETA, WIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[TpeoOpa3oBanue IBUKEHUI C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBuxkeHus Tena, OpomEeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepeHne yckopeHus cBOOOAHOIO MaJeHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yyenne HepaBHOMEPHOI'O IBMIKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.
HccenenoBanue COOTHOLICHUST MEXKAY NyTSIMH, NPONMJACHHBIMH TEJIOM 3a IOCIEAO0BATENIbHbBIC
paBHBIE IIPOMEXKYTKH BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOW CKOPOCTBIO,
paBHOH HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun ortHocutenbHOCcTH [amwitesd. Ilepseiii 3akoH HproToHa. MHepuuaibHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwii. Bropoi 3akoH HeroToHA 1151 MatepruanibHOU
Touku. Tperunii 3akoH HploTOHA /U1s1 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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



Tpenune. Bunbl Tpenus (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbXKEHUs U cwiia TpeHus nokos. Koappuuuent tpenus. Cuna conpoTUBIEHUS MPU
JBUKCHHUHU TeJla B )KUJAKOCTH WJIN rase.

[TocTynaTenpHOE M BpalllaTesIbHOE ABMKEHHE a0COIFOTHO TBEPIOTO Tela.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauleHus. [lmeuo cuibl. YcinoBus paBHOBECHSI TBEPAOTO
Tena.

TexHuueckue ycTpoiicTBa M IPAKTUUECKOE IPUMEHEHHME: MNOAUIMIIHMKH, JABM)KEHUE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJCHUU.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tenla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTrOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM 00paslie,
0T ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIAa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepUaJbHBIX TodeK. VMIynbc cuibl U
W3MEHEHNE UMITYJbCa Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckas sHeprust MaTepuajibHOW TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.
[TorenunanbHass sHeprus. l[loTeHnManbHas >HEpPrus ynpyro AePOPMUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble UM HeMOTEHIHMalbHblE CHIbL. CBs3p pabOThl HEMOTEHIMAIBHBIX CHJ C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJAOMET, KOMEp, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIIMAIBHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW PHEPruu Tejla Ha NMpumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Paspnen 3. MoaekyasipHast pu3uka ¥ TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE TTOJIOKEHHUS MOJ'IeKyJ'IHpHO-KI/IHeTI/I'-IeCKOI\/'I TEOpHUHU MW HX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, JKHAKOCTEH W TBEPABIX Tel M OOBICHEHHE CBOICTB
BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrosinHast ABorazpo.



Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogaens wuneanpHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETHUYECKOM TEOPUH
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEpPruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduyeckoe mpeacTaBieHe U30MPOILECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.
Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BellecTBa, (hoTorpaduu MOJIEKys OpraHMuecKux
COCIMHEHU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIEHUS ra3a Ha CTEHKH COCYaA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ira3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchbl Bo3Jyxa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3peXEeHHOIo rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckas cuctemMa. BHyTpeHHsS SHEprus TEpMOAMHAMUYECKON CUCTEMBI M CLIOCOObI
e€¢ wusmenenus. KommdecTBo TemnoTel W pabora. BHYTpeHHSAs »Heprusi OJAHOATOMHOTO
UJeaNbHOro raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLUS, U3ydeHHE. Y AelbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Torsitme 00 ammabatHOM mporiecce. [lepBrlii 3ak0H TepMoaMHAMHKH. [IprMeHEeHHE TmepBOTO
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckas nunTepnpeTaus paboTsl ras3a.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TernoBeie MamuHbl. [IpUHIUOB AeWCTBUSA TeMJIOBBIX MamuH. [IpeoOpasoBanust >HEepruu B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeictBus terioBoil Mamuubl. [ukn Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOrHYecKre IpOoOIeMbl TEIIOHEPTeTHKH.
TexHuuyeckue ycTpoilcTBa M NMPaKTUYECKOE MPUMEHEHHE: JABUTaTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEprHM Teja MpPU COBEPIIEHUH PAaOOThI: BBUIET MPOOKH U3 OYTBHIIKU
MOJl JEWCTBUEM CKaTOrO BO3JlyXa, HarpeBaHue 3(pupa B JATYHHOU TpyOKke MyTEM TpeHHs
(BHI€OIEMOHCTpALIHSA).

N3menenne BHyTpeHHEH SHEpruu (TEMIEpaTyphl) Tea MpHu TeIyIonepeaade.

OnbIT 0 auabaTHOMY PACHIMPEHHIO BO3TyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHET O CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u koHAeHcarus. Mcmapenue u kxurneHue. AOCOTIOTHAS W OTHOCHUTEIbHAsS
BJIQKHOCTh BO3/yXa. HackllieHHbIH map. YaenbHas TeIuioTa mapooOpazoBaHHs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONHS CBOMCTB KPHCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHblE MaTepuasbl. [lnaBneHume m kpucramumsanus. Y IeiapHas
TerioTa riasjieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OaslaHca.



TexHUYECKHE YCTPOWCTBA U TPAKTHYECKOE TPUMEHEHHUE: THUTPOMETP U TCUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHUU TMIOJIyY€HUS COBPEMEHHBIX MaTepuaigoB, B TOM  4HCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

CriocoObl U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBlICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexmpocmamuka

DneKkTpu3anus Tel. DJNeKTpUUeckui 3apsan. JlBa Buaa siekTpuueckux 3apsiioB. [IpoBoaHuku,
JUAJIEKTPUKH U MOJIYIPOBOJHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.
B3aumopneiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 3MEKTPUUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsix€HHoCTh 3nekTpruyeckoro noss. [IpuHuun cyneprno3uiumn 3JeKTPUYECKUX MOJIEH.
Jlunuu HanpsKEHHOCTH AJIEKTPUUECKOTO TOJISL.

Pabora cun snexrpocratudeckoro nois. [lorennuan. Pasnocts nmorennuanos. [IpoBoguuku u
JUAJICKTPUKU B DJIEKTPOCTATHUECKOM I10J1€. J{udeKkTpudecKkas npoHUIIaeMOCTb.
OnekTpoéMkocTb. KoHaeHcaTtop. OEKTpOEMKOCTh IUIOCKOIO  KOHJEHCATOpa. HEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3SJIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

Y CcTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOocTaTUYECKas 3allMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAM IJIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAaHUS 3JIEKTpHueckoro Toka. Mcrounuku toka. Cuia
ToKa. [locTOsTHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEru.

DJIEKTPUYECKOE CONMPOTUBIICHHUE. YIEIbHOE CONMpPOTHUBIEHUE BemnlecTBa. IlocinemoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE POBOAHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOIHOCTB AIEKTPUIECKOTO TOKA.
DNEeKTPOABMKYIAas CUjla U BHYTPEHHEE COMPOTUBIEHUWE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 2JIeKTprUeckoil menu. KopoTkoe 3aMbIkaHme.

DJNIEKTPOHHAsA MPOBOAUMOCTb TBEPJBIX METAJJIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DNIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! MPOBOJUMOCTH HOJTYIPOBOIHUKOB. CBOWCTBA P—
n-nepexona. [losynpoBoAHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKU TOK B pacTBOpax WU paciulaBax d3JEKTPOJIUTOB. JIEKTPOJIIUTUYECKAs
JUccolManus. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3ax. CaMOCTOATENbHBI M HECAMOCTOSTENbHBIN pa3psan. MoiHus.
[1na3zma.

TexHuueckue YCTpOHCTBA M IPAKTHUECKOE INPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTar,
UCTOYHUKHU TOKa, DJIEKTPOHArpeBaTelIbHbIE IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKYyMHBIH  JIMOJ, TEPMHCTOPHI U  (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIHN 1IN0/, FaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTb  COIIPOTUBJICHMS LMIMHAPUYECKMX IPOBOAHUKOB OT JUIMHBI, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COEJUHEHUE POBOIHUKOB.

[Ipsmoe wu3MepeHue 5>IeKTpoABWXKYyIIeH cuibl. KopoTkoe 3amblkaHue TralbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mMepeHue 31eKTpoIBIKYILEH CUIIbl HCTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTHUBIICHMSL.
Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

W3yuenue kypca ¢usuku Oa3zoBoro ypoBHA B 10 Kjacce OCyIIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUSA: SBICHHUE,
Hay4HbIH (pakT, TunoTe3a, puznueckas BEIUYNHA, 3aKOH, TEOpHUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHMH, JnHelHas QyHKuus, napaboia, runepOona, ux
rpaduKd U CBOWCTBA, TPUTOHOMETpPUUYECKHE (DYHKIUMH: CHHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U MX MPOEKIMU Ha OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe JBUKEHHUE B )KMBOW NMpUpoJe, TUPPy3Hsi, 0CMOC, TEII00OMEH JKHUBbBIX
OpPraHu3MOB (BH[bI TEIUIONEPEau, TEMJIOBOE PAaBHOBECUE), IIEKTPHUECKUE SBICHUS B KHBON
pUpoJIE.

Xumus: JUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBAa METAJJIOB, 2JIEKTPOJIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHHE ABIKEHHM C MCIIONB30BAaHHMEM MEXaHU3MOB, Y4YET TpPEHHUS B
TEXHHMKE, TOJIIUITHUKH, HCIIOJIb30BAaHME 3aKOHA COXPAaHEHHUs HMITyJbca B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHUTHL. B3auMOAENCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe mosue. Bekrop
MarHUTHOM WHAYKIUU. [IpUHIMO Cyneprno3uuuy MarHUTHBIX ToJed. JIMHMKM MarHuTHOU
uHayknuu. KapTtuna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie IpOBOJIHUKA C TOKOM. KapTuHa TMHHUI MHIYKIIMM MAarHUTHOTO MOJIs IJIMHHOTO
OpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA, KAaTYIIKH C TOKOM. OTBIT
Opcrena. BzaumopaencTBue NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib U HalpaBJICHHE.

Cuna JlopeHua, e€ MOIyJib M HampaBlieHHE. J[BHKEHUE 3apsiKEHHOW YacTHUIbl B OJIHOPOAHOM
MarHuTHOM noje. Padora cuibl JlopeHna.

SIlBiieHME  DJNEKTPOMAarHUTHOW  MHAYKIUU. [loTOK  BEeKkTOpa  MarHMTHOM  WMHIYKIIMH.
DIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHou unaykuuu dapayes.

BuxpeBoe nsnekTpuueckoe mojie. ONEKTPOABMXKYIIAs CUJla MHAYKUMA B IMPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUMHIYKIIMH. DJICKTPOABMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYHIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpoWCTBA W NPAKTHUYECKOE  NPUMEHEHUE: IMOCTOSHHBIE  MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.
Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MarHUTHOTO TOJIS.

B3aumogeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre HIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA.
SIBneHre caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3yueHne MarHuTHOTO TOJIsI KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHbsle KO1€0AHU

Konebarenbnas cucrema. CBOOOAHBIE MeXaHHUECKHUe Konebanus. ['apMoHnYeckue KojaeOaHus.
[Tepuon, wacrora, amrmutyna u ¢dasza koneOanuid. [IpykxuHHBIA MasTHUK. MaTemMaTHYeCKU
MasiTHUK. YpaBHEHUE FrapMOHHUECKUX Konebanuil. [IpeBpaienue sHEpruu Mpu rapMOHHYECKUX
KOJICOAHMSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KONEOAHHUS B  HJCATHHOM
KOJeOaTeIbHOM KOHTYpe. AHaJOTus MEXIy MEXaHWYEeCKHMH H  JJICKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBinenne o 3aTyxarommx KojeOaHUAX. BbIHYyXIEeHHbIE MeXaHHYeCKHe KoJeOaHus.
Pe3onanc. BeiHy)1€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.



ITlepemenHbiii TOK. CHHycOMZalIbHBIH NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpanchopmarop. IlpomsBoacTBo, mepemadya u  TOTPEOJICHHE DIIEKTPUYECKOW DHEPTHU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa HCHONIb30BaHUSA
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: 3JEKTPUUECKUN 3BOHOK, T'€HEepaTop
MEPEMEHHOTO TOKA, JIMHUM 3JIEKTpOIepe iay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJieOATEIbHOM CHUCTEMBI (MPYKUHHBIM HIJIM MaTeMaTH4YeCKU
MasITHHK).

HaGmronenue 3aryxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusnorpaMmmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS OT BPEMEHH ) JUTSl SJIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mpu mocnenoBaTENIbHOM COEIUHEHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TUHUAN 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

WccnenoBanue 3aBUCUMOCTH TIEPHOJA MaJIbIX KOJEOaHWN rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

WccnenoBanue mepeMEeHHOro0 TOKa B IEMU M3 MOCIEI0BATEIHLHO COCAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHuyeckue BOJIHBI, ycloBuUsl pactpoctpanenus. Ilepuon. CKopocTh pacmpocTpaHeHUs u
JUiMHa BOJIHBL. [lomepedHble © TPOJOJbHBIC BOJHBL WHTepdepeHius U audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3JIyYEHUsS DIIEKTPOMAarHUTHBIX BOJIH. BzanmHas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moisipusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ikana MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 271eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4yeckne yCTpPOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAasl JIMATHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PajAUuONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJI0JIBbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue otpaxeHUs U IPEIOMIICHUST MEXaHUIECKUX BOJTH.

Hab6mronenue natepdepeHnu u AUPpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3u rPOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTON KOJICOaHHIA.
HccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHUE, TMOJSIPU3AIs,
nudpakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeliHOe pacpoCTpaHEHHE CBETa B OJHOPOJHOM cpene. JIyu
cBeTa. TouyeuHbIli HCTOYHHK CBETA.



OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHU B IIIOCKOM 3epKalie.
[Ipenomnenne cBera. 3aKOHBI MPETOMJICHHUS CBETa. AOCOJIOTHBIM TOKa3aTeNlb MPETOMIICHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHErO OTPAYKEHHUS.
Hucniepcus cera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaronie JUH3bl. ToHkas nuH3a. QOKYCHOE PACCTOSIHUE M ONTHYeCKas
cuia ToHkoW JmH3BL [locTpoeHue n3o00paskeHU B COOMPAIONIUMX U PACCEHBAIOMIMX JIMH3aX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. MHTEpdepenius cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUS HAOIIOICHHUS
MaKCHMyMOB 1 MUHUMYMOB B HUHT€P(HEPEHLIUOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. [Judpakuuonnas pemérka. YcinoBue HAOMIOACHHS TJIABHBIX MaKCUMYMOB
IIPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYECKHME yCTPOWCTBA W MPAKTUYECKOE NPHMEHEHHE: OYKH, Jymna, ¢oToamnmnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOE paclpocTpaHEeHNe, OTPaKEeHUE U MpesioMiieHne cBeTa. OnTuyeckue nprudopsl.
[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3aX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TonyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne nokazaress IpeioMIEHHUS CTEKJIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH

I'panuubl TPUMEHMMOCTH KJIACCHYECKOW MexaHuku. [locTymarel cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyme, IIPUHLHII
OTHOCHUTEJIBLHOCTH ODHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYIILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. @opmyna Ilmanka cBsizu sHepruu (HOTOHA € €ro YACTOTON. DHEPTUs U UMIYIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodddexra. OnbiTel A. I'. CromeroBa. 3akoHbl (oTOdPPeKTa.
VpaBuenne DitHmTeitHa 1751 hoTodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUuYecKkMe yCTPOWCTBA H TPAKTHUECKOE NpHUMEHeHue: (oTodnemMent, (OoTomaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu

®doTor(hdeKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccestauro o -dactull. [Imanerapuas Mozensb
atoma. [loctynarel bopa. M3nyuenue u noriomenue GOTOHOB IPU MEPEXOJE aToMa C OJHOI0
YPOBHS 3HEPruM Ha Apyroil. Buasl ciekTpoB. CHekTp ypoBHEH 3HEPIHMH aTOMa BOAOPO/A.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoicTBa U MPakTUYECKOE MPUMEHEHHE: CIIEKTPAIbHbIN aHAIU3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaOGnroneHnue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOECHMs sAnpa. OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdhopaa mo omnpeneneHnio cocraBa pagnoakTHBHOTO n3nydenus. CBoiicTBa anbda-,
6era-, raMMa-u3i1ydeHus. BiausHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens snpa [eiizenOGepra—lBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacnaa. ONEKTPOHHBII M NO3UTPOHHBIM Oera-pacnan. ['amma-uznydeHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DOHeprus cBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepuslii peakrop. TepmosinepHsiit cunte3. [Ipodaembl U MEPCIEKTUBHI SIAEPHON SHEPIETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU YHEPTETUKH.

OnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@yHIaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHnueckue yCTpONCTBA M TIPAKTHYECKOE IPUMEHEHHME: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3BUTHs acTpoHOMUH. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nHoro HebGa. Co3Be3aus, ipKkue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHKCHHE.

ConHeuHas cucTeMa.

Counnie. ConiHeuyHast akTUBHOCTh. McTtounuk sHeprum ConHua v 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpaMMa «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3AbI TJIABHOU
MOCJIEIOBATEIPHOCTH.  3aBHCHUMOCTh  «Macca — CBETHMOCTBY» IS  3BE3]  IJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOKICHUH 1 dBoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.



Mnineunsiii [lyts — Hama I'anaktuka. [lonoxxenue u nBuxenue ConHua B [Mamaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60ma. Pa3oeranue ranaktuk. Teopus bonbmioro
B3pbIBA. PEMKTOBOE M3IIydyeHHe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN st
OTIpeNieNIeHUs] TIOJOKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojaymapus u ipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maronee NOBTOpPeHNE

Ponb u3Wku u acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOM, CONMATBLHOM M ATUYECKOU
cdepax AesTeNbHOCTH YeI0BeKa, POJIb U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHON HAyYHOM
KapTUHE MHpPa, POJib (U3UYECKOH TeopuH B (POPMHUPOBAHUM MPEICTABICHHH O (DU3NUECKOM
KapTUHE MHpa, MeCTO (HU3UUECKON KapTHUHBI MUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

W3yuenue kypca ¢usuku Oa3zoBoro ypoBHA B 11 Kkjacce ocymiecTBiaseTcss ¢ y4€ToOM
COJIEp)KATENbHBIX MEXIIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBI3aHHbIE C U3YUYEHHEM METOJIOB HAyYHOI'O MO3HAHUS: SBIICHUE,
HAYYHBIH (akT, runore3a, Gu3nveckas BEIMUMHA, 3aKOH, TEOPHsI, HAOIIIOCHHE, SKCIICPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBbl YpPaBHEHWH, TPUTOHOMETPUYECKHE (QYHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0I00MS TPEYTOJIbHUKOB, OTpe/IesIeHUe TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.
buonocus: snextpuyeckue SBJICHHS B JKMBOW MpUPOJE, KojieOaTelbHbIE IBUKEHHSI B >KMBOMU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU MIPUPOAE, AEUCTBUE PAIUALIMU HA KUBBIE OPraHU3MBI.
Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3MBbI
00pa30BaHUs KPUCTAUIMYECKON PEIIETKHU, CIIEKTPATIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TONMIOCa 3€MIIM, 3alie)KM MAarHUTHBIX pPYA, (POTOChEMKA 3E€MHOM
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texunonozus: IJWHUAW DIIEKTPOIIEpEeNay, TIEHEpaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebnoro npeamera «@usnka» Ha ypoBHE cpeaHero odiero oopazoBanus (0a30BbIi
YPOBEHB) TOJDKHO OOECIIEYHTh JOCTHKCHUE CICIYIOIINX JUYHOCTHBIX, METAlPEeIMETHBIX WU
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JImaHOCTHBIE pE3YyIbTaThl OCBOCHHSA YydeOHoro mpeamera «@Pu3MKa» AOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUMCKOro  00IlecTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHLHOM JIEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUU O0YYaIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;

NPUHATHE TPATUIMOHHBIX OOIICUETIOBEYECKUX T'yMAHUCTHYECKUX U  JIEMOKPATUUYECKHUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECax TpakJaHCKOTO O0OIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COIUATBLHBIMU UMHCTUTYTaMU B COOTBETCTBHUH C X QYHKIUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, TIATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCUMCKHX yUYEHBIX B
obsactu UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B EATEIHLHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, HPHUCYIIErO
¢buznueckoil Hayke;

5) TpynoBoOro BocnuTaHus:

WHTEpEC K Pa3IuvHbIM cdepam MpoPecCHOHAIBHON NESITEIbHOCTH, B TOM YHCII€ CBS3aHHBIM C
bu3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiedt mpodeccuu u
peaTn30BhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U caMOOOpa3oBaHHIO B oOjactu (u3uKKM Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(hOPpMUPOBAHHOCTh ~ JKOJIOTMUYECKOW  KYJIBTYpPbl, OCO3HAaHHWE TJ00aJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JEHWCTBUU B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS LieJel
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacCHIMpEeHHE OMBITA JEATEIHHOCTH JKOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE WMEIOIIHUXCS
3HaHW TI0 PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOH AESITeNhbHOCTH, TOTOBHOCTH B TIpOIlecce HM3y4YeHUs (HU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEOBATEIBCKYIO JESITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3oBble JJornveckue aJeCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M  aKTyaJu3UpOBaTh MpoOJIeMy, paccMaTpuBaTth €€
BCECTOPOHHE;

ONpeACIATh LENU IeITeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;
pa3zpabaThiBaTh IUIaH PEUICHUS MPOOJeMbl C YYETOM aHaIM3a MMEIOIIUXCS MaTepHAbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHCKH TIOCTIEACTBUMN JAEATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBIIONHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble nccienoBaTebCKHe AelCTBHS.

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MEeTOIaMU (PU3MUYECKOIN HAYKU;
BJIQJICTh HAaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U IPOSKTHOM JIEATEIIFHOCTH B 00IacTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWMCKY METOAOB pELICHUS 3aaady
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOO0B MMO3HAHUS;

BJIAJETh BUJAMHU JCSATEIBHOCTH [0 MOJYYEHUID HOBOTO 3HAHMS, €ro HHTEpPIpEeTaluu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4YEOHBIX CHUTYallUsX, B TOM 4YHUCIE MPHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UPOBATh 3a/1a4y, BBIJIBUTATh THUIOTE3Y €&
pElIeHus, HaXOIUTh apryMEHTHI JJI I0Ka3aTeNbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh apaMeTpbl
Y KpUTEPHUU PEIICHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTENbHOI NEATEIBHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (U3HKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTh MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BJIaJIETh HaBBIKaMU TMOJIy4YeHUs HHpopManu GU3NIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX
THTIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOWCK, aHaW3, CUCTEMATH3aIlMI0 W HWHTEPIIPETAITUIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (OPM MPEACTABICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OPMAITUH;

WCIIONIb30BaTh CPENICTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 33/1a4 C COOJI0JICHHEM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30MTaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKaHUs B PA3IMYHBIX (popMaTax ¢ yuéTOM HazHAUCHUS
UHpOpPMALIMUM W 1EJIeBOW ayqUTOpUH, BBIOMpas ONTUMAIBHYIO (OpMy MpencTaBieHUs U
BU3YaIM3al1H.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOM JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEIICTB;
MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW ¥ UHAMBHIyaTbHON pabOTHI;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JAEHCTBUM ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATh IEHCTBUSA 110
€€ JOCTWKCHMIO: COCTaBIAATh IUIAH JEWCTBUM, paclpenesisaTs pojid € Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATb Ka4YC€CTBO CBOCIO BKJIaAa M KaXA0ro y4aCTHUKa KOMaH/bI B 06H_II/II71 pe3yiabTaT 1o
pa3paboTaHHBIM KpUTEPUSIM;

npeajaratb HOBBIC IIPOCKTbI, OHOCHHUBATL HACHU C TIIO3MIHMU HOBHU3HBI, OPWUIHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHWICCTBJIATL MHO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHHWEC B PA3JIMYHBIX CHUTYyallMAX, IIPOABJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE /1€ CTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIbHYIO JAESITENbHOCTh B oO0nactu (U3HKH U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pEUICHUsT pacyE€THBIX W KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pEILIeHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAULIMU B 00MacTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTHBHI B JI€ATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMM I1O3HABATEIBHON pe(IeKCMU KaK OCO3HAHHUSI COBEPIINAEMBIX JCUCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

MCIIOJIH30BaTh MPUEMBI pedIICKCHH JIJIsl OIIEHKHU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATCILHOCTH;

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B mporecce moCTHXEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI MO (DHU3UKE s
YPOBHSI CpeAHero oOIIero o0pa3oBaHUs y OOYUYAIOIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM
WHTEJUICKT, MPE/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOINIETO CIIOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAINPAaBJICHUS PAa3BUTHSI COOCTBEHHOM YMOIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBE/IEHHUE, CIOCOOHOCTh aaNTHPOBATHCA K SMONMOHAIBHBIM U3MEHEHHUSM U IPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JIOCTIDKCHHIO LIENU M YCIIEeXY, ONTHMU3M,
MHHUIMATHBHOCTH, YMEHHUE JEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMAaTh OSMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIINX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHHS C JAPYTUMH
JFOAbMU, 3200TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K xonnmy oOyuenuss B 10 kJacce mpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEPaX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAYUIHOM
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHMKM W TEXHOJOTMH, B IIPAKTHYECKOHN
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI MPUMEHEHHs] M3YYEHHBIX (U3UYECKUX MOJEJel: MaTepualbHas TOYKa,
UHepIaibHas CUCTeMa OTCUETa, aOCONIOTHO TBEPIIOE TENO, UACATBHBIN I'a3, MOJIEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIN AJIEKTPUUECKHM 3apsi PH PELICHUH (PU3HMUECKUX
3aj1a4;

pacrio3HaBaTh (pu3nuecKue sIBIEHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEILECTBA U 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHe Tel, [JBH)KEHHE IIO
OKPY)KHOCTH, MHEPIHS, B3aUMOJEHCTBHE Tes, AU(Qy3us, OPOYHOBCKOE JBIKEHHE, CTPOCHUE
AKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMA Tell IPU HArpeBaHUM (OXJIAXIEHUH), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHACHCAlUs, IUIaBJIEHUE, KPUCTAJIM3alus, KUIIEHUE, BIJIAXXHOCThb
BO3/lyXa, [TOBBIIICHUE JABJICHUs Ia3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIEccax, dJIEKTPU3ALMS Tell, B3aUMOJICHCTBUE 3apsI/IOB;
OIUCBHIBATh MEXAHMUYECKOE ABIKEHHE, UCIONb3Yys (U3NUYECKHUE BEIMYMHBL: KOOpAMHATA, MYTh,
nepeMenieHre, CKopocTb, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tela, KHHETUYeCcKasi SHeprus,
NOTEHIMaJIbHAs HEPrusi, MeXaHuueckas padoTa, MEXaHWYecKas MOIIHOCTb; NPH ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIbI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIWYMHY C JIPYTHMHU
BEJIMYHUHAMU;

OTKCBIBATh M3YyUEHHBIE TEIIJIOBbIE CBOIMCTBA TEJl U TEIUIOBBIE SIBICHUS, UCIONB3YS (PU3NUYECKHE
BEJIMYMHBI: JIaBJIeHHWE Trasa, TeMIepaTypa, CpeaHsAs KHHETHYecKash SHEpPIrus XaoTHUYECKOTo
JBUKEHHMSI MOJIEKYJ, CpPEJHEKBaApaTH4yHas CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTpPEHHSSl dHeprus, padboTa rasa, KodQQUIUEHT MOJE3HOTO NEHCTBUS TEIIOBOTO JBUTATENs;
OpU OINUCAHUU TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTrUMH BEIMYHUHAM,

ONKCHIBaTh H3YYEHHbIE DJJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3HOCTh IOTEHIHAIOB; MPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O0O0O03HAUeHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAMU;
aHATM3UpPOBaTh (U3UUECKUE TPOIECChl U SBICHHS, HCHOIb3yd (U3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIpaBUsl MHEPLUATIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS



BEILIECTBA, Ta30Bbl€ 3aKOHbI, CBSI3b CpPEOHEH KUHETHYECKOM SHEPrHUU TEIUIOBOI'O JBUXKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;
OOBSCHSATH, OCHOBHBIC MPUHIUIBI JCUCTBHUS MAIIUH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30M1aCHOTO UCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

BBITIOJHATh OKCIEPUMEHTHI 10 HCCICIOBAaHUIO (DU3UYECKHX SBICHUH U TPOILECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3TOM  (QOpMYIHUpPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UYECKUX BEIHYMH, TIPU dTOM BBEIOMpATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMsI U HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTPEHIHOCTEM
U3MEPEHHU;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (U3NYECKUMHU BEJIIMYMHAMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHPOBATH PE3YyJIbTATHl IMOJIYYECHHOU
3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKOB, JeiaTb BHIBOJABI IO
pe3ysibTaTtaM MCCIeA0BaHMUS;

coOnrofaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTro
AKCIEPUMEHTA, Y4E€OHO-HCCIIE0BATENbCKON U IMPOEKTHOM JEATEIbHOCTH C HUCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHHUS;

pemarb pacuéTHbIE 3a/laydl C SIBHO 3a/IaHHOM (PM3MYECKOM MOJEINbI0, UCHOJB3YS (PU3HUECKUe
3aKOHBI W TPHUHIMIBI, HA OCHOBE aHallM3a YCJIOBHSI 3aJaud BBIOMPATh (U3UYECKYIO MOJEIb,
BBIJICTISITE (PU3WYCCKUE BEIWYWHBI M (POPMYIIBI, HEOOXOMUMBIC /Il €€ PEIICHUs, TPOBOJHUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAYeHUS (DU3NUECKON BEIMYUHBL,

pemiaTh Ka4yeCTBEHHBIC 3a7auyM: BBICTpAaUBaTh JIOTUYECKH HEMPOTUBOPEUYHBYIO IIETIOYKY
paccyXIeHUl ¢ ONOpOi Ha 3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;
WCIIOJIb30BATh NP PEIICHUN YICOHBIX 3a7a4 COBPEMECHHbBIC HH(DOPMAIIMOHHBIC TEXHOJIOTHUH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEACTABICHUS YIeOHOM 1 HAYYHO-TIOMYISPHON
uHpopMaIMK, TMONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIM3UPOBATh
NoJy4yaeMyro HHPOPMAIHIO;

MPUBOAUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KMU3HM JJIsi 0OecreueHus
0€30MacHOCTH TpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, AJISI COXPAHEHUS
3/10pOBbs U COONIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKpPYKaloIlel Cpee;

paboTaTh B TPYIIE C BBINOJHEHWEM pPA3IMYHBIX COLMATIBHBIX POJCH, MIAHHUPOBATh PadOTy
TpyNIbl, palMOHAIbHO pacHpenessTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TIPYIIIbI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE TOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (DOPMHUPOBAHUH COBPEMEHHON HAyIHOU
KapTUHBl MHpPA, B PAa3BUTUM COBPEMEHHON TEXHUKH W TEXHOJIOTWHA, B TPAKTUYECKOU
JESTENILHOCTH JIFOJIEH, IeTTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJCIICH: TOYCHUHBIN AICKTPUICCKUN
3apsi, Jy4 CBETa, TOUEYHBIM HCTOYHUK CBETA, siIEpHAas MOJENb aTOMa, HYKJIOHHAas MOJEIb
aTOMHOTO Si/Ipa NP PelIeHnN (PU3NIECKUX 3a]1a4;

pacmo3HaBaTh (pU3UYECKHe SBICHUS (TIPOIECCh]) M OOBACHITH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIWSA, ACHCTBHE MAarHUTHOTO TIIOJS HAa MPOBOJHMK C TOKOM U JBWXKYIIUHCS 3apsij,



3IIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMOJNSIpU3aLUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, €CTECTBEHHAsl U HICKYCCTBEHHAs PaIHOaKTUBHOCTD;

ONHKCBHIBATh HW3YYCHHBIC CBOMCTBAa BeLIeCTBA (PIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKHE,
ANEKTPUUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIHANIOB, JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJeH, Mepuoj M YacTtoTa KojeOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYECHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UMUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;
OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOIb3YSd (PU3NYECKHE BEIUYHHBI:
CKOPOCTH 2JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTa CBETAa, JHEPTHs U UMITYJIbC (POTOHA,
NepuoJl MOJypacnaaa, YHEPTUsl CBA3M aTOMHBIX SI€p, NMPH ONMCAHWU TPABHIIBHO TPAKTOBATh
(bu3MYeCKUl CMBICI HCHOJb3YEMbIX BEIMYMH, HMX OO0O3HAUEHUS U EJUHHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEJIWMYHMHAMH, BEIYUCIISATH
3HaYeHNe (PU3NUECKON BEITHMUNHBI,

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M  SIBICHHS, HWCHOIB3yd (HU3MUECKUEe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATEIBHOTO U  MapalljIeIbHOTO  COETUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIAYKLUMH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOTO 4YHCJa, MOCTynarel bopa, 3akOH paanoakTHBHOTO paclajaa, MpU 3TOM Pa3IndaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
o0jacTh) IPUMEHUMOCTH;

OTpeNieNIATh HalpaBlIeHUE BEKTOPAa WHAYKIUM MAarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;
BBITIOJIHATh DKCTIIEPUMEHTBI 10 HCCIEOBAaHUIO (U3WYECKUX SBICHHH ¥ TPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYJIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OKCIEpUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE M3MEPEHHS (DM3WYECKUX BEIWYHH, NPH STOM BHIOUpPATH
ONTUMAJIBHBIA COCO0 U3MEPEHUs M MCIIOJIb30BaTh M3BECTHBIE METObI OLIEHKU MOTPENIHOCTEH
U3MEPEHHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCMOJIb30BAHUEM MPSIMBIX M3MEPEHUN: MpU
TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl TOJTYYEHHOW 3aBHCHMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCIICIOBAHMS,

coOuo1aTh IpaBmiIa 0€30MacHOro TpyJa MpU MPOBEJICHUU HUCCIEOBaHUN B paMKax yueOHOro
OKCTIEPUMEHTa, y4eOHO-HUCCIIEOBATEILCKOW W TMPOEKTHOW NESATETHHOCTH C HCIOJIB30BAaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1aOOpaTOPHOTr0 000PYA0BAHMS;

pemarh pacu€THBIC 3a/la4d C SBHO 3aJlaHHON (U3UYECKON MOJEIBI0, UCTONB3ys (hU3HUYecKue
3aKOHBI M TPUHIMIIEI, HA OCHOBE aHAIM3a YCIOBMS 33/Ja4M BBIOMpATh (PU3NYECKYI0 MOJIEINb,
BBIJICNATh (PU3UYECKUE BEITHMUMHBI M (HOPMYJBI, HEOOXOAMMBIE IJisi €€ pPEeIIeHHUs, MPOBOJNUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAaYeHUs (PU3NUECKOM BETHUMHBI;



pelmaTh KauyeCTBEHHbIE 3aJauyM: BbICTPAUBAaTh JIOTUYECKHM HENPOTUBOPEUMBYIO LENOUYKY
paccyXJIeHU ¢ ONOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,
UCIIOJIB30BATh MPH PEIICHUHU Y4eOHBIX 3a/1a4 COBPEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHU IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TPEACTABICHUS YUeOHOM 1 HAyYHO-TIOMYJISIPHON
uHpOpMaLUK, TIOJYYEHHOH W3 pa3lWYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MoJIy4aeMyro HHPOPMAIHIO;

OOBSACHATh NPUHLIMINBI JEHCTBUS MalIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarhb
yCIIOBUS UX O€30MacCHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOIUTH MPUMEPHI BKJIAa POCCHMCKHUX U 3apyOeKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHOM KHM3HH ISl OOECTICUCHUs
0€30MacHOCTH IIPpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpYIIE C BBINOJHEHWEM pPa3jMYHBIX COLMAIBHBIX pOJIEH, MIIAHUPOBATH PabOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

JJieKTpOHHbIE (HU(ppoBHIE)

Ne n/m EpOrPAMMEI Beero Kontpoabubie IIpakTuyeckue 0Gpa3oBaTeNbHbIE PeCYPChI
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOT' O ITIO3HAHUSA
1.1 ® e 2 Bubmmoreka [IOK
' H3Mka M MCTObI HAyHHOTO HO3HAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
Bubnuorexa I[JOK
2.1 Knnemaruka 5 https://m.edsoo.ru/7f41bf72
Bubnuorexa I[JOK
2.2 Jmanmia ! https://m.edso00.ru/7f41bf72
bubaunoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [IOK
' TEOpHH https://m.eds00.ru/7f41bf72
Bbubnnoreka I[JOK
3.2 OCHOBEI TepMOAUHAMUKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperatHble cocTosiHUs BemiecTBa. dDa3oBbie 5 Bu6nuoreka LIOK
' TIepPeX0/1bl https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJJIEKTPOANHAMHUKA
Bbubnnoreka I[JOK
4l INeKTpoCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN dIIEKTpUYECKUN TOK. TOKHU B 12 1 Bubmnorexa [JOK
' pa3INYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 3



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

11 KJIACC

Koan4yecTBO 4acoB DJIeKTpPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m OpOrpaMMbE Beero Kourpoubnblie IIpakrnuyeckue 06Pa30BATETBHbIC
padoThI padoThI pecypebI
Paznen 1. JIEKTPOAUMHAMUKA
11 MaruauTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubanorexa [IOK
' HHTYKIIAS https://m.edsoo.ru/7f41¢c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.2 MexaHU4YeCKHUEe U AICKTPOMArHUTHBIC BOJIHBI 5 1 htts://m.edso0.ru/7f41c97c
Bu6nmoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPHUH 4 1 bubnnorexa LIOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
N bubnuoreka [IOK
41 OneMeHTHI KBAaHTOBOH ONTHKH 6 htts://m.edso0.ru/7f41c97¢
bubmuoreka LIOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
Bu6nuoreka [JOK
4.3 ATOMHOE 57O 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Pazgen 5. JJEMEHTBI ACTPOHOMMUU U ACTPOOU3UKU
Bu6nmoreka LJOK
5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 7



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

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Obodmarowmee nosropennue 4 Etl/tlg;%(?;fee%%scﬁ?rﬁﬂfmwk
Hroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Kosmyectso uacon I[aTa DJIeKTPOHHbIE U(PPOBBIE
n Tema OKa oOpa3zoBaTe/IbHbIE
n/n yp Beero Kontpoasnbie IlpakTnueckue wayuenms pegypcm
padoThI padoThI
1 ®usuka — Hayka o npupoze. Hayunsie 1 Bu6nuotexa ITOK
METOIbI TO3HAHUS OKPYIKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poxb u mecto pusuku B hopMupoBaHun
2 COBPEMEHHOI HAyYHOM KapTUHLI MUPA, B 1 bubmmorexa LIOK
p . yq p up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JEATEILHOCTH JTOAEH
MexaHnunueckoe aBIkeHre. OTHOCUTENBLHOCTD
3 MeXaHu4decKoro aBrkeHus. Ilepemernienne 1 brbmmorexa LIOK
2t : P I ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 HOE JIBUKEHUE 1 Brbmmorexa LIOK
A https://m.edsoo.ru/ff0c3620
5 HOC 1 bubnuoreka IJOK
JIBUKECHHUC httDS://m.edSOO.rU/ﬁOC3729
6 CBoOopaHoe majienre. Y CKopeHue CBOOOTHOTO 1 Bu6mnuorexa IOK
MajIcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe aBuxenue. J[Brmxenue 1 Bubimorexa LIOK
MaTepUaIbHON TOUKH 110 OKPYKHOCTH https:/m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTEeNnbHOCTH [ anumnes.
8 HMuepnmanbaple cucteMbl oTcueTa. IlepBriit 1 bubamorexa LIOK
puH : p https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
9 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8
TOUYKH
10 3akoH HbIoTOHA 117151 MaTepraibHBIX 1 bub6nuorexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TAroTeHust. Cuna TSHKECTH. 1 Bu6mnuorexa IIOK
HepBaﬂ KOCMHUECcKas CKOpOCTI) httDS://m.edSOO.rU/ﬁocstO
bub K
12 Cuna ynpyrocty. 3akon I'yka. Bec Tena 1 nomroreka LO

https://m.edsoo.ru/ff0c3e18



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

Cuna tpenus. Koaddumment tpenuns. Cuna

bubnunoteka I[JOK

13 COIPOTUBIICHNUS IIPU ABUKCHUU TEJIA B https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIM Tra3e

14 paoro tena. MOMEHT CHIIBL. Bu6nuorexa IOK
Hneqo CUJIbL. yCHOBI/Iﬂ pnoro https://m.edSOO.rU/ﬁOC4la6
Tena
NMnynbsc MmaTepualbHOW TOUYKHU, CUCTEMBI

bubnuoteka [JOK
15 MarepuaibHbIX ToueK. Mmnynbce cumbl. 3akoH https://m.edsoo.ru/ffoc43d6
COXpaHEHUs UMITyJIbCa. PEakTHBHOE IBUKEHHE
bubnuoreka [JOK
16 TOUKH. https://m.edsoo.ru/ff0c4502
SHEPIUH

17 bubnuoreka [JOK
npyxunbl. [loTeHInaIbHAs SHEPIHs Tela https://m.eds00.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnuoreka [JOK

18 SHCprun https://m.edsoo.ru/ff0c478¢c

CUCTEMBI TEIL.
SHEPTUH
Jlaboparopnast pabota «MccnenoBanue cBszu

19 paloThI CUJIBI C UBMEHEHHEM MEXaHUUYECKON
SHEPTHHU TeJla Ha IPUMEPE PACTSKEHUS
PE3UHOBOIO KI'yTa)»

20 KonrtponsHas padora no reme «Kunematuka. Bu6nnoreka LIOK
JlnHamuKa. 3aKOHBI COXPAHEHUS B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-

o bubmuoteka IJOK

21 KMHETUYECKOU Teopun. bpoyHoBCKoe https://m.edsoo.ru/ffocadc?
neuxenue. Audoysus

22 XapakTep ABUKEHUS U B3aUMOJICUCTBUSA

YacTuIl BellecTsa. Moaenu CTPOCHUSA I'a30B,



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

KUJKOCTEH U TBEPABIX TEI

Macca monekyn. KoanyecTBo BemiecTsa.

23
[TocTostHuast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcust
o5 Wneanbnsiii raz3 B MKT. OcHOBHOE ypaBHEHUE Bu6imotexa [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa CpeiHen
26 KUHETUYECKON SHEPIUU ABUKECHUS MOJIEKYIT Bubmoreka LIOK
pruu 1 . Y. https://m.edsoo.ru/ffoc511e
YpaBHenue MeHneneena-Kianelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas pabora «MccaenoBanue
28 3aBHCUMOCTH MEX/y IapaMeTpaMHu COCTOSHUS
pa3peKEHHOI0 ra3a»
29 M3onporiecchl B MeaqbHOM ra3e u ux Bu6moreka [IOK
rpa(bHLIeCKoe HpGIICTaBJIeHI/Ie https://m.edSOO.rU/ﬁOC57oe
30 U3MCHCHUA. bubnuoreka [JOK
KonuyecTBo TemioTel 1 paboTa. BHyTpeHHss https://m.eds00.ru/ff0c5952
SHEPTHsi OJHOATOMHOTO UJI€aJIbHOTO ra3a
31 Bunbl Tenmnonepegaun brbmmorexa LIOK
p https://m.edsoo.ru/ffoc5¢36
MKOCTbH BEIIECTBA.
32 KonuyecTBo TEmI0THI pH TEIUIONEpeaayde Bubmorexa LIOK
P g p penaqe. https://m.eds00.ru/ff0c5c36
TabaTHBIN MPOIECC
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 Bu6morexa LIOK
HpI/IMCHeHI/Ie K HgonpoueccaM https://m.edsoo.ru/ffOcSefc
34 HeO6paTI/IMOCTL IIPOLICCCOB B IIPHUPOIE. bubnuoreka [JOK
BTOpOﬁ 3aKOH TepMOJII/IHaMI/IKI/I httDS://m.edSOO.rU/ﬁOC623O
o o Bubmoreka LIOK
35 [Tpunmun nevicteus u KT/ TenmoBoi MamnHbI https://m.edsoo.ru/ffoc600a
36 Huxn Kapno u ero KITJ{
37 DKosornyeckue npo0aeMbl TEIIO3HEPTEeTUKH



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o0maromuii ypok «MosekynsapHas pu3uka.

bubnuoreka I[JOK

38 OCHOBBI TEPMOJUHAMUKH https://m.edsoo.ru/ff0c6938
39 KonTponpHas padbota o Teme «MomnekynspHas Bubmuoteka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUIKHY https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u kKoHaeHcalus. Vcrnapenue But6morexa ITOK
U KUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOIII0OTHAS ¥ OTHOCUTEIIbHAS BIAKHOCTh Bubmuorexa [[OK
BOo3ayxa. HacklleHHslil nap https://m.edsoo.ru/ff0c64d8
42 CTB Bbubmuoreka [JOK
KpUCTAJIOB. Kunkue KPHCTAJLTBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenune u kpuctammzanus. Y JeabHast Bu6moreka IJOK
TertoTa miasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca https://m.edsoo.ru/f0c6820
45 3apsan. bub6mumorexa [IOK
JIBa BHa SIEKTPUUECKUX 3apsA/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOIHUKH, TUATIEKTPUKHU U
46 MOJYIIPOBOIHUKH. 3aKOH COXPAHEHHS bubmorexa OK
ynp ’ p https://m.edsoo.ru/ffOc6bcc
3IIEKTPAYECKOTO 3apsifa
47 cTBUE 3apsa10B. 3akoH KyoHa. Bu6moreka [IOK
3apsn https://m.edsoo.ru/ffOc6ced
48 bubnuoreka [JOK
https://m.edsoo.ru/ffOc6df2
HHOCTH
49 Pabota cuit 3IeKTpOCTaTUYECKOTO MOJsl. Bu6motexa [IOK
ITorenmman. Pa3zHocTh mOTEHITHAIOB https://m.edsoo.ru/ff0c6£00
[TpoBOTHUKY U TUATIEKTPUKH B . HOK
HNOJINOTECKA
50 3JIEKTPOCTATUYECKOM M0JIe. JIndneKkTpuueckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTD
buo6 K
51 MKocTh. Kongencarop nbmorexca LIO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

53

MKOCTb IUIOCKOI'O KOHJIEHCATOpa.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa

MKOCTH KOHJIeHcaTopa"

bubnuoreka I[JOK
https://m.edsoo.ru/ff0c72c0

54

55

[IpunIUI NEWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJIBHOTO anmnapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATHUCCKAS
3amuTa. 3a3eMJIEHHE IEKTPOIpUOOpoB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBaHus. IlocTosHHBIN TOK. CHila TOKa.
Hanpsokenue. Conpotusiienue. 3akoH Oma Juist
y4yacTKa Lenu

56

57

58

59

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COeTUHEHNE TIPOBOIHHUKOB.
Jlaboparopnas pabota «3yueHue
CMEIIIaHHOTO COSJMHCHUS PE3UCTOPOBY

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuueckoi renu. Koporkoe 3amMbIkaHUe.
JlabopaTtopHas padota «M3mepenne IJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHBIICHUS»

PABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

60

61

CTBa
JJEKTPOHHBIX ITyYKOB

cTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

bubaunoreka IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

TOK B paCTBOpax U

62 acIIaBax >IEKTPOJIUTOB. DIEKTPOIUTUYECKAS 1 Bubmoreka LIOK
p p : p https://m.edsoo.ru/ff0c82ba
JUccolanus. DIEKTPOIIA3
63 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nazma
DnexTpuueckre npudopsl U yCTPOUCTBA U X
64 MpaKTUYECKOE NpuMeHeHue. [IpaBuiia TeXHUKH 1 Bubmioreka LIOK
p p - 1P https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
o Bubnmmorexa LIOK
65 O06o06maromuii ypok «IeKTPOTHHAMUKA» 1 https://m.edsoo.ru/ff0c88he
KonTponbhas padota no teme
66 «Qnekrpocraruka. [locTosHHbIN 1 Bu6miorexa [IOK
AIEKTPUICCKHIA TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8aga
cpenax»
67 PesepBHrliit ypok. KonTponbHas paboTa no 1 Bu6moreka [IOK
TeMe "DIeKTpoauHaMuKa" https://m.edso0.ru/ff0c8c56
68 PezepHbiil ypok. O600maronuii ypok mo 1 Bubmiorexa [[OK
Temam 10 Kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

Ne KosmyecTso yacon Hara JJIeKTPOHHBIE N POBLIE
/ Tema ypoka Konrposbabie IIpakTuyeckue H3YyYeHHsI o0pasoBarelbHble
n/n Bcero eCYDCBI
padoThI padoThI pecyp
[TocTosTHHBIE MAarHUTHI M KX B3aUMOJICHCTBHE.
1 MaruauTHoe nosie. BekTop MarHuTHOM 1 bubamorexa LIOK
. p Mar https://m.edsoo.ru/ff0c9778
WHIYKIWW. JIMHIM MarHUTHOW WHIYKITUN
MarsauTHoe 1moJjie IpoBOJHUKA ¢ TOKOM. OTbIT
2 Opcrena. BzanmoaeiicTBre MPOBOJHUKOB C 1 Bubmmorexa LIOK
perena. A pOBOA https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabota «3yueHre MarHUTHOTO 1 1 Bubnuoreka [JOK
MIOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ffOc98fe
JleficTBME€ MarHUTHOTO TTOJISI HA MPOBOAHUK C
4 tokoMm. Crmiia Amnepa. JlabopatopHas pabora 1 1 Bu6muorexa [JOK
«UccnenoBanue NelHCTBUSA ITOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MAarHUTHOTO TIOJISI HA JBHXKYILIYIOCS
5 3apsbkeHHyto yactuily. Cuna Jlopenia. Padora 1 Bubamorexa LIOK
p yio 1y peHna. https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DnekTpoMarHuTHas UHAyKIws. [ToTok BekTopa
6 MarHuTHOM MHAyKuu. DJIC nHayknuu. 3akoH 1
AJNIEKTPOMATHUTHOM MHAYKIMK Papanes
7 JlabopaTtopHast padota «HMccnenoBanue 1 1 Bu6muoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHON HHITYKIIAN https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTG. SIBJICHNE CAMOMHTYKITUY.
8 OJ1C camOMHAYKIIMH. DHEPTUS MATHUTHOTO 1 Bubimnoreka [JOK
TOJIsl KATYIIKA C TOKOM. DJIEKTPOMAarHuTHOE https://m.edsoo.ru/ff0ca600
moJie
TexHu4eckue ycTpoiicTBa U UX MPUMEHEHHE:
9 MOCTOSTHHBIC MAarHHUTHI, SJICKTPOMArHUTHI, 1

SJICKTPOABUIATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTUIL[, MTHAYKIIMOHHAA I1CYb



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

10 O6o06maromuii ypok «MarHuTHOE ToJIe. Bub6nnorexa [IOK
DJIEKTPOMArHUTHAsE UHITYKITUS» https://m.edsoo.ru/ffOcab82

11 Kontponpnas pabora no teme «MarauutHoe Bu6anorexa [JOK
moJie. DJIEKTPOMarHuTHasT WHTYKITHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.

12 I'apmonunueckue xonebanus. Y paBHeHHE bu6moreka [IOK
rapMoHnueckux konebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEPrUU
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMIA
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl TPy3a»

KoHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJICOAHMS B UACATBHOM
14 KOJIEOATEIILHOM KOHTYPE. AHATIOTHSI MEX Brbmmorexa [1OK
ype. AY https://m.edsoo.ru/ff0cbh820
MEXaHUYECKUMH M JIEKTPOMArHUTHBIMU
KOJIeOaHHSIMU
®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPIHH B UACATLHOM K0JIeOaTEeILHOM Brbmmorexa LIOK
p A https://m.edsoo.ru/ffOch9c4
KOHTYpE
[TpencraBienue o 3aTyXaroMUX KOJIeOaHHIX.

16 BoinykieHHBIE MEXaHUYECKUE KOJIeOaHMUsI. bubnuoreka LJOK
Pe3onanc. BeiHyX/ICHHBIC JICKTPOMArHUTHBIC https://m.edsoo.ru/ffOcbb86
KOJICOaHMS

17 bubaroreka [JOK

CTBYIOIIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CHJIBI TOKA U HAMIPSHKCHHUSI

18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOIeHUE IEKTPUICSCKON YSHEPTHH
YCTpOHCTBO M TPAKTHIECKOE TIPUMEHEHUE

Bbubaunorexa [TOK

19 AIIEKTPUYECKOTO 3BOHKA, TeHEepaTopa

NEPEMEHHOT0 TOKa, JIMHUN JIeKTponepeaay

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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20

KHU3HHU

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. CkopocTh

bubanorexa [JOK

21 .
pacnpocTpaHeHUs U JUTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOI0JIBLHBIE BOIHBI

29 3Byk. CkopoCTh 3ByKa. [ pOMKOCTH 3BYKa. Bubimnoreka [JOK
BeicoTa ToHA. TeM6p 3BYKa https://m.edsoo.ru/ffOcccOc

23 CTBa Bubmmorexa [IOK
ckopocTb. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpuHLIUIIBI paIUOCBSI3U U TEICBUACHUS.

PazButue cpeacts cBsa3u. Pagnonokanus
25 KonTponbnas pabota «KoneGaHus 1 BOJTHBD» Bubmiorexa IOK
p p https://m.edsoo.ru/ff0cc6f8
[IpsiMonnHetHOE pacIpOCTpaHEHUE CBETA B
26 OJTHOPOJHOM cpenie. ToueUHbI HCTOYHHUK bubamorexa LIOK
AHOPOL peae. https://m.edsoo.ru/ff0cd350
ceera. Jlyu ceera
27 B TIIOCKOM bubnnorexa [IOK
https://m.edsoo.ru/ff0cd4e0
3epKaje

28 o071 IOJTHOTO bubnuorexa [IOK

yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS

29 JlabopaTtopHas pabota «3mepenue Bu6muoreka [JOK
MOKa3aTelIs MPEJIOMIICHUS CTCKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunssl. [TocTpoenue n3o0paxxeHuil B TUH3E. Bub6inorexa [JOK
dopMyna TOHKOM JIMH3BL. Y BETUYEHHUE JINH3BI https://m.edsoo.ru/ffOcddle

31 JlaGopaTtopHnas padota «HcciaenoBanue
CBOMCTB M300paKEHUH B IMH3AX)

32 Hucnepcus cBeta. CoKHBIN cocTaB 6€10r0

ceera. [[Ber. JlabopaTopnast pabota



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

«Habmonenne 1ucrepcuu cBeTay

33 HNutepdepennus cBera. {udpakmus ceera. Bu6mmorexa [JOK
JudpakuoHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedynocTs cBeTOBBIX BOJH. [lonsapusanus Bu6inorexa [JOK
CBETa https://m.edsoo.ru/ff0cf02e
35 Onrruueckue mpuOOpHl U YCTPOUCTBA U
YCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
36 Bbubnnorexa [JOK
Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnuotexa LIOK
3ameJieHne BpEeMEHH U COKPAIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
38 bubanoreka [JOK
5 u https://m.edso0.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KonTtponpHas padora «Ontuka. OCHOBBI Butmmorexa [JOK
CIENUATLHON TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf60
40 ®oronsl. Popmyna [Inanka. Jneprus u Bub6inorexa [JOK
UMITYJI6C (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U HccienoBanue GoTodddexTa. Bu6muoreka [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
bubnuorexa [IOK
42 o Ha (Iil)J(Ibﬂ boroapdexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» pororpdexra
43 JaBnenue cBera. OnwiTel [1. H. JIeOGenena. Bu6nmorexa [TOK
CTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiicTBa U MPaKTUYECKOE
44 npuMeHeHue: (oTorNeMeHT, GOTOAaTUHK,
colTHe4Has OaTapesi, CBETOUO]T
45 Pemenue 3amau no reMe «9JI€MEHTEI Bbubaunorexa [TOK
KBAHTOBOM OIITHUKH https://m.edso0.ru/ff0d0302
46 Mopnens atoma Tomcona. Onbitel Pezepdopaa Bubmmorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

I10 paCCEAHUIO O-4aCTHII. HJ'IaHCTapHaH MOACIb
aToMa

https://m.edsoo.ru/ff0d091a

Bbubnnorexa [JOK
41 Tocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nmoromieHue GOTOHOB MPH
48 Iepexoic aToMa ¢ OJIHOTO YPOBHS SHEPIHH Ha Brbmorexa LIOK
p UH A yp p https://m.edsoo.ru/ff0dOafa
npyroi. Buasl ciekTpoB
49 JIA. - bubaunorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHHE
OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
50 Peszepdopna mo onpenenennto cocraBa bubamorexa LIOK
pGopA pen https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3IIYyYeHUS
cTBa anb(a-, 6eTa-, raMMa-u3JIy4deHUs.
ol BimsiHue painoakTHBHOCTH Ha KUBBIE
OpTraHU3MBbl
59 - bubnuorexa [IOK
oera-pacmnaj. ["'amma- https://m.edsoo.ru/ff0d1162
U3IIy9CHHE
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
53 peaKkuu. Bbubnmnorexa [JOK
https://m.edsoo.ru/ff0d1356
SHEPTeTUKU
DneMeHTapHbIe YacTullbl. OTKPBITHE
Mo3UTpoHa. MeTo bl HAOMIOICHUS U
54 e€rUCTpaIliM JIEMEHTAPHBIX YaCTH Brbmmorexa LIOK
p patt p 1. https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPay
55 37bl, IIJIAHETHI, UX BUAMMOC JIBHUKCHHUEC.

ConHeuHas cucrema



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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56

34
3]TBI
57
34
IIyte — Hama ['anakTuka.
58 [Tonoxenune u nuxenue Connna B ["anakTuke.
PHBIE IBIPHI B SiApaX TaJaKTHK

Bcenennas. Pa30eranue ranaktuk. Teopus

59 Bonbioro B3pbiBa. PennkroBoe u3nmydenue.
MeraranakTuka

60 Hepemennsie mpo6aemMbl aCTpOHOMUHU

61 KontponpHas paboTa «1eMeHThI aCTPOHOMUH
U acTPOPHUIUKI
Ob6o6maromuii ypok. Pons pusuku n

6 aCTPOHOMHUU B 31<v0H0MI/IquK01?Iv, }
TEXHOJIOTUYECKOH, COMAIbHON U 3THIECKOM
cdepax IesTeIbHOCTH YeloBeKa
Ob6o6maromuit ypok. Ponb u mecro ¢pusuku n

63 ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE
MHpa
Ob6o6maromuit ypok. Posib puznueckoit

64 Teopuu B GOPMHUPOBAHUU TPEJCTABICHUHN O
¢du3nueckoil kapTHHE MHUpa
Ob6o6maromuit ypok. Mecto ¢puzndeckoit

65 KapTHHBI MUpPa B O0IIIEM PSTY COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEICTaBICHUI O
pUpOJIe

66 PesepBHBIi ypok. MarHuTHOE 1oJIe.

DNeKTpOMarHuTHasE WHIYKITUS




Pe3epBHblii ypok. Ontrka. OCHOBBI

o7 CHENHATbHON TEOPHUH OTHOCUTEIBHOCTH .

68 Pesepnsriit ypok. KBantoBas ¢usnka. 1 Butmmorexa [IOK
DNIeMEeHTBI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






