MWHHMCTEPCTBO IPOCBEIIEHHSI POCCUHCKOHN ®EJAEPALIUU
MunucrepcTBo 06pa3zoBanus H HaykH XabapoBckoro Kpas
Ynpasienne o0pa3oBaHHs H aIMHHHCTpanus ropoaa Komcomosibcka-Ha-

Amype XabapoBckoro kpast

MOY CIHI Ne 22

PACCMOTPEHO COI'JTACOBAHO EHO
Mero,unq/e%e‘oﬁr.ennﬂenae 3amectuTens no YBP /

ﬂ £ ~ BT 9

*~ Mamxosa T.1O. Xucmarymuaa EB. {1520\ Y5, o>/ O HeGoraps O.A.
IMpukas Nel ot «28» asrycra Ipuka3s Nel ot «28» aBrycra,\ ka3 Ne 123 ot «30»
2023 r. 2023 r. Y Ta’, 2023 T.

PABOYAS IPOTPAMMA
(ID 1096296)

yueGHoro npeamera «®u3nka. ba3oBblii ypoBeHb»

s obydarouuxes 10-11 knaccos

Komcomonbck-Ha-Amype 2023



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCIHUTAHHMS W KOHIICMIIUU MPEToJaBaHus Yy4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanumu,
peaTM3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTb peaH3allMyd MEXIIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (QU3UKU HAa 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay» 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJjee O0IMX 3aKOHAX MPUPO/IBI, BRICTYIIAs B KQUECTBE yUSOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUN, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnonb3oBaHWE W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢pu3nku sl ypOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHal Kypca (GU3UKA 00bEAUHEH BOKPYT
¢uznueckux Tteopui. Begymmm B Kypce sBIseTcss (OpMUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT MUClob30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEpPKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKType MOCTPOCHUS
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeATENbHOCTHBIN MOJIX0 B Kypce (PU3MKHU peaau3yeTcs MPekIe BCEro 3a CUéT
OpraHu3aly YKCIEPUMEHTAIBHON JeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (U3MKe OObETUHEHBI B OOIIMH CIHCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX paboT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHALIeHUs KabuHeTa ¢usuku. IIpu sToM
oOecrieunBaeTcs OBJIQJCHHE OOYYAIOUIMMHCS YMEHMSIMH HPOBOAMTH KOCBEHHbIE H3MEpPEHUS,
WCCJIEIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bBonbiioe BHUMaHKUE YAENSETCS PELISHUI0 PacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHUE MNPOTEKaHUS (QU3UYECKUX SBICHUM M NPOLECCOB B
OKpYXKAaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHn0 y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca (M3WKH Ha YpPOBHE CPEIHEr0
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kaOuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JI€MOHCTPAlMOHHOE
obopyoBaHue.

JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLHUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M O0ECHeuMBaeT MOCTAHOBKY MEPEUUCICHHBIX B IpOrpaMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTaBICHUH O HAyyHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLINM SIBJICHHSIM;



dbopMUpOBaHNHE HAYYHOTO MHUPOBO33PEHUS KAaK PE3ysIbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE YMEHHI OOBSCHSTD SIBJICHUS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUBHMKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTrkeHUe STHX Melied 00ecreyrBaeTCsl PEelICHHEM CICAYIOIUX 3ajJad B Ipolecce
U3YYeHUS Kypca (GU3UKM Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

NpPHOOpPETEHUE CUCTEMBI 3HAHUK 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TNPUMEHSATh TEOPETUUYECKUE 3HAHHUS Uil OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOM YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U MPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHalIM3a ©  HMHTEpOpeTauud  HHPOpPMAIMH,  ONpPEIeIICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESTEIIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa yYpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIeJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MPOBEACHUS JTa0OpPaTOPHBIX PadOT |
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUSA OKpyXxaroiulero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3nsl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHITMIT COOTBETCTBHS.

Poib m Mecto ¢u3uku B (GOPMHPOBAHMU COBPEMEHHOH HAy4yHON KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHssl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAauHaT. ClioKeHHe NepeMelleHU u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUs MaTeprUaIbHOW TOUKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuHneliHoe naBmxeHue. J[[BUkeHHE MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon wu
yacTtoTa oopauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEAyn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WILTIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHK JABUKEHHUSL.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMU  TEJIOM  3a
NIOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHHM IIPH PaBHOYCKOPEHHOM [BHXEHUM C

HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.
W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuauun otHocutenbHOCTH ['anmuites. 1lepsoiit 3akoH HeroTona. HepLmanbHble cHCTEMBI
OTCUéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akoH HerlooTona miist
MarepuanbHOU ToUYKU. Tpernii 3akoH Hpl0TOHA JUIsl MaTepraabHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosdoumuent tpenns. Cuna cOnpoTUBICHUS
IIPU JIBUKEHUM TEJa B XKUAKOCTH WM rase.

[ToctynarensHoe U BpalaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CcuiIbl OTHOCUTENIBHO OcCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEJIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, JBUXKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydeHue ABm>keHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHMUS.

Tema 3. 3akonwl coxpanenus é mexanuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunernueckast sHeprus marepuaibHON TOUkd. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[HotenunaneHas sHeprus. [loTeHuManbHas 3HEPTHs YIPYTro AePOPMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHUEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

[lepexos moTeHIMATIBHON YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe pacTsHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi (pM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. lllkama temnepatryp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBaenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpeicTaBiIeHUe U30IPOLIECCOB: U30TEPMA,
u30Xxopa, u3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOEHCTBHSI.

Mopeinb, HUTFOCTpUPYIOLIas IPUPOLY JABIECHUS ra3a Ha CTEHKHU COCYAa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nrabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBHI, IaBJICHHS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMHMYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOIrO ra3a. Bupsl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. [lepBblii 3akoH TepMmoauHamukH. IIprumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIIBL 1efiCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus SHEPTUH B
TeruioBbIX MamnHax. Koagduuuent nonesnoro aeiictBus terwioBod Mamuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipu Terionepesaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOHMHBI, IBUTATeNsl BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3Mmepenne yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIoTa napooopa3zoBaHHUs.
3aBHCHUMOCTb TEMIIEPATyphl KUIICHHS OT aBICHUS.

Tsépnoe Teno. Kpucrannmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUe TeII0BOro HagaHca.

TexHuueckue ycTpoHCTBa W IMPAKTUYECKOE IMPUMEHEHHME: TUIPOMETP U IICUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTHMU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHbBIX [1aPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUH.

Crioco0ObI U3MepEeHUsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

M3MmepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snexTpuyeckuid  3apsii.
Onektpuueckoe none. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHIun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH DIIEKTPUYECKOTO MOJIS.

PabGora cun osnektpocratueckoro mosd. Ilorennuan. PasHocTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM Iosie. J{uaaeKkTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAJIbHBIM
anmapar, CTpyHHBIM IIPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alllHTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuna Toka. [locTossHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DIIEKTpUUYECKOe CONPOTHUBIICHHE. VnensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3amMbikaHue.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonHuku. CoOOCTBEHHass W MPUMECHAs MPOBOJUMOCTDH IOJIYIPOBOJIHHUKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
Jucconuanus. IEKTPOIIN3.

DnekTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MonHus.
[Tna3ma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHUOOPHI, dSJIEKTPOOCBETUTEIHHBIC
NpUOOPBI, TEPMOMETDP CONPOTHUBJICHUS, BAKYyMHBIH IHOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIN
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CMmenaHHOe COeTMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 31eKTpoABMXKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OlIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3yuenue cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenre  SIEKTPOABMKYIIEH  CHIIBI  MCTOYHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6mronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCA C Y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIHMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLMAINS, TalTbBAHHUKA.

l'eoepaghus: BIaxxHOCTBH BO31lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHUKE (pakeTa,
BOJOMET ¥ JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, NapoBas TypOuHa, OBITOBOM
XOJIOJWIBHHUK, KOHAUITMOHEP, TEXHOJIOTHU TTOIYYECHUSI COBPEMEHHBIX MaTepPHajiOB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJIOIWMH,  3JEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TATHBAHUKA.

11 KIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOe mMoJe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cynieprno3uuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHayKd. KapTuHa mTuHui MarHUTHOM MHTYKIIUU TIOJIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa AMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiyK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMH. [lOTOK BekTOpa MAarHUTHOM WHIYKIHUH.
DJIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIMU Dapajnes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKYIIas CWia WHAYKIMM B IIPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCT. SIBI€HHE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHMTHI, JICKTPOABUTATEb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII, UHIIYKIIMOHHAS M1CYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3anMopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amniepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOW UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW WHAYKITHH.

Pazpnen S. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumrtyna U ¢asa kosnebaHuil. IIpyKUHHBI MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHUE rapMOHMYECKHX KosieOanuil. lIpeBpaiieHnue snepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUSX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B HCAILHOM KOjeOaTelbHOM
KOHTYpE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUs.

ITepemennsblii Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wuCHonb30BaHUA
AJIEKTPOIHEPIUH B TIOBCEIHEBHOM KU3HU.

TexHu4ueckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEpHUOJIa MaJIbIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILENMH M3 I[OCJIEIOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHb

MexaHu4eckue BOJHBI, yCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U januHa BoONHBL [lomepeunble W mpomosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomaranutHOi BojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpPa)XCHHE, MpeJIOMIICHUE, monspu3anus, audpakus, uaTepdepennus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue yCcTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPAa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Kone6mromieecs Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Habmronenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KOoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro csera. L{ser.



ColOuparonue W paccewBamIIMe JUH3bI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUYECKOM ONTHUKHU.

BonnoBas omnrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPaKIHOHHAS
pemeéTKa, NOJIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpPakeHUWE U MperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepPEpEeHITNN CBETA.

Hab6nronenue nqudpakuuu cBera.

Hab6monenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepeHnue nokaszaresns NpeaoMIICHHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAJIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMmMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINITEHHA.
OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitHa 1 pororddexra. «KpacHas rpanuna porosddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M NpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeTo Gotorddexra.
Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozens atoMa. Iloctymarel bopa. 3nydyenue u mornomenue GOTOHOB NPU NEpexojie aToMa ¢
OJIHOTO YpOBHS BSHepruum Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBbIM AaHAIN3
(cmexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeHyaTbiX ClIEKTPOB U3ITyUEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHedvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHMs  sjpa. OtkpsiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITYYCHUSI.
CaoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl W THEpCHEKTHUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOoIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CUYéTuynK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBaHue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHW. I[IpukiagHoe ©W  MHpPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connne. ConneyHass akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpalbHBIM KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIpEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukn w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax HesTeTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKM W acTpOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3UYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkiacce oOCyIIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, HaydHbIH (akr, rumoresa, (usnyeckas BeIUMUMHA, 3aKOH, TeOopus, HaOIIO/EHHeE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOaIU IIIOCKUX Uryp U 00bEMa Ted.

buonocus: snexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTelabHbIE BUKEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJIEHUS B >KUBOM MPHUPOJAE, NEHCTBUE paaualldd Ha KUBBIC
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN perIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX pyJ, (POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJIEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAS ONITHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3MLMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TETLHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MMO3WUIUU  OOYYaromIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUETIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yYMEHHUE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHUNBOTO Oy IyIIero;

4) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

UHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON IesTeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKpPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIIbHOCTA JKOJIOTMYECKOW HAIlpaBJIEHHOCTM Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH JIeSATEIbHOCTH, TOTOBHOCTh B MpoIlecce U3yYeHHs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (DOPMYJTMpPOBaTh M aKTyaTU3UpPOBATh MNPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATh LENH NeSTEIbHOCTH, 33/]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTepUaTbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJMHUPOBATH U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B O0JACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMSI,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHUS, €ro HHTEpPIpEeTaIlnu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTHhl ISl J0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J1a4d B OOpa30BaTEIBHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEePEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHUs MH(OpMarK (PU3NYECKOTO COJACpPKAHUS U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBJIATH IIOMCK, AaHalW3, CHCTEMAaTH3alHI0 H
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IIpE/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OPMAIINY;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C COOII0EHUEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYypPCOCOepEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmaTax ¢ y4EToM
Ha3HaueHUs WHPOpPMALMM W LEJNEeBOM ayIuTOpWH, BBIOMpAs ONTUMAIBHYIO (GopMy
IPE/ICTABICHUS 1 BU3YATH3aLlUH.

KoMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAI U CMATYAaTh KOH(MIUKTHI,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JieHa KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIAWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, pPaCIpElesATh POJH C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YJaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalusX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIBbHYIO JESATENBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmpomiecce qocTrKeHHs THYHOCTHBIX PE3yIbTATOB OCBOCHHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpefHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTryJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKEHUIO eI U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENIeH: MaTepualbHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYEUHBIH ANEKTPUUYECKUHN 3aps] NPHU pEeLICHUU
bu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOpPUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE MIBWKEHHE, CBOOOAHOE TMAaJCHHE Te,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O00BbEMa TeNn MpHU HarpeBaHUU
(oXJlaXxIeHNUHN), TEIJIOBOE paBHOBECHE, MCTIAPEHUE, KOHICH AU, MJIaBICHUE, KPUCTAIITN3aIuS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aWMO/ICHCTBUE 3aPSAI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PHM3MUECKHe BEIWYMHBI: KOOpIWHATa,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMIIYJIbC Teja, KHHETHYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, INpHU
ONKMCAHUU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIWYHMH, HX
0003HaYeHHsI U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
dbusznueckue BEIMYMHBI: JaBIIEHUWE Tas3a, TemIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEILIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YYEHHBIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEJIMYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HaIpsSOKEHHOCTh IOJIS, IOTEHLHMAaJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCHl U SBJICHUS, HCIONB3Ys (DU3MUECKUEe 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
pPaBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3ivyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npoOneMy/3ajady W TUNOTE3y Yy4yeOHOro OKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYTUPOBATEH BHIBOIBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOJIB30BAHHEM
OpsIMBIX  U3MEPEHM, MPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJIyUEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JEJIaTh BBIBOJIbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU MPOBEACHUHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM UM TMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIe 3aJadd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PUIUIECKYIO
MOJIeJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI W (POPMYIbl, HEOOXOIuWMbIe s e€ pelieHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIHUNHBI,



pelaTh KayeCTBCHHBIEC 3aJa4d: BBICTPAWBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIEIIOYKY
paccyXIeHU C ONOPO Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJIB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBATh MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHs 3I0POBbsI U COOIIOZICHNUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)JOI0 M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEeMON POOIIEMBI.

K konny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TIPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJsIpU3alUs CBETa, JAMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIHKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAsl CUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs SJIEKTPUYECKOr0 M MArHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHui B
Kos1e0aTeJIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOLECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHME M ONTHYEeCKas CHUJla JIMH3bI, IPU OINUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOIB3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3Yy4YCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHl, MCIONb3Yyd (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, MEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYECHUS H



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DHU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTENIBHOIO U MApaJUIENbHOTO  COEIMHEHUs
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHEe OWHITEWHAa I (oTodd(deKTa, 3aKOH COXpPaHEHUS HHEPrUM, 3aKOH
COXpaHEHMS] HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsifa, 3aKOH COXpaHEHHS
MaccoOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paaMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00nacTh) IPUMEHUMOCTH;

OTIpE/IeIIATh HAIpaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJS MPOBOJAHHMKA C TOKOM,
cuiiel AMriepa u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh N300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HMCCIICOBAHUIO (DH3UYECKUX SIBICHHA W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (HOpMyIHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIICCTBIISITh TPSMBIE W KOCBCHHBIC H3MEPCHUS (U3MYCCKUX BEIWYUH, TPH ITOM
BbIOMpaTh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

HCCJICIOBATh 3aBUCUMOCTH (PH3MYECKHUX BEJIMYMH C UCTIOJIB30BAHUEM MIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATH PE3yJbTaThl MMOJTYYCHHOW 3aBUCUMOCTHU
busznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
HCCIIEJIOBAHMUS,

coOnronarh mnpaBuia 0€30IaCHOIO TPyAa IPU MNPOBEACHUM HCCIEIOBaHUI B paMKax
y4eOHOrO0 OIKCIIEpUMEHTA, Y4EeOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyI0BaAHUS;

pemate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOW MOJENbI0, HCIONIb3Ys
¢dus3nyecKre 3aKOHBI M TIPUHIIUAIIBI, HA OCHOBE aHAJIN3a yCJIOBHS 3aJ1a4dl BEIOMpATh (PH3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI M (OPMYIBI, HEOOXOIWMEBIC sl e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BEeTMUNHBI,

peliaTe KayecTBEHHbBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIIMK, TMONYYEHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTydaeMylo HHPOPMAIIUIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacHOT0 UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

UCIIOJIb30BAaTh TCOPETHUSCKHE 3HAHWS 10 (U3UKE B IOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 6€30MacHOCTH MPU OOpaIlleHNH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMHU, NS
COXpPaHEHHMs 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATH BKJAJ Ka)KAOIO M3 YYaCTHUKOB IPYMIbI B
pelleHne paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa LOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cyneprosHIt citl. Bropoit saxon https://m.edsoo.ru/ff0c3bes
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Kosddbunment tpenus.

13 Cuna ZI(:npOTI/IBJIel({bH(l:I pu I[BI/I)Pi(eHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynaTenbHoe U BpamaTeabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
NMitynbsc MaTepHalbHON TOYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3omponecchl B MI€alIbHOM Ia3e U Ux bu6mmoreka [IOK
rpajguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3menenust. Konmnuectso bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHMe Ter10Boro 6agaHca
PABHEHIE TEHOROLO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaIJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolICTBA JIEKTPOHHBIX ITYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas TPOBOANMOCTh. CBOICTBa
p—n-tiepexona. [lomynpoBoJHUKOBEIE
IPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B paCTBOpaxX U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs! JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOoKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabota 1o Teme "DieKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBannue neicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbublit KoHTYp. CBOOOTHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
NEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B ITOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHON Teopun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha JI(I:Iq)(i)OTOB(i)(;@)CKTa bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckyisipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEeKThI SEPHOI
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOi KapTUHBI MUPA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOEC
nBmxenne. ConHeyHas cucTeMa

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Hctounuk sHeprum CosiHIla v 3BE311




57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJoBeKa

63

64

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3nUIECKOi
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGAEeHTH};I::TpOHOMHH u ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdpentreBoit H.A., AkunonepHoe obiiectBo «M31aTE€IbCTBO
«IIpocsemenue»

» Gmsuka, 10 krace/ Msaxumes I'.4., [Terpoa M.A., Ctenanos C.B. u apyrue,
OO611ecTBO C OTPAaHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBemieHne»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenbcTBO
«IIpocsemenue»

» ®usuka, 11 knace/ Mskumes I'.41., [letpoBa M.A., Yronsaukos O.C. u
npyrue, OOI1ecTBO C OrPaHUYEHHOM OTBETCTBEHHOCTHIO « [PODAY;

AxkrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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