(OKYMEHT TIOJICAH IIPOCTOM
O T PORIOR T TIOZIIHCEIO

MyHununagsHoe 010KETHOE 0011e00pa30BaTeIbHOE YUPEKICHUE
«EMenbsiHOBCKast cpeaHssi 0011e00pa3oBaTebHast IIKOJIa
Hwxueropckoro paiiona Pecrry6mmku Kpsim

(MBOY «EmenssaoBckas COIL»)

PACCMOTPEHA YTBEPXJIEHA
Ha 3aceJlaHuM BPUO nupextopa
Meronmueckoro cosera Nel IIMunmunosa E.H.
ot 28.08.2025 r. npuka3z Ne 174 ot 29.08.2025r.

ITpunoxxenue Ne 2

Kk OOII COO, yTBepXAEHHON IPHUKA30M
ot 30.08.2023r. Ne 265

( c I3BMEHEHUAMM)

PaGouasi nporpamma
y4eOHOro npeamera
«Duszuka»

s 10 — 11 xkmaccoB
cpeaHero obimiero oopa3oBaHus

VYpoBeHb: 0a30BbIH

KonnuectBo yacoB 3aron -136 :
B 10 kimacce — 68 gacosB (2 gaca B HEIENIIO),

B 11 xitacce — 68 yacoB (2 yaca B HEJICIIO).
Hannas pabodasi mporpaMmma cooTBeTCTByeT DenepaibHON 00pa3oBaTeIbHON MporpaMme
cpemHero oOmero oOpa3oBaHWs, YTBEPKIEHHON NpUKa3oM MUHHUCTEPCTBA NPOCBEIICHUS

Poccuiickoit deneparuu ot 18.05.2023 Ne 371.

IMoarorosieHa ¢ ucnosb3oBanueMm «KoHcTpykTopa padbouux mporpammy» https://www.edsoo.ru/

(ID 1510882)

Cpoxk peanuzanuu: 2 roja

c. EmenbsanoBka, 2025 r.


https://www.edsoo.ru/

MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPEIHETO OOIIEero oOpa3oBaHUS

pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHMS W KOHLENIUHU MpernojaBaHus y4eOHOTo
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.
Conepxanue mporpamMMmbl 1Mo (pHU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOyuaromuxcst 10—11 kimaccoB npu o0ydyeHnn ux Gpusrke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JESATENBHOCTHOrO moaxona. IIporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusM PI'OC COO K mIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAy4HBIMH YyueOHBIMU IpeaMeTramMu. B Hell ompepensiorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

IUTaHUPYEMbIe pe3yJbTaThl OCBOGHUs Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[IporpaMmma 1o ¢Qu3uke NPEeAOCTaBISET BO3MOXKHOCTh JUISI peaTu3alldu  pa3iIHuHbIX
METOAMYECKHX TMO/AXO0J0B K OpraHu3aluu oOyueHHs (HU3MKe INpH YCIOBUU COXPAaHEHUS
00s3aTeNbHOM YacTH CO/IEpP KaHUs Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00 OKpY’KaloIIeM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
xumuen, ouonorue, ¢usmueckoi reorpadueir u acrpoHomueit. Vcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. 3ydenune pu3nKky BHOCUT OCHOBHOI BKJIaj B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMHUPOBaHUE YMEHUI

MNPUMCHATH HaquLIﬁ MCTOI IMMO3HAHUA IPU BBINTOJIHCHUN UMHA y‘ICGHBIX I/ICCJICIIOBaHPIfI.



B ocHOBY Kypca Gu3MKH A9 YPOBHS CpeHEro o0miero oopa3oBaHus MOJIOKEH Psijl UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JJOTUUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEWl MaTepHall Kypca (U3UKU 00bEAUHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanojaraeT UCloJIb30BaHUE T'yMaHUTApHOTO
noteHuana GU3NYECKOil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPpOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH 3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEpKaHMs,
MOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a TakKe 00CYKAeHUsI MPOOJIeEM palliOHAILHOTO MPUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeIHEro oOmero oOpa3oBaHUS
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢uznueckoil Teopuu, poiau (YHIAMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHM, I ONHUCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-1eTeNIbHOCTHBIN MOJAX0/ B Kypce (PU3NKH peaTu3yeTcs MPekKIe BCEro 3a CUéT
OpraHM3aIi IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuarouuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPaKTHYECKHX padoT. BrigeneHue B yka3aHHOM INepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TIaHUPOBaHUS U OCHAlLIeHUs KabuneTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYUYAIONIMMHUCSH YMEHUSMHU MPOBOJIUTH KOCBEHHBIE H3MEpEHMUs,
WCCJIEIOBaHMSI 3aBHUCHUMOCTEH (DHU3MYECKUX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE

MPECATOKCHHBIX TUIIOTES.



Pemenne pacu€THBIX M KAdeCTBEHHBIX 3a7a4 C 3aJaHHOW (DU3MYECKOW MOJENbIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasjeia
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [l KaueCcTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE MpPOTeKaHWs (U3NYECKUX SBICHUA U MPOILECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAEnH A CUTyalMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a3oBbI ypOBEeHb Kypca (M3MKM Ha YpPOBHE CpEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUAX NMPEIMETHOro KaOuHeTa (PM3MKHU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYy4YHOTo Iukia. Hannuue B
KabuHeTe PU3MKU HEOOXOJMMOTO JIAOOPAaTOPHOTO 00OPYIOBAHUS ISl BHITOJHEHHS YKa3aHHBIX B
nporpaMMe 10 (U3MKE YUYCHHUYECKHMX MPAKTHYECKUX pPadOT ¥ JIEMOHCTPAIMOHHOTO
00opynoBaHus 0053aTENBHO.

JleMoHCTpauMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJIs HMCCIIEJOBaHMSI HM3y4yaeMbIX SIBJICHUI M IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOpPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaAHUH SBIISIOTCS:

(dbopMUpOBaHNE UHTEPECA U CTPEMIICHHUSI 00YYAIOIINUXCS K HAYYHOMY M3YyYEHUIO IPUPO/BbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TMPEJACTaBIEHUH O HAydHOM MeEToJe IMO3HaHus U  (OpMHUpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYyYHOTO MHMPOBO33PEHHSI KaK pe3ysibTaTa M3yueHUsT OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3MKH;

dopmupoBaHHEe YMEHHH OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupOBaHUE MPEJICTaBICHUN O posid (U3UKU A Pa3BUTHUS JAPYTUX €CTECTBEHHBIX

HAayK, TCXHUKH U TCXHOJIOT .



Jloctuxkenune 3TuUX Iieliell oOecriednBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
M3YYCHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

NPUOOpPETEHUE CUCTEMBbl 3HaHHK 00 OoO0mUX (QHU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIFOYAs MEXAHHUKY, MOJEKYISIPHYIO (PU3UKY, SICKTPOANHAMHUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acCTPOU3HKH;

(dbopMUpOBaHHE YMEHUI MPUMEHSATh TEOPETHUUECKUE 3HAHUS JJIs1 OObSICHEHUS (DU3HUECKUX
SIBIICHUH B TIPUPOJIE ¥ JUISI IPUHSATHS MPAKTUYSCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHHS PA3IUYHBIX 337a4 C SBHO 33/IaHHON (PU3UUIECKON MOJIENbIO,
3aja4, MOAPAa3yMEBAIOUIUX CAaMOCTOATEIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

MOHMMaHUe (U3MYSCKUX OCHOB W TIPHHIIUIIOB JCUCTBHUS TEXHHYECKUX YCTPOWCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJAAMH CAaMOCTOATEIbHOTO IUIAHUPOBAHUA W MPOBEACHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHaJW3a M HWHTEpIpeTanuu WH(oOpManuu, OnpeAeneHus JIOCTOBEPHOCTU
MOJIY4YEeHHOTO pe3yJIbTaTa;

CO3JJaHUE YCJIOBHM UIsI PAa3BUTUS YMEHHI MPOEKTHO-HCCIIEIOBATEIHCKON, TBOPYECKOM
JESITEIIbHOCTH.

OO1ee yncno 4acoB, peKOMEHIOBaHHBIX ISl M3y4ueHus Gpusuku, - 136 gacon: B 10 xiacce
— 68 yacoB (2 yaca B Heznento), B 11 kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIISIETCS. PEKOMEHJIOBAaHHBIM, YYHMTEIh JellaeT BHIOOp MpoBeAeHHUS 1a00paTOpHBIX paboT U

OIIBITOB C y‘{éTOM WHANBUIYAJIbHBIX 0coOeHHOCTEH 06yqa10u1nxc;1.



COILEPKXAHUE OBYYEHUSA
10 KUIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHINI COOTBETCTBHUS.

Ponp m Mmecto (u3uku B (OPMHPOBAHHMU COBPEMEHHON HAyyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHul U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U EPEMEIICHUSI MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueliHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepwon wu
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoWcTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, JBUKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE TepeIauH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK IBUKEHHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTy Npyu ABUKEHUU 0 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3yuenue HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.
WccnenoBanue  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpPaBHBbIE IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.
N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.
N3yuenue aBuxeHus tenaa, OpoIIeHHOr0 TOPU30HTAIIBHO.
Tema 2. /lunamuxa
[Tpunuun otHocutenbHocTH ["anunes. [lepBoiii 3akoH HeroToHa. IHEpLuManbHble CUCTEMBI
OTCYETA.
Macca Tena. Cwuma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTeprallbHbIX TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenune. Bunpl tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHS CKOJIBKEHUS U cuia TpeHus nmokos. KoadgduimenT tperns. Cruia cCOnmpOTHBICHUS
P ABUKEHUH TeJla B )KUJKOCTH WM rase.
[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.
MoOMEHT CHuBl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbsl. YcnmoBus paBHOBECHs
TBEPAOIO Tea.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBiieHnEe MHEpLHH.
CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.
Bropoii 3akon Herorona.
N3mepenue cuil.
CrioxxeHue Cuil.
3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.
Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.
CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HHUS U CKOJIBKCHUSI.
VYcnoBust paBHOBecHs TBEPOTO Tesia. Bumbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.
Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPAILICHUS.
Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE
HNmnynsc MaTepralibHOM TOYKHU (Teja), CHCTEMbl MaTepUAIbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.
Pabora cunbl. MOIIHOCTB CUJIBL.
Kunernyeckass sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIUH.
[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepIrus ynpyro 1e(popMUpOBaHHON MIPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.
[ToreHuuanbHble W HEMOTEHIMAbHBIE CUJIbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.
VYipyrue u Heynpyrue CTOIKHOBEHHUS.
TexHu4eckne ycTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu
3aKOH COXpaHEeHMsI UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
[Tepexoxa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abOCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX

MAasiTHHUKOB.

HccnenoBanue CBs3U pa6OTLI CHJIBI C HW3MEHEHHEM MEXaHHMYSCKOMU OHCPIrUun TCJIa Ha

MMpUMEPEC PACTAKCHUA PC3UHOBOI'O KT'yTa.

Paszgea 3. MoJsiekyJisipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL

BemecTBa. Mojenn CTpOEHHUs Ta30B, JKHJAKOCTEH W TBEPABIX Tel M OOBICHEHHUE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pazMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

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

Mogenbs uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIUIOBOrO JBIKeHUs yactuil rasza. lllkama temmneparyp KenbBuna. ['a3oBble 3aKOHBI
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe MpeacTaBiIeHEe H30MPOIIECCOB: U30TepMa,
u30Xxopa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPTaHUYECKUX COCTUHEHHIM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Mogensb onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJI€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BnEMa
KOMHATBHI, IaBJICHUS U TEMIEPATypbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXKTY ITapaMeTpaMU COCTOSTHUS pa3peKeHHOTo rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TEmoTsl U pabota. BHYTpeHHSsS SHEPrusi 0IHOATOMHOTO
UeaTbHOTO Ta3a. Busl Temmonepenadyn: TEIIONPOBOHOCTh, KOHBEKITUS, U3ITydCHHE. Y IeTbHas
TeTIOEMKOCTH BelecTBa. KOoTu4ecTBO TEIIOTHI MPH TETUIoNepeaaye.

[Tonsitue 06 anmabatHoMm mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.



Tennopsie MamuHbL. [[puHIMIBL eHCcTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJE3HOTO NEHCTBHS. DKOIOTHYECKHE TIPOOIEMbI TeIIOHEPT eTHKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET NPOOKH W3
OYTBUIKH TOJI JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Telia Mpu Teruionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHuUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne w KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHNS OT JABJICHMS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimmsanus. Y aeinbHas

TeruioTa riasiaeHus. Cyonumarius.
YpaBHeHUEe TeII0BOro HagaHca.
TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICHXPOMETP,

KaJIOpUMCETp, TCXHOJIOTHH IMOJTYYCHHUA COBPEMCHHBIX MaTcpuraios, B TOM YHUCJIIC

HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBolicTBa HaChIIIEHHBIX MapOB.
Kunenne npu NOHMKEHHOM JIaBJICHUU.
CniocoObl U3MepeHus BIAKHOCTH.
Habnronenre HarpeBaHus U IIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.
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Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKUi 3apsna. JIBa Buga dSIEKTPUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYNPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuHblil  sieKTpuYecKuil — 3apsi.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mojis. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHUK HANPS)KEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoiCcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOMIAAY  IUJIACTHH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUI TOK. Y CIOBUS CYIIECTBOBAHMS AJEKTPUUECKOTO TOKA. MICTOUHUKHM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.

HOCJIGI[OB&TGJIBHOG, napajjiCjbHOC, CMCIIAHHOC COCAMHCHUEC TPOBOJHHUKOB.
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PaGota snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DneKTpOoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIUTOB. IJIEKTPOIUTHYECKAS
Jucconuanus. DIEKTPOIIN3.

DnekTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh CONPOTUBIEHUS UWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOE COEIUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IeKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHne  AJIEKTPOABMIKYIEH CHIBl HMCTOYHMKA TOKa M €ro  BHYTPEHHEIO
COTPOTUBIICHUS.

Hab6nronenue anexTponusa.

Me:xnpeameTrHblie CBA3H
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N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyImIECTBISETCS C YYETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO ITO3HAHUS:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peumieHHEe CHUCTEMbl ypaBHEHMH, JHMHEWHHas ¢yHKuus, mapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIMH HAa OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: mexanudeckoe NBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TEI1000MeH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
’KUBOU TIpUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEW U TIa30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAS JUCCOLMALNS, FaIbBaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCMOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIMITHUKY, HCIIOJIb30BaHHE 3aKOHA COXPAHEHHs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JpYrHe), JBHUTaTelb BHYTPEHHEro CropaHusi, TmapoBas TypOuHa, OBITOBOMU
XOJIONMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM UYHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTMM,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TaAJTbBAHUKA.

11 KUIIACC
Pasnen 4. daekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMoAeHCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJe.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprnio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarnutHoe moje mpoBOAHMKA ¢ TOKOoM. KapTuHa NMHMHA MHIYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.

OmneiT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.
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Cuna Amrmepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAynb M HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe aiekTpuueckoe Moje. DNEKTPOJABMXKYIIas cuila HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBlI€HHE CAMOMHYKLIHUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHUE: TOCTOSIHHBIE MAarHHTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKLIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIUMK MarHUTHOTO TOJIS.

B3aumMozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue neicTBUS TOCTOSSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus
Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue

konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
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MareMaTnyeckuii MasgTHUK. YpaBHEHHUE TapMOHHMYECKUX KoJjiebanuit. [IpeBpamenune sHEpruu
[IPU TAPMOHUYECKHIX KOJICOaHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HUACATHHOM
KOeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegada W MOTPEOICHUE SIEKTPUUYECKON HHEPIHU.
OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonab30BaHUSA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiaorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mosienb TUHUY 3IIEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne TMepeMeHHOr0 TOKa B IeNM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPoOMaAZHUMHbLE 60THbL
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MexaHndeckue BOJHBI, YCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U JuHa BojHBL. [lomepeuHble W TMpOAONbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS W3JIy4€HHUs HJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHtauusi BektopoB E, B, V B asnekTpomarautHoi BoJsiHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uarepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatOIIel Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMAarHOCTUKA B TEXHUKE W MEIULMHE, pajap, PaAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmtoienue CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
Kosie0aHuM.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3anus, 1udpakius, HHTephepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO

OTPaXKEHUS.
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Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JTUH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TIIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpolCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jyna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszaresns IpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Ha6J'IIOIleHI/IC AUCIICPCHUU CBETA.

Pa3znen 6. OcHOBBI crIeMAJILHOM TEOPHUH OTHOCUTEJIBHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl cnenuansbHOM TEOpuHn
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE JTTUHBI.

:‘)HepFI/IH H UMITYJIBC pCHﬂTHBHCTCKOﬁ qaCTULBI.

CBsI3b MaccChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUIIBI. BHCpFI/Iﬂ IIOKOA.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®oronsl. ®opmyna I[lnanka cBs3u SHEpPruu POTOHA C €r0 YACTOTOU. DHEPrus U UMITYIbC
doToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI

dororddekra. Ypapuenue Diinmreitna 1 Gotodddexra. «Kpacnas rpanuna» potosddexra.

JlaBnenue cBera. Onbitel [1. H. JIeOenena.
XUMHYECKOE ICMCTBHUE CBETA.
TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE NpPUMEHEHHUE: (OTO3JIEMEHT, (HOTOJATUIHK,
conHe4Has OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lmanerapHas
monenb atoMa. [locrynater bopa. U3nydenue u mornomieHue (GOTOHOB MPU MEPEXOAE aroma C
OJIHOTO YpOBHS »HEpruM Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl SHepruu aroma
BOJIOpOJA.
BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.
TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPajJbHbI aHaIn3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu

Mopnens omnbita Pesepdopna.
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Onpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab6nronenue TMHEHYaToro crekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOECHMS  sjpa. OTtkpsITHE
panuoaktuBHOCTU. OTBITH Pezepdopnaa mo onpeeneHnio cocTaBa paaioakTUBHOTO H3ITyYCHHUS.
CgoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BinsHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe npoTOHa W HeWTpoHa. HykionHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe yucio siapa. M30Torsl.
Anbda-pacniaa. DJIEKTPOHHBIH W MO3UTPOHHBIM Oera-pacnaza. ['amma-uznydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepupiii  peaktop. TepmosinepHblii cunte3. [IpoOiembl U NEpCHEKTUBBI  AAEPHOMN
JHEPreTUKU. DKOJIOIMYECKUE aCIEKThI IAEPHON SHEPTETUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
@dyHIaMeHTalbHbIe B3auMoAeHCTBUS. EMuHCTBO (pr3nueckoi KapTHHBI MUpa.
TexHnueckue ycTpoNCTBAa M NPAKTHUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).
Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Otanbl  pa3BUTHS  acTpoHOMMHU. [IpukimagHOe W MHPOBO33PEHUECKOE 3HAYCHHUE

ACTPOHOMMHU.

Bup 3Bé3mH0r0 HeOa. CO3B€3,Z[I/I}I, SAPKUC 3Bé3ﬂbl, IJIaHCThI, UX BUIUMOC IBUKCHUC.

Conneunas cucrema.
Connue. ConHeuHass akTUBHOCTh. Mctounumk sHeprum ConHua M 3BE3A. 3BE3NBI, WX

OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3MbI
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[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocje0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3n. COBpEeMEHHbIE IPEACTABIEHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax AeATeIbHOCTH YeJIOBEeKa, pOJb M MeCTO (U3HKU M acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTcS C Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnuvie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,

HPU3HAKK OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE IIOLAIU INIOCKUX QUryp u o0bEMa Tel.
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Buonozus: »nexTpudeckue SIBIEHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBMKEHHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECHUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPIABIX TEll,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaIbHbIA aHAJIH3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozusn: NTMHUM HJIEKTPOIIEPENad, T€HEPATOP IIEPEMEHHOIO TOKA, DJIEKTPOJABUIATEb,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBYU-neus,

HpOGKI.[PIOHHLIﬁ arirnapar, BOJIOKOHHAas OIITHKAa, COJIHCUHAA 6&Tap65{.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUSA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeaHEro oO0IIero oO0pa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS y4eOHOTo mpenmera «Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCs PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacimpeHie XU3HEHHOTO OMBbITAa M ONbITa JESITEIBHOCTH B TPOILECCE pPeau3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM TMMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYCCKUX TYMAaHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATENBHOCTh B HHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHCTBOBATh C COIMMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTHKEHUSM POCCHHCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIE B ICATEILHOCTH yUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyILIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:
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ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANBHON JEsATEIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHME COBEpILIaTh OCO3HAaHHBIM BBIOOp Oymymieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO M caM0o00pa3oBaHUIO B o0jacTu U3MKH HA
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpBl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHI B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eNel yCTONYMBOrO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOIIMXCS 3HaHU 10 (u3uKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HU3NUECKOIN HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUCHUST (PU3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh HHANBHUIYAIBHO U B TPYIITIE.

B nporecce nocTrkeHus THYHOCTHBIX PE3yJIbTATOB OCBOSHHS MPOTPaMMBbI IO (PHU3UKE NS
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYarOIIMXCSl COBEPILIEHCTBYETCS SMOLMOHAIbHBIN
WHTEJUIEKT, MPEAIOJaralonifii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUSs, BKJIFOYAIOIIETO CITIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMpOBaHus, BKJTIOUAOIIETO CaMOKOHTPOIIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTH 32 CBO€ IIOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K OMOIMOHATBHBIM
WU3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY

BHYTpEHHEHl MOTHBAllMM, BKIIOYAIONIEH CTpEeMIIGHWE K JIOCTIDKEHUIO LEMH M YCIeXy,
ONTUMM3M, UHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIOYAMONIEH CHOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSIHHE IIPYTHX,

YUYUTBIBATE €T'0 ITPHU OCYIICCTBJICHUU O6HIGHI/I${, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,
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COITMATPHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C APYTHMH
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH HHTEPEC U pa3pemiaTh KOHMINKTHL
METANPEAMETHBIE PE3YJIbTATHBI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OILIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBrble ncciie10BaTeIbCKHE AeHCTBHSA .

BIIQ/IETh HAYyYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIeHHUs 3a7a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpPETaIluH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUU YUEOHBIX MPOECKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs,, HaXOIUTh apryMEHTHl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUMH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE€ peIIeHHs 3aJaud pPe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TIPUOOPETEHHBII OIIBIT;
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YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHBIE TOAX0Abl U PELICHHUS;

CTaBUTh NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

PatGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJy4YeHHUS MHMOpPMALUU (PUINYECKOTO COJIEP>KaHUsI U3 HCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3alMOHHBIX 3a/1ad C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MMaCHOCTH, TUTHEHBI, PeCypcocOepeskeH sl, IPaBOBBIX H
ATUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpkaHHUS B pa3NU4YHBIX QopMmaTax ¢ Yy4ETOM
Ha3HAueHUS WHPOPMALMKU W [EJIEBOM ayIAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEJICTaBICHUS U BU3YyaIU3al1H.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUA:
Oo0menne:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(IUKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.
CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAJIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JNIEUCTBUSA MO €€ TOCTHUKEHHIO: COCTAaBIAThH IUIAH JEHCTBUH, pACIpPENENaTh POIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBblE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,

MIPaKTUYECKON 3HAYUMOCTH;
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OCYLIECTBIIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHTYalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUSA
Camoopranuzaunus:
CaMOCTOSITENIbHO OCYILECTBISITh MO3HABATENIBHYIO JEATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUSI MPAKTUYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;
JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;
pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX IPEAIOYTEHUH;
JieNaTh OCO3HAaHHBINA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pEILICHHUE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIUHA B O0O0JACTH (PU3HKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEUCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHU;
HCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallii, BBIOOpA BEPHOTO PEUICHHUS;
OIICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MIPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MPU aHATN3€ PE3YJIHTATOB JIEATEILHOCTH.
IpunsiTue cedst U APyrux:
MPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JIOCTOUHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
IMPEJIMETHBIE PE3YJIBTATDBI

B mpouecce u3zydenus kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce y oOydarommiics

Hay4nTCH:
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JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YYUTHIBATh TPAHULBI TPUMEHEHUS HU3YYCHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéTa, aOCOJIIOTHO TBEPIOE TEJIO, UACANBHBIM ra3, MOJENu
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX Te€J, TOUYCYHBIA DJICKTPUYECKHUM 3apsAl IPU PEIICHUU
buznyecKux 3a/1ad;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JIBKCHUE 110 OKPY)XHOCTH, WHEpUHs, B3amMmozecicTBue Ten, auddysus, OpoyHOBCKOE
JBUKECHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tel MpHU HarpeBaHUU
(oxJaXKJIeHnHn ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH ALV, TUIaBIeHNUe, KpUCTAJUIN3aLus,
KHUIICHUE, BJIAKHOCTH BO3]lyXa, IOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyJlie, CBA3b MEXIYy IIapaMeTpaMu COCTOSHMS Ta3a B H30INPOLECCaxX, JJIEKTpU3ALMs Tel,
B3aUMOJICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIOJIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHUUalbHAs 3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMCAHWU TMPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTrUMH BEIIMUYUHAMH,

ONKCHIBATh HW3YYEHHbIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢usznyeckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, Ko3(QQUIHMEHT MOJE3HOro JEHCTBUSA TEIIOBOTO
JBUTATENS; IPU ONUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX O00O3HAYeHWS] M EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEITUYUHAM;

ONMCHIBATh U3YYEHHBIE DJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBJICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe IoJe,

HaHpﬂ)KéHHOCTI) mojrsA, MOTCHOHAJI, PA3HOCTb IIOTCHHOUAJIOB, IpPHU OIIHCAHHU TIPpaBUIJIBHO
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TPaKTOBaTh (U3MYECKUN CMBICT MCIOJIb3yeMbIX BEIWMYWH, WX OOO3HAUCHUS U EIUMHUIIHI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTUMH BETUYHHAMU;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HbroTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOM SHEPIuH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUIT CYNEPIO3UIIMU CUJI, TPUHIIUII
paBHOMPABUS UHEPIUATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEAHEH KUHETUYECKOM HSHEPIHU TEIJIOBOTO JIBUKECHHS
MOJIEKYJI C a0COJIOTHOW TeMIIepaTypoid, TIEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJICKTPUYECKOTO 3apsna, 3akoH KyrnoHa, Mmpu 3TOM pa3nuyarh CIOBECHYIO (HOpMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUITBI JIEHCTBUS MAIIMH, PUOOPOB U TEXHUYECKUX YCTPONCTB;
pasiuyaTh yCIOBUS UX O€30IaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBITIOJIHATh 3KCIEPUMEHTBI T10 HMCCIICIOBAHUIO (U3MYCCKUX SIBJICHHH M IPOIECCOB C
UCIIONb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpeHui, mpu IToM  (POpMyIupoBaTh
npoOiieMy/3ajaqy W = TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BBIOUpATh ONTUMANBHBI CIOCOO H3MEpEeHUss M HCMIOJIb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCUMOCTH MEXAy (GU3HMYECKUMU BEIMYUHAMH C HCIOJIb30BAHHEM
OpSIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3YIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYUH B BHUJE TaONMUI U TpadUKOB, JIe1aTh BBIBOIBI
10 Pe3ynbTaTaM MCCIEA0BAHUS;

coOmo1aTh MpaBwiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
y4eOHOTO0 9JKCIEPUMEHTa, YUeOHO-UCCIECNOBATENILCKOH M  TMPOEKTHOW JEATENbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS,

pemath pacu€THBIE 3aJadyd C SIBHO 3aJaHHON (PU3WYECKONW MOENbIO, HCIOIb3YsI
(bu3uYecKre 3aKOHBI W MIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4l BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBI, HEOOXOIUMBIE s €€ pEIICHUs,
MIPOBOAMTH PACU€Thl U OLICHUBATH PEATbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

pemaTh KayeCTBEHHBIE 3a/la4d: BBICTPAaMBaTh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY

PacCyXXJIEHUI ¢ OTOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,
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UCTIONIB30BaTh TPH PEUICHHH YYEeOHBIX 33a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCIKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HAaYKH, 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHNH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHMsI 3I0POBbsI U COOIIOJICHHSI HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpele;

paboTaTh B TPYIIIE C BHIIOJIHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYINIbI, pAalMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHWPOBATh  JCATEIBHOCTH B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMWBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pEeILICHHE pacCMaTPUBACMOH TPOOIIEMBI.

B nporecce u3ydenus kypca ¢usuku 6a3oBoro ypoHs B 11 kjacce y oOyyarommics
HAaYy4YUTCA:

JEMOHCTPUPOBATh Ha MpPUMEpPAX POJIb U MecTO (HU3UKH B (HOPMUPOBAHHH COBPEMEHHOU
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHM, B MPAKTUYCCKON
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
BHCKTpI/I‘IeCKI/II\/’I 3apsan, Jyd CBETa, TOYEUHBIM HCTOYHUK CB€Ta, dACpHad MOJACJIb aroma,
HYKJIOHHAs1 MOZIETIb aTOMHOTO sI/Ipa MIPU PeLIeHUN (GU3NUECKUX 3a/]1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (PM3HMKH: DJIEKTPUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOHeﬁCTBHe MAariuToOB, OJJICKTPOMAarHuTHas
UHAYKIMS, JACHCTBHE MarHUTHOTO MOJS HA IPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj,
3JIEKTPOMAarHUTHbIE KOJIeOAHUsS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npenoMieHue, uHTepdepeHius, audpakmus u TOJApU3AlHs CBETa, IHUCIIEPCHUS CBETa,
dotoanexkrpuuecknii 3¢pdexT (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs PaIMOaKTHBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, DIEKTPUIECKOe

HAIPSPKCHUEC, SJICKTPUUCCKOC CONTPOTUBJIICHUEC, PA3HOCTb MOTCHIIUAJIOB, 3JICKTPOABWIKYIIAA CUJIA,
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paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoseOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICH HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMHU BETMYUHAMU;

ONHKCBHIBATH M3YYECHHBIC KBAHTOBBIC SIBIEHUS W TPOLIECCHI, HUCMONB3YS (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyasCc (GOTOHA, IMEpPUOJ ToJypacmajia, SHEpPrusi CBsI3W ATOMHBIX SJE€p, HpPHU OMHCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUMHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBJICHUS, UCHONB3Ys (U3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBI IMOCJIENOBATEIBbHOIO M NapaJJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLMH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUSI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHMIIbI,
00JacTv) IPUMEHUMOCTH;

OIpPEACIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIIUCHIBATh N300pakeHHe, CO3/1aBaeMOE TNIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJNb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHUH: 1mpu 3ToM  (HOpMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT M (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:

P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
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busznyecKkux BENWYMH B BHAE TaOMUI M TpauUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
UCCIIEIOBAHMSI;

coOmoaTh mpaBmia 0€30MacHOro TpyAa MpPU TMPOBENECHUHM HCCIECAOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/JlaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
¢du3nUeckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7audl BHIOUPATh (PH3HUUECKYIO
MOJIENIb, BBIACIATH (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BEeIHMUNHBI,

peliaTe KayecTBEHHBbIC 3aJaud: BBICTPAWBATh JIOTHUECKU HEMPOTHUBOPEUHBYIO IIETIOUKY
pacCyXJIeHHI ¢ OMOpO HAa U3YUCHHBIEC 3aKOHBI, 3aAKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

HCIIOJIB30BaTh IIpU PCIICHHUUN y‘~I€6HI>IX 3aga4 COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAlM U MpPEICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, IMOJYYeHHON H3 pa3nu4H1bIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIHUIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOT0 UCIOIb30BAaHUS B TIOBCEIHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

HCIIOJIB30BAaTh TCOPETUYCCKUC 3HAHUA 110 (i)I/I?)I/IKe B HOBCGI[HGBHOI\/’I KU3HU [JIA
obecrnieueHns 0€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JITIS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIel cpee;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IpyNNbl, palMOHAIbHO pacHpelesTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYIIIbI B

pemicHuc paCCManHBaCMOﬁ HpOGJ’IeMLL
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne  HaummeHoBaHue pa3iesioB JekTpoHHbIe(U(PPOBHIE)
Kour-nbie IIpakr-kue
/0 ¥ TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

11 ®dusrKa 1 METOBI ) bubmuoreka [JOK
. HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2

Pa3zgen 2. MEXAHUKA

bu6mmoreka [IOK
2.1  Kunemarmka )
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2  Jlunamuka 7
https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHUs B bubnuoreka [IOK
2.3 6 1 1
MeXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
. KHHETHUYECKOU TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1

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

Ar PEraTHbIC COCTOAHUA

bu6mmoreka [JOK
3.3 BerrectBa. Pa3oBrie 5
https://m.edsoo.ru/7f41bf72
MIEePEXO0/IbI
Hroro mo pazaeny 24

Pazgen 4. JIEKTPOJANHAMMUKA

bu6nmoreka [JOK

4.1  DnexkrtpocTaTuka 10 1 1
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ITocrosiHHBIM
4.2  snexkrtpuueckuil TOK. Toku 12 1

B PA3JIMYHBIX CpCaax

IIpak-kue

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

JyieKTpOHHBIE (HU(PPOBBIE)

o0pa3oBaTe/IbHbIE Pecypchl

Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBHIEE KOJIMYECTBO 63 4
YACOB I10 ITPOI'PAMME
11 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBanme pa3jaesioB
KoH-HbIE
n/m | TeM NPOrpaMMmbl Bcero
padoThbI
Pazaen 1. JIEKTPOJIMHAMUKA
MarauTtHoe ToJe.
1.1  DaexkrpomarHuTHas 11 1
WHIYKIIHS
Hroro no paszneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

Mexannueckue u
2.1  >meKTpOMarHUTHEIE 9

KoJicOaHus

MexaHnuyeckue 1
2.2 5 1

OJICKTPOMAardiuTHBIC BOJIHBL

2.3 Ornruka 10

Hroro no paszneny 24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBHI CIIEIIMAIBHON 4 1 bu6mmoreka [IOK
- TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DJeMEeHThI KBAHTOBOU 6 bu6mmoreka [IOK
' OIITHKH https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2  Ctpoenue aroma 4
https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 AToMHOE PO 5
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

. DJIeMEHTHI aCTPOHOMUU U . 1 bubnuorexa [JOK
acTpoU3uKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0maroree A bubnuomexa I[JOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 A .
YACOB I10 ITPOTPAMME
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