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HOACHUTEJBbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTENbHBIX — opraHm3anusax —Poccuiickoii  Denepamu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenessroTcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAaHUpPYEMbIE Pe3y/bTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam oOyueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIaJ] B CHUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue U akTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS NP BHINOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca (hu3uKH 1751 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHLMUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca pU3NKH 00beJUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaius mpearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX PUII0KEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXe 00CyXAeHUs MpoOJIeM pallMOHAIBHOTO IPUPOIOTIONb30BaHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH o0ydarommxcs. i 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBaHMUsI 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSATh HM3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromue BbIOOpa (Qu3nueckod MOAeNnu sl CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBHSX MPEIMETHOro KaOuHeTa (DU3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKHX padOoT H JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEIOBAHUS M3y4aeMbIX SIBICHUI M IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4YeHUST GPUUKU B 00ILIEM 00pa30BaHUH SIBIISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHUSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTaBICHUN O POIM (PUIUKH ISl Pa3BUTHS APYIUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPUOOpPETEHUE CUCTEMBI 3HAHHMM 00 OOIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHUE (PU3UYCCKHX OCHOB W TPHUHIUIIOB JICHCTBHS TEXHUYCCKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM ISl Pa3BUTUSL YMEHUN MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunele runoressl. dusnyeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBOTCPHBIC JaTYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHUCTEMbl KoopAuHAT. ClioKeHHE NMEepeMEIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHOe majieHne. Y CKopeHne CBOOOIHOTO MaAeHHUS.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM IMPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBIXKCHHUS C IEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKU. TpeTuil 3akoH HproTOHA [1711 MatepralibHbIX 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 CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddumument tpenns. Cuna conpoTruBiIeHus
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U NaJACHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(GopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3JIydCHHUE. Y JAeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOTr0 3aKOHA TEPMOAMHAMHUKY K M3ompoiieccaM. I padudeckas mHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nedictBus terioBor MamuHbl. [{ukn Kapho u
ero KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKUE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HSHEPIUM Tella MPU COBEPIIEHUH pPadOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAaHUsl, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHJeHcamws. McmapeHne W KumeHue. AOCONIOTHAS W
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue m kpucramnuzauus. Y elbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHUS COBPEMCHHBIX  MAaTepuajgoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun oanekrpocratmueckoro 1mois. [loTenuuman. Pa3HOCTh  MOTEHIMAIIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue yCTpoilCTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlena. MOImHOCTD 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBBIE TPHUOOPBI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHuana.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pasps U IPOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYCHHEM METOJOB HAYYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIOTIEPEIaUH, TEINIOBOE PABHOBECHUE), DIIEKTPHUECKUE SBIICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAs TUCCOLUAIINS, TaIbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JIEeKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cylieprno3uiy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBeHne DNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKInK Papazes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOJABMXKYIIass CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO NOJI KaTYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAA [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neicTBUSI MOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna u  ¢asza kosnebaHuil. IIpyKUHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIe0AaTeIbHOM KOHTYype. AHANOTHS MEXJYy MEXaHWYECKMMH M 3JIeKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHMs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa wucnonap3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpPsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTHU NIEPUOA MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccenenoBanue NEpEMEHHOTO TOKAa B ILENM W3 IIOCJIEIOBAaTEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHUE, MpeJoOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMAarHOCTHMKA B TEXHMKE W MEIULMHE, pajap, PaavONpUEMHHUK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmoienue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiHOE paclipocTpaHEHHE CBETa B OJJHOPOIHOM Cpelie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJHOIO BHYTPEHHEIO
OTpaKECHHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKa, JU(paKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCUYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wucciaenoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -uactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOTOHOB IpU MEPEXOAe aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

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

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3zgea 8. JiieMeHTHI ACTPOHOMUHU M ACTPOPUUKH

Ortanbel pa3BuTuUs acTpoHoMuu. llpukiagHoe U MHPOBO33PEHUECKOE 3HAYECHHE
ACTPOHOMHH.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noaymapus u spKue 3BE3/bl.

HaGnronenus B teneckon JIynel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW |
THYECKON cdepax IesATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpa, pojb (U3NYECKOM Teopun B (HOPMUPOBAHUU
MpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce oCylIecTBISETCS C Y4ETOM
COJIepKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
SBJICHUE, HAay4HbIM (akt, rumoresa, (uznyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAONI0JIEHHE,
AKCIIEPUMEHT, MOJAECIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBHUKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUPOJE, NEHCTBUE pagualii Ha >XHUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKash CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyH, GoToCchEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHAasi OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOEHUs ydeOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

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

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIIEHWBATh CHTYAlMI0 M MPHHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MMPUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBUI B OKPY’)KAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTFHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHMHOJOTHEH, KIIOYEBBIMU MOHITHSIMH W METoJAamMH (PU3udecKon
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMUHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TMPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UpPOBaTh 3ajady, BBIABUTATH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJa4d B OOpPA30BATEIBHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABbLIKAMHU IMOJIYYCHHA I/IH(i)OpMaI_II/II/I (1)I/I3I/I‘-I€CKOFO COACPIKaHUA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPNAHWS B pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHO J1€ATENbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHCTBHUH, PaCHpENeNaTh POJH C Yy4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTu (QU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO OSPYAULUMU B 00IacTH (DUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K koHny o6yuenus B 10 kJiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHYECKON
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIH HJIEKTPUUECKUHN 3apsi] NMpPHU pElICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Ted,
IBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojehicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHJICHCALIUs, TIJIaBJIEHUEe, KPUCTAUIM3aIus,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE JTABJICHUS ra3a NMPHU €ro HArpEeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOb3Ys (hU3MYECKHE BEIWYMHBI: KOOpJIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢dusznueckue BEJIMYMHBL: JaBlIEHHWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas »JSHEeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHWS M EAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PUIUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IIOJIE,
HaIpsSOKEHHOCTh IOJS, IOTEHLHMAaJ, pa3HOCTh MOTEHIHUANOB; IPU OMNHCAHUM IPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUECKUE MPOLECCH U SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMuUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH cOXpaHEeHUs
MEXaHUYECKON 3HEPTUH, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENW KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpH 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCTIONb30BAHMS B IIOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHUil, IMpu 3ToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPEUIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTe mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEACHUHM HCCIEJIOBAaHUNA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI ¥ TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BBIOMPATh (PUZNIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIE 3aJa4d: BBICTPAUBATh JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUN U IPEACTaBICHUS y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00bCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON MTPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MPH pelieHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJIEHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHus, Iudpakuus U TOJsIpU3alUs CBeTa, JAUCIEpCUst CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOro Mo, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOsHHE M ONTHYEeCKas CHUJia JIMH3bI, IPU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLECCHI, HCHOIb3Yysd (QU3NUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MApajIeIbHOIO  COCIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJTYYEHHONH 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMUMHBI M (OpPMYJbl, HEOOXOAHWMBble s €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUM, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATH BKJIAJ KaXJOI'0 M3 YYaCTHUKOB IpYMNIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



Ne
n/n

HaumenoBanue pa3jiesioB

U TeM NPOrpamMMmbl

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

Pazgen 1. DU3UKA U MET

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)

o0pa3oBaTe/ibHbIE

pecypchbl

OJbl HAYYHOI'O ITIO3HAHUA

Hanpasienust
BOCIIUTATEJILHOMI
JeATeJHLHOCTH

11

dusnka n MCTOAbI HAYYHOT'O

IIO3HAaHUA

bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

I'paxxmanckoe
BOCIIUTAHUE:
c(hOpPMUPOBAHHOCTH
TPaKJIaHCKOM
MTO3UIUN
oOyuJarorerocsi Kak
AKTUBHOT'O U
OTBETCTBECHHOTO
YJI€Ha POCCUUCKOTO
00I111eCTBA;
MIPUHSTHE
TPaAULIMOHHBIX
0011IeYeIIOBEYECKHUX
T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX
LICHHOCTEH;
TOTOBHOCTH BECTH
COBMECTHYIO
JIeITEITLHOCTD B
WHTEpecax
IPa’KJaHCKOTO



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

Uroro no pazgeny

o01ecTBa

Pa3zgen 2. MEXAHUKA

2.1

Kunemartuka

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

JyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHHE:
c(hOpMUPOBAHHOCTH
HPABCTBCHHOT'O
CO3HAHMSI,
ATUYECKOTO
TIOBE/ICHUS;
CHOCOOHOCTH
OLICHUBATh
CUTYAIIHIO U
MIPUHUMATH
OCO3HaHHBIE
pelIeHus,
OpPUEHTHPYSICh HA
MOpaTbHO-
HPAaBCTBEHHBIE
HOPMBI U IEHHOCTH,
B TOM YHCIIC B
JesITebHOCTH
y4€HOTO; OCO3HAHUE
JUYHOTO BKJIAJa B
MIOCTPOCHHE

YCTOMYUBOTO

Oymymiero;



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

2.2

JnHamMuka

bubnuoreka [{OK

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

Ilennoctu
HAay4HOTO
MO3HAHMUSL:
c(OpPMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
(bu3nIeCcKoil HAyKH;
OCO3HaHUE
IIEHHOCTH Hay4YHOU
JeATEIILHOCTH,
TOTOBHOCTH B
npoLecce H3y4eHHsI
buzukn
OCYIICCTBIISATh
MPOCKTHYIO
UCCIIEI0BATEIbCKYIO
JEATENLHOCTD
WHIUBHUIyaJIbHO U B
rpymime.

2.3

3aKOHEI COXpPAaHCHUA B
MEXAaHHUKEC

bubnunorexa LIOK

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

Tpynosoe
BOCIIUTaHHE:
UHTEpeC K
pa3nu4HbIM chepam
npodeccnoHaNbHOMI
JeSITeIbHOCTH, B
TOM YHCJIe
CBSI3aHHBIM C
¢buzuKoii n



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

Hroro no pazneny
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Pazgen 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJIUHAMUKA

TEXHUKOU, yMEHUE
COBEpIIAThH
OCO3HAHHBII BBIOOP
Oynyueit
npodeccuu u
pealln30BEIBATh
COOCTBEHHBIE
YKU3HCHHBIC TIJIaHbL;
TOTOBHOCTh U
CIIOCOOHOCTB K
00pa3oBaHHIO U
camM000pa30BaHUIO
B o0sacTu (hU3UKH
Ha MPOTSHKEHUU
BCEH KU3HU,

OCHOBBI MOJIEKYJIAPHO-

3.1
KMHETUYECKOUW TeOpun

3.2 OCHOBBI TEpPMOAMHAMUKHI

10

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72

OcreTndeckoe
BOCIMTAHUE:
ICTETUUYECKOE
OTHOLIEHHUE K MUDY,
BKJIIOYAs ICTETUKY
HAy4YyHOTO
TBOPYECTBA,
MPUCYIIIETO
¢duznueckoil Hayke;
[Tarpuotnueckoe
BOCIIMTAHHE:



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

c(hOpMUPOBAHHOCTH
poccuiickon
rpak1aHCKOM
UJCHTUYHOCTH,
naTpUOTU3MA;
LIEHHOCTHOE
OTHOIIICHHE K
rocyAapCTBEHHBIM
CHUMBOJIaM,
JOCTHKCHUSM
POCCUNCKUX
yu€HBIX B 00JacTu
(bU3KKY U TEXHUKH,

3.3

ArperatHbie COCTOSIHUS
BenrecTBa. ©a3oBEIE
TIePEXOIBI

bubmmoteka IIOK

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

I'paxxmanckoe
BOCITUTAHUE:
c(hOopMUPOBAHHOCTH
rpak1aHCKOU
MO3UITUHN
oOyuJarorerocst Kak
aKTUBHOTO M
OTBETCTBEHHOTO
YJIeHa POCCUICKOTO
00I11eCTBA;
MIPUHSATHE
TPaAUIIMOHHBIX
00IIeYeTI0BEYCCKUX
T'YMAHUCTHUYECKUX U
JEMOKPATHIECKUX
IIEHHOCTEH;

TOTOBHOCTH BECTU



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

COBMECTHYIO
NesITeNIbHOCTD B
UHTEpecax
Ipax/IaHCKOro
o0111ecTBa,
y4acTBOBAaTh B
CaMOYIIpaBJICHUH B
o0Opa3oBaTenbHOMI
OpraHu3aINH;
yMEHHUe
B3aMMOJICIICTBOBATH
C COLMAbHBIMU
WHCTUTYTaMH B
COOTBETCTBUU C UX
(GYHKIUSAMU |
Ha3HAuYCHUEM;
TOTOBHOCTb K
T'yMaHUTapHOU U
BOJIOHTEPCKOM
NesTeNbHOCTH;

Hroro no pazneny

24

Paznea 4. JIEKTPOJANHAMUKA

4.1

DJIEKTPOCTATHKA

10

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

Ilennoctu
HAy4YHOTO
TTO3HAHUS:
c(hOopMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY



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

4.2

TlocTosTHHBIN

anexkTpudeckuii Tok. Toku

B pa3JIMYHBIX Cpeaax

12

bubmmoreka IIOK

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

YPOBHIO Pa3BUTHUS
(bU3NYECKON HAYKH,
OCO3HaHUE
LIEHHOCTH HAy4YHOU
NESITeIIbHOCTH,
TOTOBHOCTH B
pOoIecCce U3yUCHUS
¢buzukn
OCYIIIECTBIISTh
MIPOSKTHYIO U
HCCIIEJIOBATEIbCKYIO
JesITeIbHOCTD
WHIUBUAYAIBHO U B
rpymnme.
JyXoBHO-
HPABCTBEHHOE
BOCTIHTAHUE:
c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O
CO3HAHWSI,
ATUYECKOTO
MIOBEJICHUS;
CIIOCOOHOCTh
OIICHUBATh
CUTYaIUIO U
MPUHUMATH
OCO3HAaHHBIE
pelIeHus,

OPHUEHTHPYSCh Ha

MOpabHO-



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

Hroro no pasaciny
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HPABCTBEHHbIC
HOPMBI U IEHHOCTH,
B TOM YHCJIE B
NEeSATEIbHOCTH
Y4€HOI0; OCO3HAHHE
JIMYHOTO BKJIaJA B
IIOCTPOEHUE
YCTOMYUBOIO
Oymymiero;

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME
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DcTeTHYecKoe
BOCITUTaHHUE:
ACTETHYECKOE
OTHOIIIEHUE K MUDY,
BKJIIOYAsl ICTETUKY
HAy4YHOTO
TBOPYECTBA,
MPHUCYIIIETO
¢uznueckoil Hayke;




n/n

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

11 KIIACC

KoaunuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

Pazgea 1. JIEKTPOJUHAMUKA

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HanpasJjienue
BOCIIUTATEJILHOM
JeATeJHLHOCTH

11

MarauTtHoe 1oJe.
DJIeKTpOMarHuTHas

VHYKLUS

11 1

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

c(hOpPMUPOBAHHOCTH

[TarpuoTnyeckoe
BOCIIUTaHUE:

pOCCUiiCKOM
rpak1aHCKOM
UJCHTUYHOCTH,
NaTpUOTH3MA;
[IEHHOCTHOE
OTHOIIICHUE K
roCcyAapCTBEHHBIM
CHUMBOJIaM,
JOCTHKCHUSM
POCCUNCKUX
yu€HBIX B 00JacTH
(bU3KKH U TEXHUKH,

Hroro no pazneny

11

Pasnea 2. KOJIEBAHUA U BOJIHbBI

2.1

Mexanuueckue 1
3JIEKTPOMArHUTHBIC
KOJIeOaHNsA

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

I3KO0JIOTUIECKOE
BOCIIUTAHUE:

c(hopMUPOBAHHOCTH

IKOJIOTHYECKOM



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

KYJbTYPBI,
OCO3HaHHE
Ir100a7aBLHOTO
xXapakTepa
JYKOJIOTHYECKUX
npooem;
MJIaHUPOBAHUE U
OCYIIECTBJICHUE
JIEUCTBUI B
OKpY’Karollleu cpeze
Ha OCHOBE 3HAHUS
1esneil ycrounuBoro
pa3BUTHUSA
YeJIOBEYECTBA;
pacIIMpeHHe OMbITa
JIeSITSILHOCTHU
IKOJIOTHYECKOM
HaIpaBJIEHHOCTH Ha
OCHOBE UMCIOIIUXCS
3HaHUI 10 PHU3UKE;

2.2

Mexannueckue u
ANEKTPOMATHUTHBIE BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c97c

DcTeTnyecKoe
BOCITUTaHHUE:
ACTETHYECKOE
OTHONICHUE K MUY,
BKITIIOUAsl ICTETUKY
HAy4YHOTO
TBOPYECTBA,
MIPHUCYIIIETO
¢buznueckoil Hayke;



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

JlyXxoBHO-
HPaBCTBECHHOE
BOCIIUTaHUE:
c(OpPMHPOBAHHOCTD
HPaBCTBEHHOI'O
CO3HaHUS,
THYECKOTO
MOBEACHUS,
CIIOCOOHOCTH
OILICHHUBATH
CHUTYAIUIO U
bubnnorexa [JOK HpHHEMATE
23 3 https://m.edso0.ru/7f41c97c OCOSHARHPIC
peLICHMS,
OPUECHTUPYACH HA

MOpaJbHO-

OnrTuka

10

HPAaBCTBCHHBLIC
HOPMEI 1 ICHHOCTH,
B TOM YHCJIE B
JESTEIBHOCTH
Y4€HOI0; OCO3HAHUE
JIMYHOTO BKJIAJA B
IIOCTPOCHHE

YCTOMYUBOIO
24

Hroro no pazgeny

Oynywero;
Pa3pea 3.

OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHN
31 OcCHOBBI CIELIMATIBHOM 4 1
TEOPUHU OTHOCUTEIIBLHOCTH

bubnmnorexa [JOK I'paxxnanckoe
https://m.edsoo.ru/7f41c97c BOCIIUTaHHE:



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

c(hOpMUPOBAHHOCTH
rpak1aHCKOM
MO3ULIUU
oOyyJaromerocs Kak
AKTUBHOI'O U
OTBETCTBEHHOI'O
YJIeHa POCCUMCKOIO
00I111eCTBA;
MIPUHSATHE
TPaIUIIHOHHBIX
00I1IeYEeI0BEYECKUX
T'YMaHUCTHYECKHUX U
JEMOKPATHICCKUX
LICHHOCTEH;
FOTOBHOCTbH BECTHU
COBMECTHYIO
JIEATENHHOCTD B
WHTEpecax
IpaxaaHCKOTO
oOmecTBa

Hroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1

DeMeHThl KBAHTOBOM
OIITHKH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

9KOJOTHYSCKOT0
BOCITUTAHUS:
c(hOopMUPOBAHHOCTH
9KOJIOTHYCCKOU
KYJIbTYpHI,
OCO3HaHHE
rI100aabHOTO



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

4.2

Crpoenue atoma

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

Xapakrepa
9KOJIOTHUECKUX
po0em;
IUTAaHUPOBAHUE U
OCYILIECTBIICHUE
JIEUCTBU B
OKpY’KarollleH cpeze
Ha OCHOBE 3HAHUS
ueyied yCTOMYMBOro
pa3BUTHS
YeJI0BEYECTBA,
paciMpeHue omnbITa
JeSITeNIbHOCTH
3KOJIOTUYECKOU
HaIpaBJIEHHOCTH Ha
OCHOBE UMEIOLITUXCS
3HaHUU 1O PU3UKE;

Ilennoctu
HAy4YHOTO
MMO3HAHUS:
c(hopMUPOBAHHOCTH
MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
¢u3nuecKoil HayKu;
OCO3HaHUE
LIEHHOCTH HAy4YHOU
NeSTeTLHOCTH,
TOTOBHOCTbH B



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

4.3

ATOMHOE PO

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

nporecce U3y4eHus
(771N’
OCYIIECTBIISTh
MIPOEKTHYIO U
UCCIIEIOBATEIIbCKYIO
JeSITeIbHOCTD
WHIUBUAYAIBHO U B
rpymrme.

DKOI0TrIYECKOE
BOCITMTaHUE:
c(hOpPMUPOBAHHOCTH
9KOJIOTHYCCKON
KYJIbTYpHI,
OCO3HAHME
r100aabHOTO
XapakTepa
9KOJOTHYECKUX
npobiuewm;
IJIAaHUPOBAHUE U
OCYIIIECTBJICHUE
JIEUCTBUI B
OKpY>Karollen cpene
Ha OCHOBE 3HAHUS
LeJied yCTOMYMBOro
pa3BUTHUS
YeJI0BEUCCTBA;
pacIIMpeHne OnbITa
JEeSITCILHOCTU
9KOJIOTHYCCKOU
HaIpaBJIEHHOCTH Ha



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

OCHOBE UMCIOIINXCS
3HaHWH 1Mo (HU3UKeE;

Uroro no pazgeny

15

5.1

DNeMEeHTHl aCTPOHOMUU U
acTpopU3UKHI

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmmoteka IIOK

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

TpynoBoe
BOCIIUTAHHE:
UHTEpEC K
pa3nu4HbIM chepam
npodeccHoHATEHOM
NeSITeTIHHOCTH, B
TOM YHCJIC
CBSI3aHHBIM C
(buzuKon u
TEXHUKOH, yMECHHE
COBEpIIATH
OCO3HAHHBII BBIOOP
Oynymueit
npodeccuu u
peaTn30BhIBATH
COOCTBEHHBIE
YKU3HCHHBIC TUTAHBI,
TOTOBHOCTb U
CHOCOOHOCTH K
00pa3oBaHMIO U
caM000pa30BaHHIO
B o0nactu pusuku
Ha MPOTSDKCHUN

BCEM KU3HU;


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

Hroro no pazneny

Paznesn 6. OBOBITAIOIIEE ITOBTOPEHHUE

6.1

O6o0m1aroniee MOBTOpEHUE

4

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

I'pasxmanckoe
BOCTIUTAHHE:
c(hOpMUPOBAHHOCTH
rpak1aHCKOM
MO3UIIUU
oOyuarorerocsi Kak
aKTUBHOTO U
OTBETCTBEHHOT'O
YJIEHA POCCUMCKOTO
00I11eCTBa;
MIPUHSATHE
TPaIUIIUOHHBIX
00I1eYeI0BeueCKUX
T'YMaHUCTHYECKHUX U
JEMOKPAaTHYECKIX
LIEHHOCTEH;
TOTOBHOCTH BECTH
COBMECTHYIO
JeSITeIILHOCTD B
WHTEpecax
IpaxaaHCKOTO
oOmecTBa,
y4acTBOBaTh B
CaMOYNpaBIIeHUU B
o0Opa3oBaTenbHON
OpraHH3aIlIH;
YMCHHE



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

B3aMMO/ICVICTBOBATh
C COLIMAJIbHBIMU
WHCTUTYTaMH B

COOTBETCTBUU C UX

GyHKIMSIMU U
Ha3HAYEHHUEM;
TOTOBHOCTb K
T'yMaHUTapHOU U
BOJIOHTEPCKOM
JEATEIIbHOCTH;

Hroro no pasaciny

PesepBHOE Bpems

TpynoBoe
BOCIIUTaHHE:
UHTEpEC K
pa3nu4HbIM chepam
npodeccnoHanbHOM
NeSITeTbHOCTH, B
TOM YHCIIe
CBSI3aHHBIM C
¢bu3uKoi n
TEXHUKOW, yMEHHUE
COBEpIIAThH
OCO3HaHHBII BHIOOD
Oynyieit
npodeccuu u
peann30BHIBATH
COOCTBEHHBIE
KU3HEHHBIC TUTaHBI,
TOTOBHOCTP U




OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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CHOCOOHOCTH K
00pa3oBaHHIO U
camMo00pa30BaHUIO
B o0sactu (hU3UKH
Ha MMPOTSHKEHUHU
BCEU )KU3HU




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kosaun4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
Tema YpoKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie 06pa30BaTeJIbeIe
n/n Bcero U3YYeHUS
padoTbI padoTbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunslie MGT}(I)I;[H HozHEHfm 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEeT0 MUpPa
Ponb u MecTo pusuku B
($hOpMHUPOBaHUH COBPEMEHHOM bubamnoreka [JOK
2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
neokenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubmuorexa [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoreka [JOK
JBVKECHHE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.
7 I[BI/I)KI;HI/IC MaTepHaanoﬁ TOYKH 10 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
3 [TpyHIMIT OTHOCUTENBHOCTH 1 bubmuoreka [IOK

lanunes. MHepunanbHble CUCTEMBI

https://m.edsoo.ru/ffOc3be8



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

orcuera. Ilepseii 3akoH HproToHA

Macca tena. Cuna. [Ipuniun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU
10 Tperuii 3akon Herotona s but6mmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTO TsiroTeHus. Cuina
11 TSDKECTH. II')[epBa;I KOCMHYECKast Bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK

Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubamnoreka [JOK

JBUKCHHMHM TE€Ja B KUIKOCTH HJIH https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnmorexa LIOK

Tena. MomeHT cubl. [1nedo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsI TBEPOTO Tela
NMnynsc MmaTepralbHOM TOYKH,

15 CUCTEMBI MaTepUATbHBIX TOUEK. bubnmnorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMnynabsca. PeakTuBHOE IBUKEHHE

PaGoTta 1 MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprus bubnuorexa [JOK
MaTepuaabHOW ToUkH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU

17 [ToTenunanbHas 3HEPTHUs. bubmuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrus Tena

BOJIM3U MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIMAJIbHBIE CHIIBI. CBA3b
paboOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUn

JlaGopaTtopHnast pabota
«HccrenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOMH
SHEPIuu Telia Ha puMepe
PacTSKCHUST PE3HHOBOTO KI'yTa)

KonTtponsHast pabora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

https://www.yaklass.ru/

bubnmorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
Teopun. bBpoyHOBCKOE ABUKEHUE.

Huddyszus

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
KUJKOCTEN U TBEPABIX TEl

https://www.yaklass.ru/

23

24

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

TeruoBoe paBHOBECHE.

https://www.yaklass.ru/

https://www.yaklass.ru/
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Temneparypa u e€ u3mMepeHue.
[lIxana remnepatyp Llenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuoreka [JOK
JBHKEHUS MOJIEKYIL. Y paBHCHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeipona
27 3akoHn /lanproHa. ["a30BbIe 3aKOHBI https://www.yaklass.ru/
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTU httos://www.vaklass.ru/
MEX]y ITapaMeTpaMu COCTOSTHUS
pPa3peKeHHOTr0 raza
29 H3onponecchl B uACAIBHOM rase u Bbu6mmoteka [JOK
uX rpaduyeckoe npeicTaBIcHNue https://m.edsoo.ru/ff0c570e
BuyTpenHnss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 cnocoObl €€ n3meHeHnus. KomnuecTBo bubnuoreka [TOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UICATLHOTO
rasa
31 Bunsl Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y aenbHas TEIIOEMKOCTH BEIIECTBA.
39 KonunuecTBo TennoTsl npu bubnuorexa [JOK
Terionepenade. AanadbaTHbIA https://m.edsoo.ru/ff0c5c36
pouecc
33 [TepBrbIit 3aKOH TEPMOMHAMUKH U bubnuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://www.yaklass.ru/
https://www.yaklass.ru/
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€ro MPUMCHCHHUCEC K U30IIponecccam

https://m.edsoo.ru/ffOcsefc

HeoOpatumocTs npoiieccoB B

34 npupoae. Bropoi 3akoH bubmorexa HOK
prpoZe. BTOp https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicrBus u KI1/] but6mmoreka [JOK
TEIJIOBOYW MAIlIMHBI https://m.edsoo.ru/ff0c600a
36 [Muxa Kapuo u ero KIT[J https://www.yaklass.ru/
] §)

37 KOJIOTIHECIHE MPOOIIEMbI https://www.yaklass.ru/

TETIOIHEPTETHUKH
000 7

38 «Moneg ;51 i:ilo $:;£OECHOBLI Bubamorexa LIOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI

K 3]

39 «M::;IeTlf OJE) Hlj;p(;pl:;i: OOTceHN(I)ZH Bubmmorexa IOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnmorexa [JOK

Hcnapenue u KuneHue https://m.edso0.ru/ff0c63b6
A
s | sammnoor seatyes, Hocsmenmi BuGanorera LIOK
yxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckne u
LA
2 | ‘ool nonorarmen. R BuGanorera LIOK
p FRHA https://m.edsoo.ru/ff0c65f0
Kpuctayisl. COBpeMEHHBIE
MaTepHaIbl
I1 .
TIABJICHUE U KPUCTAJUTH3AIIHS BuGmorexa OK
43 VenpHas TEMIOTA IUIABICHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c64d8
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bubnunoreka LIOK

44 Yy o
PaBHERHC TEMIOBOTO baarca https://m.edsoo.ru/ff0c6820
) .0 7|
PALL. 8 p https://m.edsoo.ru/ffOc6bcc
3apsioB
I1
" Homypososms Saxon BuGanorexa LIOK
YHpOBOa ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsiaa
B i .
57 | Konomn Tonommt oo BuGamorera LIOK
y ’ p https://m.edsoo.ru/ffOc6ce4
3apsj
Hanpssk€HHOCTB AIIEKTPUYECKOro
48 noss. [IpuHuun cynepno3unuu bubnmorexa LIOK
AIIEKTPUUYCCKUX MOJIeH. JInHuM https://m.edsoo.ru/ffOc6df2
HaANPsHKEHHOCTH
Pa6
o | Tmmee—"
' HHaL. https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
I1
50 eKrpoCTaTIACCKON Hoe, BuGmorera LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 DnexTpoéMkocTh. Konmencaro bubmorexa HOK
p ’ a p https://m.edsoo.ru/ff0c7126
I
a pa- p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAToOpa
JIa0 0 "N
53 abopatopras pabota “HISMEperHe https://www.yaklass.ru/

AIEKTPOEMKOCTH KOHAeHcaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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54

55

56

57

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
armapara, CTpyHHOro npuHTEpa.
DJIEKTpOCTaTUUYECKAas 3aluTa.
3a3eMyieHHe IEKTPOIPHUOOPOB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[TocnenoBarenpHOE, TAPATUICTHLHOE,
CMEIlIaHHOE COETMHEHUE
poBoAHHUKOB. JlabopaTtopHas
pabota «3yueHne CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB)»

PaGora 1 MOLIHOCTE

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://www.yaklass.ru/

https://www.yaklass.ru/

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74f0

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJIUMOCTD
TBEPABIX METALIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
Temneparypbl. CBepXIpOBOAUMOCTh

https://www.yaklass.ru/

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

https://www.yaklass.ru/
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[ToynpoBOIHUKH, UX COOCTBEHHAS
U IIPUMECHAs IIPOBOUMOCTb.

but6mmoreka [JOK

o1 CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DJEeKTpUUECKUN TOK B PaCTBOpax U
62 paciuiaBax 3JIEKTPOJIMTOB. bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHUI TOK B ra3ax.
CamocTosTenbHbIN 1 bubmmoreka [JOK
63 .
HECaMOCTOSTEIIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue nprudopsl U
64 YCTPOMCTBA U UX IPAKTUYECKOE Bbu6mmoteka [JOK
npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 O06o06mmaromuit ypok bubnmnorexa [JOK
«DNEKTPOIUHAMHKAY https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme
66 «Qnekrpocraruka. [IocTosHHBIMI bubmuoreka [OK
JNeKTpU4ecKuit ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbIX Cpeax»
PesepHblil ypok. KonTpoiabHas
67 P pa 6(})Ifa o TeMep bubmuoreka [OK
https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka"
Peseprubriil ypok. O6o06maronuit
68 ypok o TeMaM 10 kacca bubmuoreka [IOK

"MomnekymsipHas Gpu3mnka u
TepMoJAMHaMHUKa"

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME 8



11 KIIACC

KoanyecTBo 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pasoBare/ibHbIC
padoThI padoTshI pecypchl
ITocTossHHBIE MATHUTHI U UX
B3auMoOAcricTBHE. MarHuTHOE II0JIE. bu6mmoreka [IOK
1 . 1
BekTop MarHUTHOM MHITyKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWH
MarsuTHOe 1oJie TPOBOTHUKA C
5 TokoM. OnbIT Dpcrena. 1 bu6nmoreka [JOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3ydeHue
3 MalI“)HI/ITfIOFO EOJ‘IH KaTYIJ_I)I,:II/I c 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
4 JlaGopatopHnas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue IeCTBUA https://m.edsoo.ru/ffO0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»
JleficTBE MarHUTHOT'O MOJIS Ha
5 JBUKYITYIOCS 3apsKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS WHIYKITHS.
6 [ToTrok BekTOpa MarHUTHOU 1 https://www.yaklass.ru/

unaykuuu. DJ1C uaaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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3JEKTPOMArHUTHOM MHYKIIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue sBJICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J1C
CaMOMHIYKIUHU. DHEPrust

MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpolcTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE
MarHMThl, 3JIEKTPOMArHUThI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbIX YaCTHII,
WHAYKIIUOHHAS T1eYb

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

https://www.yaklass.ru/

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS
KonrtponbHas pabora no teme
«MarHuTtHoOe 1oJe.
DJEeKTPOMAarHUTHAS HHIYKIIUS

CBo06oiHbIE MEXaHUYECKHE
Kosnebanus. ['apmMoHnUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
IIpeBpamenue sHeprun

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

https://www.yaklass.ru/
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neproa MajbIX KOJIeOaHHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHblil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJ1e0aHus B UACAIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIrUr B UACAIIBHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIeHHBIE
MeXaHHUYecKue KoneOaHusl.
Pesonanc. BeinyxaeHHbie
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.

CunyconaabHBINA TTEPEMEHHBIN TOK.

MOoOMmHOCTh IEPEMEHHOT0 TOKA.
AMIUTNTY/IHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpaucpopmarop. [Ipoussoacrso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa EPEMEHHOTO
TOKa, JINHUH 3JIEeKTpoIepeaay

https://www.yaklass.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
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DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE MEKTPOIHEPTUH.

20 KyneTypa ncnosp3oBaHus https://www.yaklass.ru/
AJIEKTPOIHEPT U B MIOBCEIHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenws. [lepuo.
21 Cioporz;Tb [I))aCHpOCTpaHI;HI/Ii u bubmmoreia LIOK
https://m.edsoo.ru/ff0cca54
miuHa BONTHEL. [Tonepeunsle u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJIHBI, HX
23 CBoﬁcpTBa 1 ckopocTb. LlIkaa bubnmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI PAAHOCBSI3U U
24 TeJeBUICHUs. Pa3BuTHe cpeicTs https://www.yaklass.ru/
cBs3u. Pagnonokamus
o5 KonrtponbHas pabora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuotexa [JOK
Toueunsriit ucrounuk cera. Jlya https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 0Tpa>11)<eHH51 cera. [loctpoenue bubmmoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKajie
28 IIpenomiienue csera. [lonnoe bubnuoreka [IOK



https://www.yaklass.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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https://www.yaklass.ru/
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https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroJi MoJIHOTo
BHYTPEHHEI0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

Jlaboparopnas pabota «3mepenue

bubmuorexa [JOK

29 MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuit
30 B JIMH3E. CDopI:vlyna TOHKofII) JIUH3BIL. bubmmoreia LIOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGoparopHnas pabota
31 «ccneqoBanue CBOMCTB https://www.yaklass.ru/
M300paKeHH B TUH3AX)
Hucniepcust ceeta. CIIOXKHBIA cOCTaB
39 oenoro ceera. L[er. JlabopaTopHas https://www.vaklass.ru/
pabora «HabmroaeHue aucnepcun
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnnorexka HOK
cera. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3anus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpuOOPHI U YCTPOCTBA
35 M YCIIOBHUS X 0€30MacHOTo https://www.yaklass.ru/
MPUMEHEHUS
['paHUIIBI MPUMEHIUMOCTH
36 KJ1aCCHUYECKOM MEXaHUKH. bu6nmoreka [JOK
[TocTynatsl criequanbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCHUTENHHOCTD bubnuotexa [JOK

OOTHOBPEMCHHOCTH. 3aMe)IJ'IeHI/Ie

https://m.edsoo.ru/ffOcfa42
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BPEMCHH U COKpAIICHUC NJIMHBL

DHeprus U UMITYJIbC
pensTUBUCTCKOM yacTulibl. CBS3b

bubmuorexa [JOK

38
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
K 0 O .
3 Ocnoms enetassiof reopin bimorera LIOK
B P https://m.eds00.ru/ffOcf6f0
OTHOCUTEILHOCTH
40 ®otonbl. Dopmyia [1naHka. bubnuoreka [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
p | oo
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | “oomebian Voman:
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
. I1. H.
£3 | Tiobereus Xenmmockoo neicrne Bromorera L1OK
AeBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 HIPAKTIHBCROP HPHMCHEHIC: https://www.yaklass.ru/
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6nmoreka [JOK
KBaHTOBOM ONITHKM» https://m.edsoo.ru/ff0d0302
M T .0
onenb aroma TomcoHa. OBITHI BuGmiorexa [IOK
46 Pezepdopaa o paccesauro a-

yactull. [Inanerapnas mozaens

https://m.edsoo.ru/ff0d091a
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aToMa

47 ITocrynatel bopa bubmmorexa OK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjioieHue GOTOHOB
48 MpHU MEepexojie aToMa ¢ OJHOTO bu6mmoreka [IOK
YPOBHSI SHEPIHHU Ha Apyroit. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBEIe cBoiicTBa yacTull. BoaHEI
49 ne bpoits. Kopniyckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3Ty4YCHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHUS
CoiictBa anb(da-, 6era-, ramma-
51 nsnyseii. Brsie https://www.yaklass.ru/
pPaZOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI
OTkpBITHE TPOTOHA U HEUTPOHA.
59 W3oronsl. Anbda-pacnan. bubnnorexka [JOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3inydeHue
DHeprus CBS3M HYKJIOHOB B s7pe.
AnepHsle peakunu. A nepHblit Bu6morexa LIOK
53 peaktop. [IpoOieMbl, TEPCIIEKTHRBEI,

OKOJIOTHYCCKHE aCIICKThI H}IepHOfI
SHEPTCTUKU

https://m.edsoo.ru/ff0d1356
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54

55

56

DieMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pPEruCTpaluy dJIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3n4IecKoil KapTUHBI MUPa

Bun 3sé3anoro neba. Co3se3nus,
SIpKHUE 3BE3bI, TIAHETHI, UX
BuauMoe asmxeHue. ConHeuHas
cHucTeMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CosHia v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

https://www.yaklass.ru/

https://www.yaklass.ru/

57

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorun CoaHIa U 386311

https://www.yaklass.ru/

58

Mneunsiii [1yte — Hama
lNamakTtuka. [lonoxenne n
neuxenne ComnHua B ["amakTuke.
INanaktuku. YEpHBIE ABIPHI B A1pax
raJlakTUK

https://www.yaklass.ru/

59

Bcenennas. Pazberanne rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTtrka

https://www.yaklass.ru/

60

Hepemennsie mpoGiembl

https://www.yaklass.ru/
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aCTPOHOMHU

61

62

63

64

KoHnTtposbHas pabota «71€eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o0maromuii ypok. Poib dusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH

YyeJIoBEKa

O60o6maromuii ypok. Pons 1 mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOU HAyYHOU KapTHHE
MHpa
O6o06maromuit ypok. Poib
(bU3UYECKON TEOpUH B
(hopMHUpPOBaHHUHM MPEACTABICHUH O
(bU3UYECKON KapTHHE MUpPa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

65

66

O6o06matomuii ypok. Mecto
bu3nYeCKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
IpeJCTaBIeHUN O MPUpoIe
PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAS WHIYKIIHS

https://www.yaklass.ru/

https://www.yaklass.ru/

67

68

Peseprubrit ypok. Ontuka. OCHOBBI
CIIEIMAIbHON TEOPHUH
OTHOCUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.

ONIEMEHTBI ACTPOHOMHUH U

https://www.yaklass.ru/

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784
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acTpou3uku

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* ®uzuka.10 kmacc.JI.D. I'ennenmreiin, FO.U. Jluk; mox pen. B.A. Opnosa. M3narenbcTBO
"Muemosuna"
®usuka.ll wmacc.JI.O. I'enpgenmreitn, FO.W. Jluk; mox pen. B.A. OpnoBa. M3narenbcTBO

"MuemosuHa"

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

O®usuka.l0 kmacc:TexHomoruyeckue Kaptol ypokos/aBT.-cocT.H.JI.Ilenareliuenko.-Bonrorpan:
Yyuurens

®wusuka.l1 kmacc:TexHomoruyeckue Kaptol ypokos/aBT.-coct.H.JL.Ilenareiiuenko.-Bonrorpan:

Yuurenn

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/

bu6nuoreka [IOK






