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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke C yudétoM QenepanbHOil paboyed MporpaMMbl BOCIUTAHUS W KOHIICTIUU
npenojaBanus ydeOHoro mnpeamera «®Pusznuka» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickoit @enepanuu, peaiu3yomX OCHOBHbIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

Copepxanue nmporpamMMbl 10 (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatonuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k mimaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHUs, a TakkKe
YUUTHIBAET HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBsI3e (QU3MKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hel ompenenstorcs OCHOBHBIE
HeNMu u3ydyeHus (PU3MKU Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, MIIAHUPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC, METAINlpeAMETHBIE, TPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKHK HAa 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam oOydeHus.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxarorieM wmupe. IlkombHBIE Kypc (UMK — CHCTEMOOOpPA3yIOUUNA s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHEH, Owojorueut, ¢u3ndaecKon
reorpadueit u actpoHomuei. Vcronb3oBaHWe W aKTUBHOE NMPUMEHEHHE (HU3UUYECKHUX
3HAHMA OMpeNeseT XapakKTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYYEHHUSI HOBBIX MAaTEpHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W JpyruxX. M3ydeHue (pu3Mku BHOCUT OCHOBHOWM BKIJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUW TNPUMEHATh HAYYHBIA METOJ] TMO3HAHUS TPU BBHITIOJTHEHUW HMH Y4EOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAI Uael, KOTOpble MOYXXHO PacCMaTPUBATh KaK MPUHIUIIBI €TI0 MOCTPOCHUS.

Hoea wyenocmuocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COIEPXKHUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEWl MaTepuall Kypca Gpu3uku o0beIUHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMUpOBaHHE
MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaIa (U3MYECKOW HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUS (DU3UKU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesrnonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUN M3YyUYCHHBIX TEOPHUi
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEACTBOM  BBEJECHUA  DJIEMEHTOB
coJlep KaHMsl, TMOCBSIIEHHBIX HKOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBs3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTMH, a Takxke OOCYXIeHHs MpodiieM
PaAIMOHAILHOTO MPUPOOTIOIB30BAHUS U SKOJIOTUYECKONU 0€30MacHOCTH.

CrepXKHEBBIMM 3JI€eMEHTaMU Kypca (U3UKM HAa YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBISIIOTCA (Qu3nyeckue Teopuu ((popMUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOCHHS (HU3MYECKOM Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHITMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O TMPHUPOJIC, TPAHUIAX MPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0] B Kypce (PU3MKHU peanu3yeTcsl Mpexiae BCEro
3a CU€T OpraHu3aly HKCIIEPUMEHTAIBLHON eI TebHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKM — OTO  HUCIIOJIb30BAaHUE  CHUCTEMBl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX paboT, KOTOPBIE B Mporpamme 1o
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHICCKUX paboT. Brinenenue
B YKa3aHHOM TE€pedHe JTa0OpaTOPHBIX padOT, MPOBOAUMBIX IJII KOHTPOJIA U OIEHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIBLHOTO MPOIECca UCXOS U3 0COOCHHOCTEH
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOy4JaromMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIUYMH U TOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensieTcsl pelIeHUI0 pacu€THBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl PAcU€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJa4yd C SIBHO 3aJJaHHOU
¢uznueckoi  MOJAENBI0, TO3BOJSIOMINE TMPUMEHATh W3YYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jielia Kypca, Tak U MHTErpUpPYs 3HAHUS U3 Pa3HbIX
paznenoB. /{7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha OOBSICHEHHE
MpOTeKaHusl (PU3MUYECKUX SIBIICHUM M MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroume
BbIOOpa (DM3HUECKON MOJCIH VISl CUTYaIllMH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpebdoBanusimu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieueHUI0 Y4eOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UKM Ha YpOBHE



cpemHero o0miero o0pa3oBaHMs TOJDKEH M3y4aThCS B YCIOBUSAX MPEIMETHOTO KabWHeTa
¢u3MKH WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-
HAay4YHOro LMKIa. B kaOuHere (U3MKU JTOJKHO OBITh HEOOXoauMoe aabopaTopHOE
o0opyoBaHUE Ji BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEHHYECKHX
MPaKTHYECKUX padOT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpalimoHHoe 000pyoBaHUE (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECIeUMBaeT TIOCTAaHOBKY TME€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi /il MCCICIOBAHUS H3y4aeMbIX
SIBIICHUI U TPOIIECCOB, YMIUPUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHEHHUM.

JlaGopaTtopHoe 00OpyAOBaHHWE IS  YYCHHYECKHX MPAKTHYECKHX  padoT
dopmMupyeTcst B BUie TEMaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyd4arommxcs. TemaTmueckne KOMIUICKTHI JabopaToOpHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIOJb30BaHUU
aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE UHTEPECA U CTPEMJICHHUSI 00YJAIOIINXCS K HAYYHOMY U3YYCHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEJCTaBICHUN O HAYYHOM METOJie TMO3HaHUA U (OPMHPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHEe HAy4YHOTO MHPOBO33PEHHUSA KaK pe3yJibTaTa HM3Y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKHU;

e (¢opMupoBaHUE YMEHHUU OOBSCHATH SBJICHHS C HCIIOJIB30BAaHHEM (HU3NUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmMupoBaHHe TPEACTABICHUA O pOJNU (PUIUKU JUISI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne JTHX Lejeill obecnedrBaeTcss pelIeHHeM CIEeIyIoIUX 3aJad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MpuOOpeTEeHUE CUCTEMBbl 3HAHM 00 O0mUX (U3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs  MEXaHHKY, MOJICKYIAPHYIO  (HU3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPO(PHU3NKH;

e (QopmMupoBaHHe yMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHUS JIJIST OOBSICHEHUS
dusnyuecKkux SBICHUN B MPUPOJEC U I MPUHATHS MPAKTHUYCCKUX PEIICHUN B
TOBCEIHEBHOM JKHU3HU,

e OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a/1ad C SBHO 3aJaHHONU (HU3HUUECKOU
MOJIENbI0, 3a/1a4, MOIPa3yMEeBAIOIINX CAMOCTOSATEIbHOE CO3/IaHue (PU3NUECKON
MOJICIIH, aJICKBATHON yCIIOBUSM 33/1a4H;



e TOHMMaHWE (UIMYECKUX OCHOB U TMPUHIUIIOB JCHUCTBUS TEXHHUUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIHSHUSA Ha OKPYKAIOUIYIO
cpeay,

e OBJIAJICHHE METOJaMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
bU3MYECKUX DKCICPUMEHTOB, aHaJW3a W HHTEpIpeTanuu HHPOpMaIlnH,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO37aHUE YCJIOBUHM MJiS pa3BUTUS YMEHUU MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOMN AEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipeqmaraemeiii B mporpamme 1o (¢GuU3UKE TEepedyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUYMUTENb JeJaeT BbIOOP
mpoBeJCHUsT J1abOpaTOpHBIX pabOT W  OMNBITOB € YyY€TOM HWHIUBUAYaJbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tepeuens obopynoBanus nuppoBoit tadboparopun nmo Gusznku «Touka poctay:
-lludpoBoii gaTUKK TEeMMepaTypbl UCCIENYEMON CPEIbl;

-Iludporoit naTUMK HaBIEHNUS,

-lludpoBoit JaTUMK MAarHUTHOTO TOJIf;

-LludpoBoii JaTUMK MEKTPUUECKOTO HAMIPSKEHUS

-IludpoBoit JaTYMK CUITBI TOKA

-IludpoBoii JaTYNK YCKOPEHUS B YTIIOBOM CKOPOCTH

-Iludporoii ocrmuiorpaduueckuii JaTINK HAPSHKCHUS
-MynpTuaaTInK

-KommuiekT 371eMeHTOB /Ji ONBITOB 110 MOJIEKYJISIPHOU (hr3uKe
-KOMIUIEKT 371EMEHTOB JIJI ONBITOB IO JIEKTPUUECTBY U MATHETU3MY
-KOMILIEKT 371EMEHTOB JIJIS1 OIIBITOB IO ONTHKE

-Monaynb reHepatop nu(PpPOBBIX U aHATIOTOBBIX CUTHAJIOB



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojne. HaydHnsle METOABI IMO3HAHUS OKPYXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanre (GU3MUECKUX SIBICHUH © mpoieccoB. HayuHble Trumotessl.
duznyeckue 3aKOHbl U Teopud. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie 1 HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MYTH U NIEPEMEIICHUS MaTepUAIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBosmmHeitHoe nBukeHue. [[BMKEHHE MATEPUAIBHOM TOYKHU IO OKPYKHOCTH C
MOCTOSTHHOM T10 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpPOCTh. [lepron
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CIIUIOMETP, JBUKECHUE
CHapsJ10B, LIEIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenne paBuxkeHus Tena, OpPONIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyeHne HEpaBHOMEPHOTO [BMXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHUS MEXKAY MOYTSIMH, HPOUACHHBIMH TEIOM 34
MOCJIEIOBATENbHBIE PABHBIE POMEXXYTKA BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKEHHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocutTenbHOCTU [Namuies. IlepBeiid 3akoH HprotoHa. MHEpuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon HeroToHa 1ist
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Buawsl TpeHus (mokos, ckojbxeHwus, kadeHusi). Cumna tpenusa. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[TocTynarenpHOE U BpanaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: IOJUIMITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Te€a), CUCTEMbI MaTepUaIbHBIX TOUeK. MMmyibe
CWIbl M WM3MEHEHUE HMIIYJIbCa TeJla. 3aKOH COXpPAaHEHMsI HUMITyJbca. PeakThBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTD CHJIBIL.

Kunernueckass sHeprusi wmaTepuanbHOMl TOukd. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas s>Heprus. IloreHuuanbHas 3Heprus ynpyro ae(opMUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple M HeMOTEHIMANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CUJI C H3MECHEHHMEM MEXAHUYECKONM JHEPrMU CHCTEMBI TeEJI. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNpyroro yjaapa C TIOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHHMEM MEXaHMYECKON 3HEpPruM Teja
Ha IIPUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. ubdysus. Xapakrep IBWKEHUS U
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MoJenn CTPOEHHUs Ta30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca U pa3mepbl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPUHU HJICATLHOTO ra3a. AOCOTIOTHAS TeMIlepaTypa Kak Mepa CpeaHel KHHETHIECKOM
SHEPrUU TEIUIOBOrO NBWKEHUS yactull ras3a. Illlkana temnepatyp KenbBuna. ['a3oBbIe
3aKOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanprona. M3ompoueccsl B
UJIeaJIbHOM T'a3e C MOCTOSIHHBIM KOJIMYEeCTBOM BeulecTBa. [ paduyeckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHuveckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE AUCKPETHOE CTPOEHUE BelllecTBa, ¢hoTorpaduu MOJIEKy
OPTaHUYECKUX COCITMHECHUN.

OmnpiTel 0 TUDPYy3Un )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Mogens, MILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUTIOCTPUPYIOLIUE  yPAaBHEHWE  COCTOSIHUS  HJICUIBHOTO  rasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenue Macchl BO3lyXa B KIIACCHOW KOMHATE Ha OCHOBE U3MepeHui 00bEMa
KOMHATBHI, JJaBJICHUS W TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MMAPAMETPAMHU COCTOSIHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonunamudeckass cucteMa. BHYTpEeHHsSI DSHEpPrusi TEPMOJIMHAMUYECKON
CUCTEMBI M crocoObl €€ m3MeHeHus. KomudyecTBO TemioThl u paboTa. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIy4eHHUE. Y IeJIbHAs TEINIOEMKOCTh BeniecTBa. KoanyecTBo TEIIOTh TpU
TEeIJIonepeaaye.

[lonsitue 00 amuabatHOM Tmporecce. llepBblli  3aKOH  TEPMOJUHAMUKH.
[Ipumenenne mepBOro 3aKOHA TEPMOJMHAMHKM K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThI rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMocTh IpoIiecCoB B IPUPO/IL.

TennoBeie MamuHbl. [IpUHIMNBI TEUCTBUSA TEIUIOBBIX MamwuH. [IpeoOpazoBanus
SHEPIrUM B TEIUIOBBIX MamuHaX. K03 UIMEHT TMOoNe3HOro MEeUCTBHS TEIUIOBOMN
mamuHbl. [ukn KapHo u ero kxodpduimeHT moie3HOro AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckne yCcTpoiCcTBa U MPAKTUYECKOE NMPUMEHEHUE: ABUTATENb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUI[UOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEN SHEPruu Teja MPU COBEPUICHUU paOOThI: BUIET MPOOKH
u3 OyTBUIKHM TIOJ| IEMUCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tela puU TeIlonepeaaye.

OnbIT 0 a1abaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3IYITHBIM OTHUBOM).



Mopenu mnapoBoi TypOWHBI, JBUraTelsl BHYTPEHHETO CrOPaHHs, PEAKTHUBHOIO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanun eeujecmea. Pazoevle nepexoovl

[TapooOpazoBanue u koHAecHcauus. Mcnapenue u kurnenue. AOCONIOTHAs H
OTHOCHUTENIbHAS BJIIAXKHOCTh BO3Ayxa. HacelmeHHslii mnap. VYpaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHM3O0TPONUS CBOMCTB
kpuctamioB. JKunkue kpuctawwibl. CoBpemeHHble Marepuansl. [lnaBienne wu
KpUCTaIM3anus. Y ieapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuuecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJYUYEHUS] COBPEMEHHBIX MaTEpPUaJIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHNs BIaKHOCTH.

Habmronenune HarpeBaHys U MJIaBJIE€HUS KPUCTAJIMUECKOTO BEIIECTBA.

JleMoHCTpanus: KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3MepeHne OTHOCUTENIBHOM BIa>KHOCTH BO31yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3auus Tela. DJNEKTPUUYECKUil 3apsi. J(Ba BuAA SIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, AUAIIEKTPUKA U MOJYHIPOBOJHUKUA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3l€KTpUYECKUN 3apsi.
Onektpuueckoe  mosie.  Hanpsok€HHOCTh — anekTtpuueckoro  mousisd.  IIpuHinun
CYHEPIIO3ULMH IEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU JEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratnyeckoro mojisa. IloTeHnuman. Pa3HOCTh MOTEHIIMAIOB.
[IpOoBOTHMKM U AWABIAEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnektpudeckas
MMPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IHEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckne yCTpOMCTBA UM IPAKTUYECKOE MPUMEHEHHE:. DIIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTpPOCTaTHUECKas  3al[uTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN aniiapar, CTPYWHBIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMAIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM TUIACTHH,
PaCCTOSIHUA MEXY HUMH U AUAIECKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUI TOK. Y CIIOBUSA CYIIECTBOBAHUSI AJIEKTPUUECKOT0 TOKa. ICTOUHUKH
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lernu.

DJIEKTPUUYECKOE  COMPOTUBICHHUE.  YACIbHOE  COMPOTHUBJICHHE  BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEKTpOABWKYIIAasl CUja U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHMKA TOKA. 3aKOH
Owma 1t OTHOM (3aMKHYTOM) AiieKTpuueckoi 1enu. KopoTkoe 3amMbIkaHue.

DIEKTpOHHAsI MPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[HonynmpoBoauuku. CoOCTBEHHAs! U MIPUMECHAsS POBOJIUMOCTD MOIYIIPOBOITHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DOnekTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTEIbHBIN pa3psi.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, IJIEKTPOOCBETUTEIbHbBIC
npuOoOpsl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
dboTOpe3ncTOpPHI, MOTYIMPOBOAHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3Mmepenue Cuitbl TOKa U HapsiKEHUS.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOT0 CEYEHHS U MaTepHUala.



CMmelanHOEe COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe  wm3mepeHue  JIIEKTPOABMXKYIIEeW  cuiubl.  KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

ITIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHne cMEmaHHOIO COEIUHEHNS PE3UCTOPOB.

N3Mepenune 2JIEKTPOABUKYILIEH CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHErO
COIIPOTUBJICHUS.

Habmronenue anextponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kacce oCylecTBIsSIETCS ¢ yUETOM
coJiep KaTeNIbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemuvie nonsamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAY4YHOI'O
NO3HAHUS: SABJIICHUE, HAYYHBIA (PakT, rumoresa, Gpusnyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHHH, JuHeWHas (yHKIuUs, mapadona,
runep6oa, X rpaguKu U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIMU: CUHYC, KOCHHYC,
TAHIEHC, KOTAHT€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBl U HX
IIPOEKIUY Ha OCHU KOOPAUHAT, CI0KECHUE BEKTOPOB.

Buonoeua: mexaHumdeckoe ABW)KEHHE B JKUBOM mpupozae, Auddysus, ocMmoc,
TEIJIOOOMEH JKHUBBIX OPraHu3MOB (BUABI TEIUIONEpPENaul, TEIUIOBOE PpAaBHOBECHE),
JIIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumusa: DUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH U Ia3oB,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

l'eoepagpua: BIa)XKHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE IBHKEHHI C MCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHUKE, MOMLIUITHUKYU, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUSA HMIIYJIbCa B
TEXHUKE (pakeTa, BOJAOMET W APYrHE), NBHUraTelb BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJNOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTMH  MOJYyYEHHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM YHUCJIE€ HAHOMATEpUAIOB, U HAHOTCXHOJOIWH,
ANEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,
rajbBaHUKa.

11 KVIACC



Paznen 4. JiaekTrpoguHaMuKa

Tema 3. Mazcnummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHuThl. B3auMoOAEHWCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
rnosje. BekTop MarHUTHOM WHAYKUMU. lIpuHIMO CyNepno3UIuyM MarHUTHBIX IIOJIEH.
JIuaum MarHuTHOW wuHAYKUMKA. KapTMHa JMHWUKA MArHUTHOM WHAYKUWW —IIOJS
MMOCTOSIHHBIX MarHUTOB.

MarnuTHOE moje NpoBOAHUKA ¢ TOKOM. KapThHa nuHWNA MHAYKIMA MarHUTHOI'O
NoJisl JUIMHHOTO TIPSIMOTO MPOBOJAHMKA M 3aMKHYTOIO KOJIBIIEBOI'O TMPOBOJHUKA,
KaTymku ¢ TokoMm. OneIT Opcrena. BzaumoaericTBie NpOBOIHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHua, €€ MOAyJib U HalpaBlIeHHE. J[BHKEHUE 3apsyKEHHOW YacTHLBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBneHne 3JIEKTPOMAarHMTHOM MHAYKLIMH. [I0TOK BEkTOpa MarHUTHON MHAYKLUU.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMU. 3aKOH 3JE€KTPOMarHuTHON nHayKkunu dapanes.

BuxpeBoe siekTpuyeckoe TMoje. OJEKTPOABWXKYIAs CuUjla HWHIYKIUU B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTE.  SIBIEHME  CaMOMHAYKUMU.  OJIEKTPOABWXKYIIAs  cuja
CaMOMHIYKIIUH.

DOHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoMCTBa M IIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUThl,  JJICKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHL,
WHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOJABMKYILEH CHIBI MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

NccenenoBanne nercTBUA MOCTOSHHOTO MAarHuTa Ha PaMKy C TOKOM.



NccnenoBanue sBIEHUA 2JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KOJ1€OAHUA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUUYECKHE KoJieOaHus. ["TapMoHnyeckue
konebanus. [lepuona, yactora, ammuryaa u ¢asza konedanuil. [Ipy>KUHHBIN MasTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHHWYECKUX Kojebanuil. I[IpeBpaiienue
SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KoJieOaHUS B
UJCIbHOM  KOJeOaTeIbHOM KOHTYpe. AHAIOTUS MEXKIY MEXaHUYECKUMHU U
ANEKTPOMArHUTHbIMU KosieOanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B
UeaIbHOM K0Je0aTebHOM KOHTYpE.

[IpencraBienue o 3aTyxaroUUx KojeOaHUsX. BbIHYXJE€HHblE MeXaHUYeCKue
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennslii Tok. CHHYCOUIANIbBHBINA IEPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIPSHKEHUSL.

Tpancdopmatop. IlpomsBoacTBo, mepeaadya M MOTpeOICHUE BIEKTPUUESCKOU
SHEPruM. OKOJOTMYECKME PHUCKH MpPH IPOU3BOJACTBE 3eKTpodHeprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHnueckne ycTpoilcTBa U MPAKTUUYECKOE MTPUMEHEHHE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU AJEKTPOIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoseOaTeabHOM cHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTUYECKUN MasITHUK).

HaGmoneHne 3aTyxaronumx KojaeoaHui.

HccenenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOHBIC JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMpPSKEHUS OT BPEMEHHU) MJIA
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pesonanc 1mpu  1OCIENOBATEIIBHOM  COCAMHEHUU  PE3UCTOPA,  KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUM 3JEKTpOonepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH NIEPUOJA MaNIbIX KOJIEOAHUH I'py3a HA HUTH OT JIMHBI
HUTHU U MaccChl rpys3a.

NcenenoBanne mepeMEHHOrO0 TOKA B LENMM M3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



MexaHnudeckue BOJIHBI, yclioBUA pacnpoctpaHeHus. Ilepuon. CkopocTb
pacripocTpaHeHuss W JiauHAa BoJHbL.  [lomepeuHble W MPOJOJIBHBIE  BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. YCJOBUS W3JIYyUYCHHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusi BekropoB E, B, V B snexrtpomarnutHOoil BoaHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXeHUE, TMpeloMJIeHUe, Mojspu3amnus, audpaxuus,
unrepdepennusi. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[Ikana »7eKTpOMAarHUTHHIX BOJH. [IpUuMeHEeHHE HJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCB3U U TeaeBUICHUS. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHudeckue yCTpONCTBA HM  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsizu rpPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4acCTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsmMonumHENHOE  pacnpoOCTpaHEHHUE CBETA B
ogHopoaHou cpee. JIyu cBera. ToueuHbId HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue uzo0pakeHUd B
IUIOCKOM 3€pKaJe.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIA IOKAa3aTellb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli  yros IOJIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oemoro cBera. L[Ber.

Coluparoiue 1 pacceuBaroniye JuH3bl. ToHKas auH3a. DOKYyCHOE pAaCcCTOSIHUE U
OonTHYECKass Cwia TOHKOW nuH3BL [locTpoeHne u300pakeHW B COOMpAOMINX U
paccenBarOUX JuH3ax. Popmysa TOHKOW JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBas ontuka. Untepdepeniust cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJII0/ICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. JudpakunoHHas peli€rka. YciaoBHe HAOIIOAEHUS TJIABHBIX
MaKCUMYMOB TpH MaJICHUH MOHOXPOMATUYECKOT0 CBEeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycTpoWcTBa U MPAKTUYECKOE TMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapar, MPOCKIIMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl OINTHKA,
nudpakImoHHas peneTka, moaspouI.

Jlemoncmpayuu

[IpssMonuHeliHOE  paclpoCTpaHEeHHE, OTPAKEHHE W  TPEJIOMJIEHHE CBETa.
Onrtruueckue mpudopHI.

[lonHOe BHYTpeHHEE OTpakeHue. Mojielib CBEeTOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpPOCKOIa, TeJIeCKOIIa.

HaGmonenne naTepdepeHum crera.

HabGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cniekTpa ¢ MOMOMIbIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEMIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmslie pabomol

N3mepenue nokazaress NpeJoMIICHUS CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl PUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarel crnenuaibHOU
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJA CKOPOCTH CBE€Ta B BaKYyME,
MPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHME BpPEMEHHM U COKpallleHUE
JUTAHBL.

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3b MacChl C JHEPrUel M HUMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIBI. DHEPTHs
MOKOSI.

Pazgea 7. KanToBas pusuka
Tema 1. dnemenmovt KGAHMOBOI ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEprus u
UMITYJIBC (DOTOHA.



OtkpeiTue u wuccienoanue Gororpdexra. Onwpitel A. I'. CronmeroBa. 3aKoHbI
dororpdexra. VYpaBHenue OiHmTeNHHAa 18 (oToddpdekra. «KpacHas rpaHuLay

dboTorddexra.

JaBnenue ceeta. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHnuueckue yCTpOICTBA M  MPAKTUYECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeUIHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Peszepdopna mo paccessHuto o -4acTHIL.
[Tnanerapuas monens aroma. [loctymatel bopa. M3nydenue u mormomieHue (GoTOHOB
IpU MEPEX0JIE€ aTOMa C OJIHOTO YPOBHA dHEpPruu Ha Apyroil. Buael cnexktpoB. CnekTp
YpOBHEW HEPTUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa wactuu. BomHbl ae bponnma. KopnyckysisipHO-BOJTHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckne yCcTpoNCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CIEKTPAIbHBIN aHAIU3
(cTieKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne mMHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOUIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITUE
paanoakTuBHOCTH. OmbIThl Pe3epdopna mo ompeneneHuIo cocTaBa pPaarMoOaKTHBHOTO
n3nydenus. CBoiicTBa anbda-, 6eta-, raMmma-u3aydeHus. Biusane pagnoakTHBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OtkpeiTHe mnpoTOHa W HeWTtpoHa. Hykionnas wmopens siapa [eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-u3nydeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [edext maccsl spa.



SAnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

SAnepusbiil peaktop. TepmosinepHsiii cuntes. [Ipobnembl U MEpCHEKTUBBI A1EPHOM
DHEPIrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETHUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIUN I€MEHTAPHBIX YaCTHLI.

dyHaaMeHTadbHble B3auMoaeicTBus. EnuHcTBO hrsnueckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: IO03UMETp, Kamepa
Buiibcona, siaepHbliii peakTop, aroMmHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Otanbel pa3BUTHS acTpoHOMHH. IIpukiagHOE M MUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMUH.

Bun 3Bé3mHoro wHeba. CosBesnus, sSpKue 3BE3ABI, IUTAHETHI, WX BHJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. MicToununk sHeprun CoJiHIA U 3BE37. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CeKTpadbHbII KJIACC — CBETUMOCTDY. 3BE3/IbI
[JIABHOM TIOCJIEIOBATEIIBHOCTH. 3aBHCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J]
[JIABHOM  MOcCNeoBaTeIbHOCTU. BHyTpenHee cTpoeHue 3BE3a. CoBpeMEHHBIE
IPEACTABICHUS O MIPOUCXOKIECHUH U 3BOJtoIMU CoJHIA U 3BE3/. DTallbl )KU3HU 3BE3 /L.

Muneunsiii IIyts — nHama [@anaktuka. Ilonoxkenue u gBwxkeHue CoJiHIIA B
lNamaktuke. Tunbl ramakTuk. PamguoranakTuku w kBaszapbl. YEpHBIE OBIPBI B SIpax
rajgaKTUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa006xia. Pasberanue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménupie mpo0aeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGmronennst HEBOOPYKEHHBIM TJ1a30M C  HCIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKESHUH TSl OTIPE/ISTICHUS TTOJIOKEHUSI HEOSCHBIX O0BEKTOB HA KOHKPETHYIO JIATy:
OCHOBHBIE co3Be3usi CeBEpHOTO MONYIIApUs U SIPKHUE 3BE3/bI.

Hab6mronenns B Teneckomn Jlynsl, mnanet, Mueunoro [TyTu.

O06o0aromee MOBTOPEHUE

Ponb ¢hu3nky 1 aCTpOHOMHUHU B SKOHOMHUUYECKON, TEXHOJIOTHYECKOM, COITMaIbHON U
ATUYECKOU cdepax NeATeIbHOCTH 4YeJI0BEKa, POjb U MeCTO (DM3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHUHE Mupa, poib (puznyeckoil teopuu B (HOPMUPOBAHUU



MpEACTaBICHUNA O (PU3NYECKON KapTHHE MUpPA, MECTO (PU3NYECKOM KapTUHBI MHpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca gpusuku 6a3oBoro ypoBHs B 11 kinacce oCyliecTBIsIeTCs ¢ YYETOM
coJiep KaTesIbHbIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nouamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAy4YHOI'O
MO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, rUnores3a, pu3nyeckas BeIUUYHHA, 3aKOH, TEOpUs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKUMU HAa OCU KOOPAMHAT, CJOKEHHE BEKTOPOB, IMPOU3BOJIHBIC
AJIIEeMEHTAPHBIX (PYHKIUH, TPU3HAKU MOJ00US TPEYTrOJIbHUKOB, ONpEeIeHUE TUIOLIAIN
iockux ¢uryp u o0bEMa Te.

buonozus: snexTpudeckue sSBICHUS B )KUBOM MPUPOJIE, KOJeOaTeIbHbIe IBUKCHUS
B JKMBOW MPHUPOJE, ONTHUUYECKUE SIBJICHUSA B KUBOW MPUPOJE, NEWCTBUE paavaluy Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX TEll,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepagpus; MarHUTHBIE MONIOCAa 3€MJIM, 3aJI€KM MarHUTHBIX Py, (GOTOCHEMKA
36MHOM [TOBEPXHOCTH, IPEICKA3aHNE 36 MIICTPSICEHUH.

Texunonoeua: JMHUM  DJIEKTpOIlepenad, TEHEepaTop IMEPEMEHHOro  TOKa,
ANEKTPOABUTATENb, MHIYKIIMOHHAS 11€Yb, pajgap, PaIuONpUEMHIK, TEIEBU30D, aHTCHHA,
tenedon, CBU-medyb, NPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHas
OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uKa» Ha YPOBHE CPEAHETO OOIIEro
oOpaszoBaHusi (0a30BbIi YpPOBEHB) IOJDKHO OOECHEUYUTh JIOCTHMIKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yIbTaThl OCBOCHMS Y4eOHOTOo mnpenmeTa «DuU3MKa» TOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TO3WUIMEH  JIUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTALINH, MO3UTUBHBIX BHYTPEHHHUX yOCXKICHH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOLECCE pealu3alldd OCHOBHBIX  HallpaBJICHUM
BOCIHUTATEILHOU I€SATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXXKJTAHCKOW TMO3UIIMUA OOYyUYarOIIErocss KaKk aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TpagULMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HWHTEpPEcax TIpaxaaHCKOro
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJICUCTBOBATh C COLIMATIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI W LEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHUE K MHPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3au4HbIM cdepam NpoPecCUOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILATH OCO3HAHHBIA BHIOOp Oyaylen
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHMIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh  HKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE M OCYILIECTBIEHUE JCUCTBUM B OKPYXKAIOWIEW CpEAE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JEATEIbHOCTH KOJIOTMYECKON HAaNpaBI€HHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOW JEsTeNIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHUS
(GU3MKKM  OCYIIECTBIATH  MPOEKTHYID M HCCJIENOBATEIbCKYI0  JESTEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, paccCMaTPUBaTh
€€ BCECTOPOHHE;
ONPENENIATh LEIH JIEATEIIbHOCTH, 3a/aBaTh NapaMeTpbl W KPUTEPUH HUX
JIOCTHIKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbIX (U3UUYCCKHUX
SIBJICHUSAX;
pa3pabaTeiBaTh IUIAaH pEHIEHUS MPOOJIEeMbI ¢ YYETOM aHAIM3a HMEHOITUXCS
MaTE€pUATBHBIX U HEMATEPHUATBLHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JI€STECIIBHOCTh, OILCHUBATh COOTBETCTBUE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJMHUPOBATh M BBIMIOJHIATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
Pa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HECHHBIX MMPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHA .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU IIOHITUSIMHU UM METOJIaMHU
bu3nYecKol HAyKH;



BJIa/IeTh HABBIKAMHU Y4YEOHO-MCCIIEJIOBATEIBCKOM M TPOEKTHOW IEATENHHOCTU B
0o0nacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOMCKY
METOJIOB pEIIeHUs 3a7a4 (U3HUECKOTO COJCp)KAHUS, TNPUMEHEHHIO pPa3IMYHBIX
METO/IOB TTO3HAHUS;

BJAQJeTh BUAAMH JESATEIPHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €r0
WHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3UYHBIX YICOHBIX CUTYAIUIX,
B TOM YHCJIE IPU CO3/IaHUU YUYE€OHBIX MPOECKTOB B 00J1aCTH (U3HKHU;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBS3H U aKTYaJIM3UPOBATh 3a7a49y, BHIABUTATh
THIOTe3y €€ pEIICHUs, HAXOUTh apTyMEHTHI JIJIsl 0KAa3aTeIbCTBA CBOMX YTBEPIKACHHIM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TMOJIYYCHHBIE B XOJI€ PEIICHHUS 3aJladdl pe3yNIbTaThl, KPUTHUECKU
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh © (HOpPMYIHpPOBaTH COOCTBEHHBIC 3aJadyd B  00pa30BaTEIbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTh 3HaHWSA TIO0 (QU3HKE B  MPAKTHYECKyl0  00JacTh
KHU3HEICITCTHHOCTH;

yMEeTb WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH POOJIEMBI U 3a]1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMM TOJIydeHHs HMHQOpManuu (U3HUYECKOTO COJAEpXKaHUS U3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJISITh TOWUCK, AaHaJu3,
CUCTEMATH3allMI0 M WHTEPHpETalni0 HMHPOPMAIUU PA3JIUYHBIX BHIOB U GOpM
IPE/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA B
pEIICHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX ¥ OpPraHU3allMOHHBIX 3a7a4 C
coOmogeHneM TpeOOBaHWM  JPrOHOMHUKH, TEXHUKH  OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHrs, TPABOBBIX MW JITHYECKUX HOPM, HOpM HHGOPMAITMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOIO COJEP)KaHUS B Pa3iIMUHBIX QopMmaTax ¢ yu€ToM
Ha3HaueHWs HWH(POpPMAIMA W TEJIEBOW ayauTOpWUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITLHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTyalluid U CMSTYaTh KOH(MIUKTHI,
Pa3BEPHYTO M JIOTUYHO U3JIATaTh CBOK TOYKY 3pEHUA C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



[IOHMUMaTh M MCIIOIB30BaTh IPEUMYyLIECTBA KOMAaHAHOM W WHAUBUAYAIBHOMN
paboThI;

BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBHM C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

[IPUHUMATh L€ COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOCTHKECHHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENeNsITh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJAJa M KaXJIOTO y4aCTHHKA KOMaHJIbl B OOIIUN
pPE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE IIPOEKThbI, OLEHHMBATh MAEU C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIUYHBIX CUTYaALIUAX,
IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIBHYIO JE€ATEIbHOCTh B 00JacTH
(bU3UKHA ¥ aCTPOHOMHUH, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS] pACUETHBIX U KAUYECTBEHHBIX 3ajady,
IUIAaH  BBIMIOJIHEHHSI TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh  OCO3HAHHBIM  BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBIICHUIO SPYIAUIMA B 00J1acTH (DU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaThb OIEHKY HOBBIM CHUTyallusiIM, BHOCHTb KOPPEKTHBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIHHOW PEPICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

MCIIOJIB30BaTh TMPUEMBI pedIeKCHH JIS OICHKH CHUTYyallud, BBHIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;

IPUHUMAThL MOTHUBBI W apTryMEHTbl JIPyTMX TpPHU aHalIu3e pe3yJibTaToB
NEeATEeNbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBI M apryMEHTBl JPYTHMX T@IPU aHaJIW3€ pPe3yJIbTaTOB
IeSITeNbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.

B mpomecce MOCTHKEHUS JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMEI IO
buzuke I ypoBHS  cpeaHero  oOmiero  oOpa3oBaHuMs Y 00y4arOIIMXCs
COBEPIICHCTBYETCS IMOLIMOHATLHBIN WUHTEJUICKT, IpenoIararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIJIIOUYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOW dMOITMOHAIILHOM c(hephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYIMPOBAaHUsA, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTH 33 CBOE TOBEJICHHE, CIIOCOOHOCTh aIallITUPOBATHCS K AMOIIMOHAIBHBIM
WU3MCHCHHSIM U TIPOSIBIISITh THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMJICHHE K JOCTMDKCHHIO IETU WU
yCIiexXy, OINTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBaTh MCXOIS U3 CBOUX
BO3MO>XHOCTEH;

OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TOHHMMATh JMOIMOHAIBLHOE COCTOSTHHE
JPYTHX, YYUTBIBATh €T0 MPU OCYIIECTBICHUN OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMpPUMEpPax poJb U MecTo (PU3UKUM B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

VUUTHIBATH TPAHMIBl MPUMEHEHUS  W3YYCHHBIX  (U3UYECKUX  MOJENCH:
MaTepualibHas TOYKAa, MHEpIHalbHAsg CHUCTeMa OTcuéra, abCOMIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUJIKOCTEM WM TBEPIABIX TEJ, TOYEYHBIN
ANEKTPUUCCKUH 3apsijl MPU pelieHn: (PU3NIecKuX 3aj1ay;

pacrio3HaBaTh (pu3nueckue sBICHUS (TPOLIECChI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIleCTBA H
ANEKTPOJMHAMUKHU: PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUMHEHHOE NBUKEHUE,
CBOOOJIHOE TIAZICHUE TeJ, JBMKEHUE TIO OKPYKHOCTH, WHEPIIHS, B3aUMOJICHCTBUE Tel,
nuddy3us, OpOyHOBCKOE JIBH)KEHUE, CTPOCHHE KUJIKOCTEH U TBEPJBIX TEJ, U3MEHEHUE
o0b€éMa Ted NpU HarpeBaHUU (OXJIAXKJICHHM), TEIUIOBOE paBHOBECHE, HCIapeHUeE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTA/UIM3alus, KHUIEHWEe, BJIAXHOCTh  BO3/AYyXa,



MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBS3b MEXKIY
napaMeTpaMH COCTOSIHHSI Ta3a B HM30Mpolieccax, JICKTPU3alus Tell, B3auUMOJICHCTBUE
3apsi/ioB;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCHOIb3yd (PU3NUYECKHUE BEJIUYMHBL:
KOOpJAWHATa, MyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujia, UMIYJIbC
Tena, KUHETUYECKas »DSHEpPrus, IOTCHIMAIbHAS OJHEPrus, MexaHudeckas padorta,
MeXaHW4YecKasi MOIIIHOCTb; MIPU OMUCAHWUU MPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI
HCIOIB3YEMbIX BEIMYMH, HX OOO3HAYEHUs W CAUHUIBI, HAaXOAUTh (GOPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUMHAMU;

OMUCHIBATh U3YUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIIOJIB3YS
dbu3nYecKue BEIMUMHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CpEeIHssI KHHETUYECKasi YIHEPTUsl
Xa0THYECKOTO  JBIDKCHMSI MOJICKYJ, CpEeIHEKBaJIpaTU4YHas CKOPOCTb MOJICKYI,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI dHEPrusi, padorta ra3a, Kod(PQPUIMEHT MOJIE3HOrOo
JEHUCTBHS TEIJIOBOTO JIBUTATEeNIsl, MPHU OMHCAHUW TMPABWIBHO TPAKTOBATh (PU3MUECKUU
CMBICJI HCIIOJB3YEeMbIX BEIMYHMH, UX OOO3HAUCHHS W €IUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJICKTPUYECKHE CBOMCTBA BEIIECTBA MU DJICKTPUUYCCKHUE
SBJICHUST (TMPOIECCHl), HCTONB3Ysl (PUIHMYECKUE BEIUYUHBI: DJICKTPUUYCCKUM 3apsij,
ANEKTPUUYECKOE TI0JIe, HAPSHKEHHOCTD IMOJIs, TMOTEHIINAN, Pa3HOCTh IMOTCHIIMAIOB; MPH
OMHMCAHWUU TIPABWIBHO TPAKTOBATh (PU3MUECKUNM CMBICI HCIOIB3YEeMBIX BEJIWYUH, HUX
0003HaYEeHUSI W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAMU;

aHAJIM3UPOBaTh (PUBHYECKUE TMPOIECCHl M SBJICHUS, HCMIONB3YysS (PU3HUECKUE
3aKOHBI M TPUHLMIKBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHa, 3aKoH
COXpaHCHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpPaHEHUS WMIYJbCa, IPUHIIAI
CYNEepHO3UIIMA CWUJI, TPUHIMI PAaBHOMPABUS HWHEPIMATIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYI0 TCOPUIO CTPOCHHS BEIECTBA, T'a30BBIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOM OHEPruu TEIJIOBOTO [BIDKEHUS MOJEKYJT ¢ aOCONIOTHOM
TEeMIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMMKU, 3aKOH COXPAHCHHS AJIEKTPUYECKOTO
3apsia, 3akoH KysoHa, MpuU 3TOM pa3inuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOEe BBIpAKEHHE U YCIOBUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIUIIBI JACHCTBHSA MAallWH, MPUOOPOB M TEXHUYECCKHX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30IAaCHOTO HKCIOJB30BAaHHUS B ITOBCEIHEBHOMN
KU3HU,

BBITIOJTHATBH 3KCIIEPUMEHTBI 110 MCCIICIOBAHHMIO (PU3MYCCKHUX SBJICHUHA U TPOIIECCOB
C HCIOJB30BAaHUEM TMPAMBIX U KOCBEHHBIX HM3MEPEHUM, MPU 3TOM (POpMYyIMPOBATH
npobiieMy/3aady M THUIIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY U3
MPETIOKEHHOTO 000pYI0BaHUS, MPOBOJIUTH ONBIT U (DOPMYJIHUPOBATH BHIBOJIbI,



OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU ITOM
BBIOMpaTh ONTUMAJIBHBIM CHOCOO M3MEPEHUST U MCIOJIb30BaTh W3BECTHHIE METOJIbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTU MEXY (GPU3NYECKUMU BEIMYMHAMU C UCTOJIb30BaHUEM
MPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJTy4YEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUAEC TaOIUIl M rpadUKoOB, JeJaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

coOoaTh mpaBuiaa OE30MacHOr0 TpyAa NpH TMPOBEICHUM HCCIECIOBAaHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOM
NESATeIbHOCTH C HCMOJb30BAHUEM HW3MEPUTEIIbHBIX YCTPOUCTB W JaOOpaTOPHOTO
000py10BaHMUS;

pemaTth pacu€THbIC 3a7a4M C SBHO 3aJaHHON (DU3UYECKOU MOJEIbIO, UCIOIB3YSI
dbu3nUecKkue 3aKOHbI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3HUYECKyI0 MOJENb, BBIACIATh (U3UUYECKHE BEIUYMHBI U (HOPMYIIbI, HEOOXOAUMBIE
TUIsl €€ peleHus, MPOBOJAUTh PacYEThl M OIICHUBATh PEabHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

peraTh KadeCTBEHHBIE 3a/Jaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO
IEMOYKY pAaCCYXJEHUW C ONMOpPOM Ha U3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4YEOHBIX 3aJlad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUU M MPECTABICHUS
yu4eOHOM Y HAy4YHO-TIOMYJSpHOW UWHGOOpPMAIUHU, TMOIYYEHHOM M3  pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMyI0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX MU 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW KU3HU IS
oOecrieueHusi 0O€30MACHOCTH TIpH OOpalleHHH C TpudopaMu U TEXHUYECKUMU
YCTpPOMCTBAMH, ISl COXPAHEHUS 30POBbSA U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TPYIINE C BHIMOTHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpymmbl, paHOHAIBLHO pACHpEeAeNaTh OO0S3aHHOCTH W IUIAHMPOBATh
NEeATEeNIbHOCTh B HECTAHJIAPTHBIX CUTYaIMSIX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXXI0r0 U3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOI TPOOIEMBI.

K xonny oOyuenuss B 11 kijiacce nmpeaMeTHbIE pe3ysibTaTbl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPax poJb U MecTOo (GU3NKU B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KAPTHHBI MHUpPAa, B PpAa3BUTUM COBPEMEHHOW TEXHUKU U



TEXHOJIOTUM, B IIPAKTHYECKOM MAEATEIBHOCTU JIOAEH, LEJIOCTHOCTh WU E€IUHCTBO
(u3nUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YUYEHHBIX (PU3HUECKUX MOJIENICH: TOYCUHBIM
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, SIICPHAS] MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJTb AaTOMHOTO sI/Ipa NP pelieHuu GU3NIECKUX 3a]1a4;

pacrio3HaBaTh (usznueckue sBJICHUS (TIPOLIECChI) U OOBICHATH MX HA OCHOBE
3aKOHOB SJIEKTPOJWHAMHUKA W KBAHTOBOM (PU3HUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JIEKTPOMArHUTHAS UHAYKIMS, TEUCTBIUE MAarHUTHOTO TOJIS Ha MPOBOJAHUK C
TOKOM W  JBIKYIIUWCS  3apsill, OJJICKTPOMArHUTHbIE KOJeOaHWs U  BOJIHBI,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, MpesioMiIeHue, HHTepdepeHIIns,
nudpakius W TOJIpU3alvs CBeTa, JUCIEpPCUs CBeTa, (POTodNEKTpudecKuil 3P hexT
(boToapdexT), cBeTOBOEC NaBJICHUE, BO3HMKHOBEHHE JIMHEHMYATOrO CHEKTpa aToma
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA BeEIIeCTBa (DJIEKTPUUYECKHE, MAarHUTHBIC,
ONTHUYECKUE, DJEKTPUUECKYIO MPOBOAUMOCTh PA3IUUYHBIX Cpel) U AJICKTPOMarHUTHbBIC
SIBJICHUS (ITPOIIECCHI), UCTIOJIB3Ys (PU3NUECKHE BEIIMUMHBI: DJICKTPUUYCCKUM 3apsil, Cuiia
TOKa, DOJEKTPUUYECKOE HAaIpPSDIKCHHE, JJICKTPUYECKOE COMPOTUBICHHE, PA3HOCTh
MOTEHIIUANIOB, JJIEKTPOABMXKYIAs cujiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TMOJIS,
cuna Awmrepa, cuwia JlopeHa, WHIYKTUBHOCTh KATYIIKH, SHEPTHsS JIEKTPUUECKOTO U
MarHUTHOTO TOJIeH, IEPUOJ] M YacToTa KoseOaHuil B KoiebaTeaIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIIECCE TapPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTossHME W ONTHYecKash Cujla JIMH3bI, MPU ONUCAaHUU TMPABWIBHO TPaKTOBAThH
(U3MYECKHUI CMBICIT UCTIONB3YEMBIX BEIHMYMH, UX 0003HAUCHUS W CAUHUIIBI, YKA3bIBATh
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIHUYNHAMY,

ONMKCHIBATh N3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NYECKUE
BEJIMYMUHBI: CKOPOCTh OJEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETA,
SHEPTUs U UMITYJIbC (DOTOHA, TIEPUO]] MMOTypacnaaa, YHEPTUS CBSI3H aTOMHBIX sJIEp, MIPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCTHOJIB3YEMBIX BEIUYWH, UX
0003HaUEHUSI W EJUHUIIBI, YKA3bIBaTh (POPMYIIbI, CBSA3BIBAIONINE AAHHYIO (DU3HUYECKYIO
BEJIMYHMHY C JIPYTUMH BEJIMYUHAMHU, BBIYUCISITh 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANMM3UPOBaTh (PU3MYECKUE TPOLECCHl W SBICHUS, WCIONB3Ys (QU3NYECKUe
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI TMOCIEAOBATEIRHOIO M MNapalljIeIbHOTO
COCMHEHUS IPOBOJHHUKOB, 3aKOH Jkoyns—JIeHma, 3akoH 3JIEKTPOMAarHUTHOU
WHIYKIHWKM, 3aKOH MPSIMOJIMHEHHOIO paclpoOCTPaHEHUsS CBETa, 3aKOHBl OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHUEe DWHITEHHA 1 hoToddhdeKTa, 3aKoH
COXpaHEHMSI DHEpPruU, 3aKOH COXPAHEHUsS  UMIIyJIbCa, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsia, 3aKOH COXpPAHEHHS] MaCCOBOTO YKCIIa, MOCTYyaThl bopa, 3aKkoH



PaZAMOAaKTUBHOIO pacajia, Ipu 3TOM Pa3IMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

ONpEeNATh HANpaBICHUE BEKTOpAa MHAYKLIMM MAarHUTHOTO MOJI MPOBOJAHHKA C
TOKOM, cuJibl AMmnepa u cuiibl Jlopenna;

CTPOUTh U ONUCHIBATh M300paKeHHE, CO3/1aBAa€MOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATD KCIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUI: MpH ATOM (POPMYyIUPOBATH
npoOieMy/3aady W THUIOTE3y Y4YEOHOro OHKCIEpPUMEHTa, COOupaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYI0BaHUS, IPOBOUTH OIBIT U ()OPMYIMPOBATH BEIBOJIBI;

OCYIICCTBIISITH TIPSAMBIC ¥ KOCBCHHBIC M3MEPEHUS (PU3NICCKUX BEITUYNH, TIPH ITOM
BBIOMPATh ONTHUMAIBHBIN CHOCO0 WM3MEpPEHUsT W HCIOJb30BaTh H3BECTHBIE METOIBI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCHUMOCTU (DU3UYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
WU3MEPCHMIA: TPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3yJIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKHUX BEJIMYMH B BHUJE TAOJIUIl M TpaduUKOB, JeaTh
BBIBO/JIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

coOnoaTh MpaBWiia 0E30MacCHOTO TpyAa MPU NPOBEACHUU MCCIEIOBAHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4YEOHO-HUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBbHOCTA C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONUCTB M JTaOOpPaATOPHOTO
000py10BaHMS;

pemiath pacu€THbIE 3a7a4M C SIBHO 3aJaHHOM (DU3MYECKON MOJENbl0, UCTIOIb3YS
¢u3nueckre 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaliu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3HUYECKyI0 MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
ISt €€ peleHus, TPOBOAUTH PACUEThI M OLIEHUBATH PEaJTbHOCTh MOTYUYEHHOTO 3HAUCHUS
(br3UIeCKON BEJIMUNHBIL;

pemiath KadyecTBEHHBIC 3a/aud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKIEHUH C OMOpod Ha MH3YUYCHHbIE 3aKOHbBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh TPH PEHICHUH Y4eOHBIX 3a/lad COBPEMEHHBbIC HWH()OpPMAIMOHHBIC
TEXHOJOTUU JJIA TIOMCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETANMH U TMPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHOW WHQOpMAIMK, TMOJYyYEHHOHM W3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTy4aeMyI0 HHPOPMAITHIO;

OOBSCHATHh MPUHIUIBI JACHCTBUS MaIllMH, MPUOOPOB M TEXHUUYECKHX YCTPOWCTB,
pa3nu4aTh YCIOBHS MX 0€30MacHOTO UCTIOJIB30BAHUS B TTIOBCETHEBHOM JKU3HM;

MPUBOJIUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT UM,



MCTIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW >KU3HH IS
oOecrieyeHus: 0€30MAaCHOCTM MpH OOpalleHMH C MOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, IJIsi COXPAHEHUS 370POBbS U COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B rpyIIIe ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMATBHBIX POJICH, TIIAHUPOBATH
paboTy TpyMNIbI, palMoOHANTBHO pacHpeneisiTh OO0S3aHHOCTH H  TUIAHUPOBATH
JESTeNTFHOCTh B HECTAaHAAPTHBIX CUTYAlHsX, aJICKBATHO OIICHUBATH BKJIAJ Ka)JIOTO U3
YYaCTHHKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMON MTPOOIEMEI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2 1
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > ! 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 1 1
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 1 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 2
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 1 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
. 1
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 2 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue aToMa 4 1 1 bubnuorexa [IOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 2 Et?ri?/?&f;igr(aﬁfﬂcg?c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 10



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
yckopenne Bxoanas KP.

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
ToKkoM. BXxoaHas KoHTposbHAs paboTa

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO MOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

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

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies .., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdpenTtreBoit H.A., Axunonepuoe odmectso «M3aatenbctBo «IIpocBenienne»

» dusuka, 11 kinacce/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penaxiueit
[TapdpenTtreBoit H.A., Axunonepnoe odmectso «M3aatenbctBo «IIpocBenienne»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1 ®usuka. Paboune nmporpammel. [IpeameTHas THHUS YICOHHUKOB CEPHUU
«Knaccuueckuii

Kypc».10—11 kmaccs! : yaeb. mocobue 1t o01eoopazonar. opranuzanmii / A. B.
[TaTanuHa.

- M. : IIpocBemenue, 2017

2

Msxkumies I'. 5. ®usuka. 11 knace: yueb. s 061eo0pa3oBaTesIbHBIX OpraHU3aIlni:
6a30BbIif 1 yrayoma. ypoau /I'. SI.Msxkumes, b. b. byxosnes, B.M. Yapyrun; nox pex.
H. A.

[TapdhentreBoit.- 9-¢ u3a. — M.: IlpocBemenue, 2021 — (Knaccuyeckunii Kypc).

3

[TapdhentreBa H.A. Coopuuk 3amad no ¢pusuke.10-11 kmaccel: yueOHOe mocodue s
obmeo6pazoBarenbHbix opranuzaiuii / H.A. Tlapdentsena. - 8- uzz. - M.:
[Ipocsemienue,

2018

4

Caypos [0.A. Tloypounsie pa3zpabotku. 10 xnacc.

5

Mapon A.E., Mapon E.A. OnopHbie KOHCTIEKTHI U AU(HepeHITUPOBAHHBIC 33141

6

3a6otuH B.A., Komuccapos B.H. Kortponns 3Hanu#i, yMeHHi1 1 HABBIKOB YYaIIUXCS

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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