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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usmke 0a30BOro YpOBHS Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIIOJIO)KCHHMH M TpeOOBaHWUH K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenpHONH mporpammbl, mnpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOll pabodeil TporpaMMbl BOCHUTAHHS M KOHIICMIIMKA IIPENOAaBaHUs ydeOHOTo
npenmeTra «®PusMka» B 00pa3oBaTENILHBIX  opraHu3anusx Poccuiickoir  dDenepanuu,
peann3yoNIX OCHOBHBIE 00pa30oBaTelIbHbIE IPOTPAMMBI.

Conepxkanue mnporpamMmbl 1o (HU3MKE HAIMpaBlIeHO Ha (OPMUPOBAHME ECTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOyyaroumxcs 10—11 kmaccoB npu o0ydyeHuu ux ¢u3uke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITEeNbHOCTHOr O oaxoa. [Iporpamma no ¢usuke cooTBETCTBYET
tpe6oBanussM ®PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM U METanpeIMeTHBIM
pe3ynbTaTaM OOydYeHHUs, a TaKXKe YYHUTHIBAeT HEOOXOAMMOCTh PEaNM3alUU MEXIPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMH Y4eOHBIMU MpeaMeTramMu. B Hell ompexpensiorcs
OCHOBHBIE II€JIM M3ydyeHUs (PU3UKU Ha ypOBHE CpelHero obuiero oOpa3zoBaHus, IJIaHUPYEMble
pe3ysibTaThl OCBOEHHMS Kypca (U3MKU: JUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o (pu3KKe BKIIIOYAET:

® IJIaHHpyeMble PE3yIbTaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM YpPOBHE, B TOM YHCIIE

IIpeMETHBIE PE3YJIbTAThI 110 ['0JlaM 00yUYEHUs;

e conepkaHue yuebHoro npeamera «Ousukay» 1o rogam o0yyeHusl.

du3rka Kak HayKa 0 HanboJee o0IuX 3aKOHaX MPUPObI, BBICTYIIAs B KAYECTBE YUEOHOTO
IpeaMeTa B IIKOJIe, BHOCHT CYILISCTBEHHBIN BKJIAJ B CUCTEMY 3HaHHUI 00 OKpYXaroleM MHpE.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOpa3yIOIMH /Uil €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEMETOB, MOCKOJIbKY (pU3HUECKHe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBIICHUH, H3y4aeMBbIX
XUMHeH, Ouomnorueit, ¢puznuyeckoil reorpadueil u acrpoHomuei. VMcrnonb3oBaHue M aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUW OmpenessieT XapakTep U pPa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTUH B cdepe SHEpPreTukHu, TPaHCIOpTa, OCBOEHHS KOCMOCA, IOJYyYEHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Jpyrux. Mzydenue Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa 00yJarommxcs, B OpMUPOBAHUE YMEHUN
IIPUMEHSATh HAyYHBI METOJI [IO3HAHMSI TP BBIIIOJIHEHUH UMHU Y4€OHBIX UCCIIEI0BAHUH.

B ocHOBY kypca Gu3MKHU U151 YPOBHSI CPEIHEr0 001Iero 00pa3oBaHUs MOJI0XKEH Ps UJIEH,
KOTOpBIE MOXHO PaccMaTpUBATh KaK MPUHLHUIIBI €r0 TOCTPOCHMUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC ABJISETCS JOTMYECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX Pa3/ieioB (PU3UKH, BKIIOYAET KaK BONPOCHl KIACCUUECKOW, TaK U
COBpeMEHHOHU (pU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepuall Kypca GU3UKH 00bETUHEH BOKPYT
¢usndeckux Teopuid. Benymmm B Kypce sBiseTcs (OpMHpOBaHHME NPEICTAaBICHUNW O
CTPYKTYPHBIX YPOBHSIX MaT€PUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuszayuu. E€ peanuszanus npeanosiaraeT UCIOJIb30BAHUE T'YMaHUTAPHOIO
noTreHuuana Gpu3nyecKoil Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUSA (PU3MKHU C pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTHUYECKUMH NTPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nKu npenmnonaraeT 3HaKOMCTBO € ITMPOKUM
KPYTrOM TEXHMUYECKHUX U TEXHOJOIMYECKUX IPUJIOKEHUI U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs INOCPEACTBOM BBEIEHUS DJJIEMEHTOB COJEpP)KAaHMUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBS3AaHBI C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a TAK)Ke 00CYKIEHHSI TPOOJIEM PAIIMOHAIFHOTO TPUPOAONOIH30BAHUS U
9KOJIOTMY €CKOW O€30IacCHOCTH.

CrepXHEBbIMH JJIEMEHTAMH Kypca (HU3UKH HAa YpPOBHE CpedHero oodumiero odpazoBaHUs
ABISIFOTCS  pu3MuecKkue Teopuu ((HopMHUpOBaHHE IPEACTABIECHUH O CTPYKType IOCTPOCHHUs
¢usnueckoil Teopuu, posm (QyHIAMEHTAJIbHBIX 3aKOHOB M IPUHLUIOB B COBPEMEHHBIX
MPEICTABICHUSAX O MPUPOJE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, JJI ONHCAHUS €CTECTBEHHO -
HAYYHBIX SIBJICHUI U IPOIIECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAXO0J B Kypce (PU3MKH peas3yeTcs Mpex/ie BCero 3a CuéT
OpraHM3alfH SKCIEePUMEHTAJIbHON AeATeNbHOCTH oOydatonmxcs. s 6a30BOro ypoBHs Kypca
(GHU3UKU — ITO UCMOJIB30BAHUE CHCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB U
nabopaTopHBIX pPadOT, KOTOpBIE B TporpaMme 1O (H3UKE OOBECAMHEHBI B OOIIMIA CIHCOK
YUYCHUYECKHX MPAKTHUYECKUX paboT. BhimeneHne B yka3aHHOM MEpeYHE J1a0OpaTOPHBIX padoT,
IPOBOAMMBIX JUIsI KOHTPOJISI M OLIEHKH, OCYILECTBJIIETCS yYaCTHHKaMU 0Opa30BaTEeIbHOIO
npolecca UCXos U3 0COOCHHOCTEN MIIaHUPOBAHUS M OCHalleHus kaOuHeta ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIAZICHHE OOYUYAIOUIMMHUCS YMEHHSMH IPOBOAUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAHNS 3aBUCHMOCTEH (M3UYECKUX BEIWYMH M IOCTAaHOBKY ONBITOB MO ITPOBEpKE
MIPE/IJIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHue yAeNseTCS PEIICHUIO PacUETHBIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
IUISL pacYE€THBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 33J1a4M C SIBHO 33aJaHHON (hU3MUecKOi MOJIENbIO,
MO3BOJISIIOIIME TPUMEHSTh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena
Kypca, TaKk ¥ UHTEIpUPYs 3HAHUSA U3 Pa3HBIX pa3zenoB. [l KaueCTBEHHBIX 3a]1a4 MPHOPUTETOM
ABISIFOTCSL  3aJjaHUs Ha OOBSICHEHHME TMPOTEKAaHUs (U3NYECKUX SBJIEHUH M MPOLIECCOB B
OKpyXaromieil >Xu3Hu, TpeOyromue BbIOOpPa (HU3UYECKOM MOJENU Uil CUTyallud NPaKTHKO-
OpPHUEHTHPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MarepualbHO-TEXHUYECKOMY
obecrieueHuI0 y4eOHOro mnpoiiecca 0a30BBIH YpOBEHb Kypca (HM3HKH Ha YPOBHE CpEIHEro
obmrero oOpa3oBaHUs JODKEH M3Y4aThCs B YCIOBHSAX MPEIMETHOrO KaOwHeTra (DM3MKH WIM B
YCJIOBUSIX WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOrO KA. B kaOuHete
(bu3MKH OHKHO OBITH HE00X0AMMOe TabopaToOpHOEe 000PYIOBAHME ISl BHITIOIHEHUS yKa3aHHBIX
B mporpamMme 1o (U3UKE YYCHUYECKUX MPAKTHYECKHX paboT W JEMOHCTPAIIMOHHOE
o0opyIoBaHUE.

JleMoHcTpalmoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IPHHLUIIOM
MHUHHMAaJIBHOM JOCTaTOYHOCTH M O0ECIEYHBAET IMOCTAHOBKY IEPEUMCIIEHHBIX B IIPOrpamMMe 110
¢u3MKe KIIOYEBBIX JAEMOHCTPALUH JJIsl HMCCIEJOBAHMUS H3YyYaeMbIX SIBICHHH W MPOLIECCOB,
SMIIUPHYECKUX B (PyHTaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX ITPUMEH CHUH.

JlaGopaTropHoe 00OpynOBaHUE Il YYEHHUUECKHX MPAKTUYECKUX padoT ¢GopmHupyeTcs B
BUJIC TEMAaTHMYECKMX KOMIIJIEKTOB M OOECleyrBaeTcss B pacuére OJHOr0 KOMIUIEKTa Ha ABYX
oOydarormmxcs. TeMaTHdeckue KOMILUIEKTBI JIa0OpaTOpHOro OOOpPYIOBAaHHS JIOJDKHBI OBITh
MIOCTPOCHBI Ha KOMIIJIEKCHOM HMCIIOJIb30BAaHUM aHAJOTOBBIX M LU(POBBIX HMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE LIM(PPOBBIX Ja00paTOpUil.

OCHOBHBIMHU LIEJISIMU M3y4YeHUS (PU3HUKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHWE HHTEpEca M CTPEMJICHHsS] OOYYalOmMXCsl K HAyYHOMY HW3YUCHHIO

MPUPOJBI, Pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHHH O HAYYHOM METOAEC TO3HaHUS U (HOpPMHUpOBAHHE
MCCIIEIOBATEHCKOIO OTHOIICHHS K OKPY’KAIOIIUM SIBIICHUSIM;



(dbopMHpOBaHUE HAYYHOIO MHPOBO33PEHHS KaK Pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuH U PYHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(bopMHpoBaHUE YMEHUN OOBSICHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

(bopMHUpOBaHUE TPENCTABICHUN O POJM (PU3UKH JJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTHH.

JocTimxeHue 3TUX 1eneil odecreunBaeTcs pelieHrneM CIeAYIIINX 3a7a4d B MPoIecce
M3ydeHUs Kypca (pU3MKK Ha yPOBHE CPEIHEro 001Iero oopa3oBaHHms:

NPUOOPETEHUE CUCTEMBI 3HAHHWK 00 O0MUX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIIOYAS] MEXaHHUKY, MOJICKYSIPHYIO (DU3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U AJIEMEHTHI aCTPODU3HKY;

dbopMupoBaHWE YMEHUW TIPUMEHSTH TEOPCTUYECKUE 3HAHUS [ OOBSICHEHHUS
(bu3nYecKuX SBJICHUNW B TPUPOAE W IS TMPUHATHS MPAKTHYECKUX pEIIeHUH B
NOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pelIeHUs pPa3JIMYHBIX 3a7a4 C SBHO 3aJaHHON (U3MUecKoit
MOJIEbIO, 3aJlad, MOAPAa3yMEBAIOIIUX CaMOCTOSITEJIbHOE CO3AaHHE (U3NUYECKOU
MOJIEIH, aJ]l€KBATHON YCIIOBUSIM 33/1a4H;

MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHS TEXHHUYECKUX YCTPOMCTB U
TE€XHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOLLYIO CPENLY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS (HU3HMUIECKUX
OKCIIEPUMEHTOB, aHallM3a W  HHTEpPHpeTanud  WHPOpPMAIMU,  OIpeIesICHUs
JIOCTOBEPHOCTH MOJIy4YE€HHOI'O pe3yJIbTaTa;

CO3/IaHWE€ YCIIOBUU JIJI1 pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEN0BATENbCKOM, TBOPUECKOU
JEATeIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETO OO0pa3oBaHMs
orBoautcs 136 wacos: B 10 kmacce — 68 vacoB (2 vaca B Henmenmo), B 11 kmacce — 68 gacos (2
yaca B HEJCIO).

[Tpeanaraemslii B mporpamMme 1o (Hpu3uKe nepedeHb J1a00paTOPHBIX U MPAKTUIECKUX paboT
SBJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JE€IAaeT BBIOOp IMpPOBEIAEHHS JaOOpaTOpHBIX padboT u
OIBITOB C YYETOM MHIUBHUAYAIBHBIX OCOOCHHOCTEH 00YyJaromXcsl.

COJEPKXAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA
®dusuka — Hayka o npupone. Hayuynsie MeToIbl MO3HAHUS OKpYXKarouiero mupa. Poib
HKCIEPUMEHTA ¥ TEOPHUH B MPOIECCE MO3HAHUS IPUPOIbL. DKCIEPUMEHT B (pr3uKe.

MonenmupoBanue (pu3ndeckux sIBJICHUN W mpoueccoB. Haydnelie rumore3sl. Ousndeckue

3aKOHBI U TeOpHUH. | paHUIIBI TPUMEHUMOCTH (pU3HUECKHX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Ponb 1 Mecto (u3uku B popMUpOBAaHUU COBPEMEHHOM HAYyYHOW KapTHHBI MHpA, B

MPAKTUYECKOM AESITeTbHOCTH JIIOIEeH.

Jlemoncmpayuu
AHajoroBsie U I POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATYHKH.

Pasznen 2. Mexanuka



Tema 1. Kunemamuxa

Mexanunueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYeCKOro BmxeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpenHsisl CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHUE
MaTepHalbHOW TOYKH, UX MPOEKIMH HAa OCU CUCTeMbl KoopauHat. ClokeHue nepeMenieHui u
CIIO)KEHHE CKOPOCTEHN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsIMOJHMHEHHOe aBrkeHue. ['paduku 3aBucHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U MEPEMEILICHUS MaTepUaIbHOW TOUYKU OT BPEMEHHU.

CBobomHOE maieHne. Y CKOpeHne CBOOOIHOrO MaICHHUS.

KpuBonuneitnoe paBmxkenue. JIBrkeHME MaTepUAIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSSHHOM MO MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHass cKopocTh. Ilepmon wu
yacTtoTta oOpanieHus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHuueckue yCTpoOHMCTBA M NPAKTHYECKOE NPUMEHEHHE: CHOUIOMETpP, [BHKEHUE
CHaps0B, LEIHbIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, HILTFOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue TBUKEHUN C UCMOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKE€HHOM IIPOCTPAHCTBE.

HaGnronenne nBmxenus tena, OpOIMICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO IMaJICHUs.

Hanpasnenune cKopocTu Npu JIBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHne HepaBHOMEPHOI'O JBUKEHUS C 11€JIbIO ONPEIEICHHs] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXKAYy  NyTSIMH,  NPONUIAEHHBIMU  TEIOM 3a
IIOCJIEA0OBATEIbHbIE PAaBHbIE NPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JIBUKEHUU C
HAaYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3y4yeHune nBMKeHUs MaprKa B BA3KOH KUIAKOCTH.

N3ydenne nBrkeHUs Tena, OpOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocuTenbHOCTH ["anunes. [lepBoiil 3akoH HetoToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuina. [lpunuun cynepno3uuuu cui. Bropoit 3axkon Herorona s
MaTepuanbHOU TOUkU. Tperuit 3akoH HproTOHA 111 MaTepUanbHbBIX TOYEK.

3akoH BcemupHoro tarorenus. Cuna tsorkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbKeHUs U cuiia TpeHus nokos. Koadpunuent tperus. Cuna conpoTUBICHUS
MpU JBU>KEHUU TeJa B dKUJKOCTH UJIU Ta3e.

[TocTynarensHOE ¥ BpamaTeabHOE IBMKEHNE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHuJBl OTHOCHTEIBHO OCU BpalleHus. Ilmedo cuiel. YcnoBus paBHOBECHS
TBEPAOTrO Tea.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: MOAIIMIHUKU, JBHXXCHHUE
HCKYCCTBEHHBIX CIIYTHHUKOB.

Jlemoncmpayuu

SIBieHrEe UHEPLUH.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIMX TEJ.



Bropotii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHMOCTH CHUJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecomocTs. Bec Tesna npu yCKOpEHHOM NOABEME U TTaJICHUU.

CpaBHEHHE cUJl TPEHMS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tena. Buasl paBHOBecHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yuenue nBmxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKWHE U PE3UHOBOM
oOpa3iie, ot ux aedopmauu.

HccenenoBanue ycaoBHil paBHOBECHS TBEPOIO TENA, UMEIOIIET0 OCh BPALEHHUS.

Tema 3. 3akonvl cOXpaneHus  MmexaHuke

HNmnynsc MaTepuaabHONW TOUKH (Telsa), CHCTEMbI MaTepUaibHbIX ToueK. VIMITynbc CUIIbI U
U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBHKEHHE.

Pabora cuiel. MOIHOCTE CUIIBL.

Kunernueckas 3Heprust MaTepuaibHOW TOUKH. Teopema 00 U3MEHEHUU KUHETHYECKON
SHEPrHUH.

[TorennmanbHas sHeprus. [loTeHIanbHas YJHEPTUsl YIPYTo AepOpMUPOBAHHOM MPYKHUHBIL.
[TorenuuanbHas sHeprus Tena BOJU3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble U HEMOTEHLMAIbHbIE CUJIbl. CBsI3b pabOTHl HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH CHUCTEMBI TeJI. 3aKOH COXPaHEHUs MEXaHUYECKON YHEPrUu.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckrue yCTpOWCTBA U NMPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, MPYKUHHBIN
MIHACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITyJIbCa.

PeakTHBHOE IBM)KEHHE.

ITepexon NOTEHIIMAIBHOM SHEPTUU B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

H3ydenue aOCONIIOTHO HEYNPYroro ynapa ¢ MOMOIIBI0 JBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOThI CHJIBI C U3MEHEHUEM MEXAHMUYECKOH 3HEpruu Tena Ha
MIPUMEPE PACTKEHUS PE3HHOBOIO JKI'YTa.

Paznen 3. MoJiekyasipHasi pu3MKa 4 TEPMOJIMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHbBIE MTOJI0XKEHUS MOJIEKYJISIPHO-KUHETUY €CKOM TEOPUH U UX ONBITHOE 0OOCHOBAaHHUE.
bpoynoBckoe nBwxkenue. Auddysus. Xapaktep IBMKEHUS W B3aUMOICHCTBUS — YaCTHI]
BelecTBa. MoOJenu CTPOSHUsI Ta30B, JKHAKOCTEH W TBEPABIX TEl W OOBSICHEHHWE CBOKMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl mosekys. KonuuecTBo BemiecTsa.
[Tocrosinnas ABorajpo.

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

Mogenb uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJEKYJISIPHO-KMHETUYECKOH TEOpUU
uaeanbHoro rasa. AOcoioTHas TeMmIepaTypa Kak Mepa cCpeAHed KHHETUYECKOW SHEepruu
TEMJI0BOro JABWKeHUs dactun rasza. lllkama temmnepatyp KenbBuHa. ['a3oBbie  3aKOHBI.
VYpaBuenne MenaeneeBa—Knanelipona. 3akon [lanerona. M3ompoliecchl B MI€adbHOM rase ¢



IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne N30IpoIecCoB: U30TEPMa,
n30xopa, n3obapa.

TexHuveckue ycTpoiicTBa U MPAKTHYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, OKA3bIBAIONIME JUCKPETHOE CTpOEHHE BemecTBa, (oTtorpaduu MomeKymn
OpraHUYeCKHUX COCIUHEHUM.

OnbITel 110 1U(Py3un KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JIBH)KCHHUS.

Mopnens onbita [TepHa.

OnBbIThI, 10KA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOI O B3aUMO/IEH CTBUS.

Monens, WIUTIOCTpUpYIOIIAs TPUPOAY AABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnBbIThl, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS U€AIbHOIO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

Omnpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHUH o0béMa
KOMHATBbI, JaBJIEHUS U TEMIIepaTypbl BO31yXa B HEll.

HccenenoBanue 3aBUCHMOCTH MEXY TapaMEeTPaMU COCTOSIHUS Pa3peKEHHOI 0 rasa.

Tema 2. Ocrogbl mepmoouHamuxu

TepmonuHamMuueckass cucrtemMa. BHYTpEeHHSS SHEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl €€ uzmeHenus. KonuuectBo Termyiorsl U pabota. BHYTpeHHSS SHEprus 0JHOATOMHOIO
nJeaNbHOro ra3a. Buasl rennonepenadyu: TEMIONPOBOIHOCTb, KOHBEKIMS, U3ITydEeHUE. Y AenbHas
TEMI0EMKOCTh BenlecTBa. KonnuecTBo TEIIoTsl IpH TEIUIonepeaaye.

[Tonsatue o0 anuabatHoM mnpouecce. IlepBbiii 3akoH TepMoauHamMuku. llpumeHenue
MEepBOro 3aKOHA TEPMOJIMHAMUKH K u3omporeccam. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTtuMocTh poiieccoB B MPUPO/IE.

TenoBble MammHbL. [IpUHIUTIBL AeiicTBUS TETUTOBBIX MamuH. [IpeoOpa3oBanus SHEPTHH B
TeruioBbIX MammHax. Kosddunuent nmonesnoro aerictBus TeruioBoir Mamuubel. ukn Kapao u
ero ko3 PUIMEHT NOoJIe3HOr0 AW CTBUSA. DKOJOTHYECKHE MPOOIeMbl TETJIOIHEPT €THKHU.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBUraTellb BHYTPEHHErO
CropaHusi, ObITOBOM XOJIOAUJIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MeHeHue BHYTpEHHEH SHEpPruu Tejia IMpPU COBEpLIEHHH pPaOOTHI: BBUIET NMPOOKH U3
OYTBUIKM TOJ JEWCTBHEM CKAaTOro BO3/1yXa, HarpeBaHue 3¢upa B JATyYHHOW TpyOke MyTEM
TpeHus (BUIEOJEMOH CTPALIHS).

N3MeHeHune BHYTpEeHHEN SHEPruM (TEMIEpaTypbl) Teja py Terionepenaye.

OmnbIT 10 aarabaTHOMY pacIIMpEeHHUI0 BO3ayXa (ONbIT C BO3AYLUIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, TBUTATENS BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO IBUTATEIS.

Yuenuueckuii sxenepumenm, nabopamopusie pabomoi

W3mepeHne yaenpHON TENI0EMKOCTH.

Tema 3. Acpezammuvie cocmoanusa eeujecmea. Pazoevle nepexoovt

[TapooOpa3oBanrie u KoHJeHcamus. Mcmapenune u  kumeHue. AOCOMIOTHAsT |
OTHOCHTEJbHAS BIAXHOCTh BO31yxa. HachlmenHslii nmap. YaenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAaBJICHUS.

Tépmoe Teno. Kpucrannmaeckue u amopdHbie Tena. AHM30TPOIHUS CBOWCTB KPHCTAJLIOB.
XKunkue xpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHue u Kpucrammsauus. YenbHas
TeruioTa miaasnenus. Cyomumarnus.

VYpaBHeHue TemioBoro 6anaHca.



TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: THTPOMETP M IICHUXPOMETD,
KAJIOPUMETP, TEXHOJOIMM IIOJIYy4EHUs COBPEMEHHBIX MAaTepuajoB, B TOM  4uCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXH OJIOTMH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu noHMXEHHOM JJaBJICHUU.

CriocoObI M3MEpeHHst BIAYKHOCTH.

HaGmoenre HarpeBaHus U MJIaBJICHHUS KPUCTAJIIMYECKOTO BEIIECTBA.

JleMOHcTpanys KpuCTaioB.

Yuenuueckuii skenepumenm, nabopamopuvie pabomoi

H3mepeHre OTHOCUTENLHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DyiekTpoauHaMuKA

Tema 1. Dnekmpocmamuka

OnexTpuzauus Tel. OIEKTpUYecKuM 3apsan. JlBa Buma 3JIEKTpUUYECKUX 3apsiioB.
[IpoBOIHUKY, TUAAEKTPUKH U MIOTYITPOBOJHUKH. 3aKOH COXPAHEHHS SJIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsnaoB. 3akoH Kynona. TodeuHslii 3nekTpuueckuil  3apsa.
Onextpuyeckoe mnoine. HanpskxéHHocTs snekTpuuyeckoro mnoussd. [lpuHiun cynepnosuuuu
ANEKTPUUYECKUX MOJeH. JInHNN HanpsHKEHHOCTH SIIEKTPUUYECKOTO TOJIS.

PaGora cun oanekrpocratmueckoro monsd. [loreHuman. Pa3HocTh MOTEHLIMANOB.
[IpoBOHUKH U AUBIIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JluanekTpuueckass IpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATopa. JHEprus
3apsKEHHOTO KOHJIEHCaTopa.

TexHuueckne ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKON, 3JIEKTPOMETD,
AIIEKTPOCTATHYECKAS 3allUTa, 3a3€MIICHHE DIIEKTPOIPUOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIH
amnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YeTpoicTBO U IPUHIUIT AEH CTBUS AIEKTPOMETPA.

B3anMoneiicTBue HA IEKTPU30BAHHBIX TEJI.

DneKTpUYecKoe MoJje 3apsKEeHHBIX TeJl.

[TpoBOIHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

DNeKTpocTaTUUeCKas 3aIInTa.

JMBIeKTpUKH B JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIA[M  IUIACTHH,
pPacCTOSIHUSI MEX1Y HUMH U TUAJIEKTPUIECKON MTPOHHUIIAEMOCTH.

DHeprus 3apsyKEeHHOI'0 KOHJIEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCcaTopa.

Tema 2. Ilocmosannwiii 31exkmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DNIEKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOT0 ToKa. ICTOUHUKH TOKA.
Cuna Toka. [TocTosHHBIH TOK.

Hanpspxenue. 3akon OMa 7151 ydacTka 1enmu.

DIIEKTPUUECKOE COMPOTUBIIEHUE. Y IETbHOE COMPOTUBIICHHUE BEIECTBA.
ITocnenoBarenbHOE, MapaJLIeIbHOE, CMEIIIAHHOE COEMHEHNE TPOBOIHUKOB.

PaGora snexTpuueckoro Toka. 3akoH J[xxoyns—JIenna. MOmHOCTh AJIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAS CUJIa MU BHYTPEHHEE COMPOTUBIICHNE UCTOYHMKA TOKA. 3aKoH OMa 1J1st
MOJIHOM (3aMKHYTO#) 2JIeKTpuueckol nenu. KopoTkoe 3aMbIkaHueE.



DneKTpOHHAs MPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIIIOB
oT TemrnepaTypsl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCcTBEHHAs U IPpUMeECHasi TPOBOAUMOCTb MOJTYIPOBOIHUKOB.
CgoiictBa p—n-nepexoxa. [TomynpoBoaHUKOBBIE TPHOOPHI.

DNeKTpUYECKU TOK B paCTBOpax M paciuiaBax J1eKTPOJUTOB. DIEKTPOIUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIN3. DIAEKTPUUECKUN TOK B razax. CaMOCTOsTENbHBIN U
HECAMOCTOATENBHBIN pa3psaa. Monnus. 1lnazma.

TexHuueckre yCTpocTBa U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, JJIEKTpOHArpeBaTeIbHbIe TPUOOPHI, ITEKTPOOCBETUTENBHBIC
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIH MO/, TEPMUCTOPHI U POTOPE3UCTOPHI,
MOYTIPOBOJHUKOBBINA MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHMOCTb CONPOTUBIIECHUS LIMIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOIIAN
IIONIEPEYHOr0 CEYEHUs U MaTepuaa.

CMmeliaHHOE COeIMHEHUE IPOBOAHUKOB.

[TpsiMoe u3MepeHne AMeKTPOoABHKYIIEN criibl. KOpoTkoe 3aMblkaHU € TajIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBhI.

[IpoBOAMMOCTH 3IEKTPOJIUTOB.

HckpoBoil pa3psii v MPpOBOJAUMOCTh BO3yXa.

OaHOCTOPOHHSISI MPOBOAUMOCTD JIUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHne cCMEMmaHHOr0 COEAMHEHNUS PE3UCTOPOB.

N3mepenne 37eKTpOABUKYIIEH CHIIbI MCTOYHUKA TOKA U €r0 BHYTPEHHET O
COIIPOTUBJICHMUS.

HaGmronenue snextposnusa.

Me:xnpeameTHbie CBSI3H

N3yuenue xkypca ¢pusnku 6a3oBoro ypoBHs B 10 kj1acce oCylecTBIsIETCs ¢ Y4ETOM
COZIepKATENbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMyu MaTeMaTHKH, OMOJIOTUU, XUMUH,
reorpauu 1 TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimus, CBsI3aHHBIE C U3yYE€HHEM METO/I0B HAyYHOT O MO3HAHHUS:
SIBJICHHE, HAyYHBIN (paKT, rumoTes3a, puanueckas BeIMInHa, 3aKOH, TEOpHsl, HaOII0AeHHu €,
SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, H3MEPEHUE.

Mamemamuxa: pelieHre CUuCTEMbl ypaBHEHUH, TMHeHas QpyHKuus, napaboia,
runepoona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT €HC,
KOTaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIUU HA OCH
KOOp/IMHAT, CJII0)KEHHE BEKTOPOB.

bBuonoeus: mexannueckoe IBUKEHHE B )KUBOH npupoje, 1udpdy3us, ocMoc, TenioooMeH
YKUBBIX OPraHU3MOB (BUAbI TEILJIONEPEIAUH, TEMIOBOE PABHOBECHUE), JIEKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsl Macca, TENJIOBBIE CBOMCTBA TBEPABIX TEIL, )KUIAKOCTEN U Ta30B, IJIEKTPUYECKUE
CBOWCTBA METAJIJIOB, AIEKTPOJIUTHYECKAS 1M CCOL[UAIINS, FaIbBaHHKA.

l'eoepagpus: BIaXXHOCTH BO3/1yXa, BETPBI, 0apoOMeTp, TEPMOMETP.



Texnonozus.: npeodpa3oBaHUE ABUKEHUN C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUITHUKH, UCI0JIb30BAaHNE 3aKOHA COXPaHEHUs UMITyJIbca B TEXHUKE (paKeTa,
BOJIOMET U JpyTHe€), IBUraTellb BHYTPEHHETO CropaHus, naposasi TypOUHa, ObITOBOM
XOJOJAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH MTOJy4YE€HUSI COBPEMEHHBIX MaTEpUaoB, B TOM YHCIIE
HaHOMAaTEpHUaJIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUUECKAs 3aIlUTa, 3a3EMIICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, HIEKTPOHATpEBaTEIbHbBIE IPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaTbBaHHKA.

11 KJIACC

Paznen 4. DyiekTpoauHaMuKA

Tema 3. Maznummnoe none. n1eKmpoMazHuUmMHAA UHOYKYUA

[TocTosHHblE MarHuThl. B3auMoneilcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJIE.
BekTop MarHuTHONW MHAYKIMH. [ [pUHIAN CYNTEPIIO3UIIMA MATHUTHBIX MoJiel. JIMHUU MarHu THOM
uHAyKuu. KapTtuHa TMHUI MarHUTHOW MHYKUUU T10JIS IOCTOSTHHBIX MarHuTOB.

MarnuTtHoe noje NpoBOJHMKA C TOKOM. KapTMHa JMHUN MHAYKUMM MarHUTHOTO MOJIA
JUIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaencTere NpoOBOJHUKOB C TOKOM.

Cuita Amnepa, €€ MOAYJIb U HalIPABJICHUE.

Cuna Jlopenuna, e€ Moayiab M HampaBieHue. JIBU)KEHUE 3apsHKEHHOM YacTulbl B
OJIHOPOJHOM MarHUTHOM Tosie. Pabota cuibl JlopeHiia.

SIBneHne 3IEKTpOMarHUTHOM MHAYKUuU. IIoTOK BekTOpa MAarHUTHOW HMHAYKLMH.
DNeKTpOoABMKYLIAs CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo! uHAykiuu dapanes.

BuxpeBoe snekTpuueckoe Imojie. DIEKTPOABHKYIIAs CUJIa UHAYKIUU B MPOBOJHHKE,
JBHKYILEMCS TOCTYNATENbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBJIeHHE CAMOMHIYKIIMU. DJIEKTPOABUKYIIAs CHUJIa CAMOUHAYKIUH.

DOHeprusi MAarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TIOCTOSIHHbIE MAarHHTHI,
3JEKTPOMArHUTHI, AIEKTPOABUTATEINb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTUL, HHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHUE IIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO MOJISL.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JeiicTBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOIIUTA.

SIBieHuE 3J1eKTPOMAarHuTHOW MHIYKIUH.

[TpaBuio Jlenna.

3aBUCHMOCTh 3JEKTPOJABHKYLIEH CUJIbI MHIYKIMU OT CKOPOCTH U3MEHEHUS MarHUTHOIO
MOTOKA.

SBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydeHne MarHuTHOrO MOJIst KATyIIKKA C TOKOM.

HccenenoBanue eicTBUS MOCTOSHHOIO MarHUTa Ha paMKY € TOKOM.



HccenenoBanue siBIEHNS 3JE€KTPOMAarHUTHOW MHIYKIUU.

Pazgea S. Kore0aHnusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumnle KO1e0anus

KonebatenpbHnass cucrema. CBOOOgHBIE MexXaHWYecKHe KoneOaHus. [apMOHWYECKHE
konebanus. lIlepwox, dacroTa, amrmuuTyna u Qasa konebanuid. [IpyKUHHBIA MasTHHK.
MaremaTndeckuii MasTHUK. Y paBHEHHE TrapMOHUYEeCKHX KoieOanuil. [IpeBpaimieHrne sHEpruu
MIpU TAPMOHUYECKUX KOJIeOaHUSX.

Konebartenpupiii KoHTYp. CBOOOIHBIC SIEKTPOMArHUTHBIE KOJeOaHUsS B HICATHHOM
KoieOaTelbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHHYECKUMU U 3JIEKTPOMarHUTHBIMHU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPrHUH B HA€aJIbHOM KOJeOaTebHOM
KOHTYpe.

[IpencraBieHre 0 3aTyXaloLMX KojleOaHUsIX. BbIHYXIeHHbIE MEXaHUYECKHe KoieOaHusl.
Pe3onanc. BoiHyxeHHBIE 37IEKTPOMarHUTHBIE KOJIeOaHuUS.

ITepemenHsplii Tok. CHHYCOWJAIbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUTUTYIHOE U IEUCTBYIONIEE 3HAUCHHUE CHIIBI TOKA U HATIPSKECHUS.

Tpancpopmartop. IlponsBoacTBo, mepenada U MOTPEOJIEHUE AIIEKTPUUYECKOW HSHEPrUu.
OKOJIOrMYeCKUe PpUCKU IpU MPOU3BOJACTBE IJeKTpodHepruu. KynbTypa uncnonb3oBaHus
JIEKTPOIHEPIUU B IIOBCEHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, JMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccenenoBanue napaMeTpoB KoJieOaTeIbHOW CUCTEMBI (MPY>KHHHBIA MJIM MaTEMAaTHYCCKUI
MasITHUK).

HaGmoienne 3aTyxaronmx KoleOaHmii.

HccnenoBaHue CBOMCTB BHIHYKEHHBIX KOJIEOaHUH.

HaGnronenne pe3onanca.

CB00OOHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHNU .

OcuumiorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPSsDKEHHS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIEOaHUH.

PezonaHc nipu mocienoBaTenTbHOM COCIMHEHUH PE3UCTOpa, KATYHUIKW MHAYKTUBHOCTU U
KOH/IEH caTopa.

Mojens TMHUM JEKTpOIIEpesadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH I1€PUOJIa MAJIbIX KOJIEOaHU I'py3a HA HUTU OT JAJIMHBI HUTH U
Macchl Ipy3a.

HccrnenoBanne MEpeMEHHOIO TOKa B ILENM M3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/IEHCAaTOpa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 80JIHbL

Mexanuueckue BOJIHBI, yclioBUs pacnpocTpanenus. [leproa. Ckopocts pacnpocTpaHeHUst
u januHa BONHBL. llomepeunble W mpononbHBIE BOMHBL WHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocThb 3Byka. BeicoTa ToHa. TemMOp 3ByKa.

DONeKTpOMarHUTHbIE BOJIHBI. Y CIIOBHUSI M3Iy4€HUs 3JEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTaius BekTopoB E, B, V B anexkrpomarautHoi#t BoiHe. CBOKWCTBA AIEKTPOMArHUTHBIX



BOJIH: OTpa)kK€HUE, IIPEJIOMIIEHUE, O pu3alus, 1udpakuus, nareppepenius. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 31€KTpOMarHUTHBIX BOJIH. [IpUMeHEHHE 3JeKTPOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIUIIBI paAOCB3H U TeNeBUIeHus. Paguonokamus.

DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIIbI.

TexHHuUeckre yCTpONCTBA M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl TUAarHOCTHKA B TEXHUKE U MEAMIIMHE, Paiap, paluoNpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacnpocTpaHEHHUE MONEPEUHBIX U MPOAOJIBLHBIX BOJIH.

Koneb6momeecs Teno Kak MCTOYHUK 3BYKA.

Habmonenne oTpaxeHus! ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nareppepeHuy 1 1uppakiiuu MEXaHUYeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmonenue cBsA3M TPOMKOCTM 3ByKa W BBICOTHI TOHA C aMIUIMTYIOH U YacTOTOM
KoJIeOaHUi.

HccenenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJsipuzanus, 1udpaxus, HHTephepeHIIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacipoCTpaHEHHUE CBETA B OJIHOPOJHON Cpeie.
JIy4d cBeTa. ToyeUHBIN HCTOYHUK CBETA.

Otpaxenne cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne H300paKeHUN B IIIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MpENOMJICHUS CBeTa. AOCONIOTHBIM  TOKaszaTenb
npesnomieHus. IlonHoe BHyTpeHHee oTpakeHue. llpenenbHbId Yros IMOJIHOIO BHYTPEHHETO
OTpa)KEHUS.

Hucnepcus ceera. CoxxHbIN cocTaB Oenmoro cBeta. Ler.

CoOuparone u pacceuBaroue JMH3bl. ToHKas JsmH3a. DOKycHOe paccTosHUE U
OINTHYECKas cuiia TOHKOM nuH3bIL. [locTpoeHne n3odpaxeHnii B coOUparomuX U paccenBarOMnX
smuH3ax. DopMyiia TOHKOW JIMH3BL. YBEJINYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH F€OMETPUY ECKOM ONTHKH.

BonnoBas ontuka. Wurtepdepenuus cBera. KorepeHTHble MCTOYHHUKH. Y CIOBHS
Ha0JII0/IEeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp(EPEHLIMOHHON KapTUHE OT JIBYX CHH(}A3HbBIX
KOT'€pEHTHBIX HCTOUYHUKOB.

Hudpakumss cera. [Audpakmuonnas pemérka. YcinoBue HAOMOACHUS TJABHBIX
MaKCUMYMOB IIpU MaJICHUU MOHOXPOMAaTUYE€CKOI 0 CBETa Ha AU (PPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHudeckre yCTpoicTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, Qoroammapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, IudpakiuoHHas
peuerka, noJasipousI.

Jlemoncmpayuu

ITpsMonuHelHOE pacpocTpaHEHHE, OTPAKEHUE U NpeoMieHue cBeTa. OnTHyecKkue
puOOPHI.

ITonmHOE BHYTpEHHEE OTpaxkeHue. Moaenb CBETOBOA.

HccnenoBanue cBOMCTB U300pa)KEHUH B JIMH3AX.



Monen MUKpPOCKONa, TEJIECKOIA.
HaGnronenne narepdepeniinu cBera.
HaGmronenne nudpaxiuu cera.
HaGnronenue nucniepcuu cBeTa.
[Tonydyenue crexTpa ¢ MOMOUIbIO TPU3MBI.
[Tonmyuenue criekTpa ¢ MOMOIIBI0 TUPPAKITUOHHOHN PEIIETKH.
Habmonenne nmonspu3anyu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
N3mepenne mokasaTesst IpeaoMIIeHHS CTeKJIa.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Habmonenne nucnepcuu cBera.
Pazen 6. OcHOBBI crienaIbHOM TEOPUHM OTHOCHTEJIBHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHWKHU. IlocTynaTel cnenuanbHOW Teopuu
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJYJsS CKOPOCTM CB€Ta B BaKyyMe, MPUHLHII
OTHOCUTEIBHOCTU DUHIITEHHA.
OTHOCHUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKpAILEHUE JAJIUHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON 4aCTUIIBL.
CBs13b Macchl C 3HEPrUe U UMITYJICOM PEISITUBUCTCKON YaCTUIbl. DHEPrus MOKOSI.
Pa3znen 7. KBanToBas ¢pusunka
Tema 1. dnemenmol K6AHM 00Ol ONMUKU
®otonbl. Popmyna [lnanka cBsizu sHEpruu (HOTOHA C €ro YacTOTOW. DHEPrus U UMIYJIIbC
¢dorona. OTkpeiTHE u wuccieqoBanue ¢orodpdekra. Ombitel A. . CroneroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreiiHa s porodddexra. «KpacHas rpanuiiay» porodddexra.
JaBnenwue ceeta. OnbiTel [1. H. JIeGenena.
XUMHUYECKOE JENCTBUE CBETA.
TexHuueckre ycTpoicTBa M MpaKTHUECKOEe MpUMEHeHue: (poToreMeHT, poTogaTIuK,
CoJTHEeYHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®o1ord(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIAaCTUHOM.
HccnenoBanue 3aKOHOB BHENIHETO (oTodhdexTa.
Caeronuo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogenb atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuto o -uactul. [lmanerapHas
mozenb aroma. Iloctynatel bopa. Mznyuenue u moriouienre (GOTOHOB MPHU MEPEXojae aTomMa ¢
OJIHOTO YpOBHSI 3Hepruu Ha Jpyroi. Bunsl crnektpoB. CHeKTp ypOBHEW 3HEpruuM aroma
BOZOpOJA.
BousiHoBbIe cBoiicTBa yacTull. Bonuel e bpoitnsa. KopnyckysipHO-BOJHOBOM Ayaliu3Mm.
CroHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHE.
TexHuueckue yCTpPOWCTBA UM MNPAKTUUECKOE TNPUMEHEHHME: CIEKTPAIbHBIA aHallnu3
(cmekTpockort), Jiazep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb ombiTa Pesepdopna.
OrnpenenieHue JUIMHBI BOJHBI Ja3epa.
HabmroieHre nMHENYaThIX CIIEKTPOB H3ITy4EeHUSL.
Jlazep.



Yuenuueckuii sxenepumenm, nabopamopusie pabomoi

HaGnronenne nuueiyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, JIOKa3bIBAIOIIHE CII0KHOCTb CTPOEHUS snpa. OTtkpbITHE
panuoaktTuBHOCTU. ONBITE Pe3depdopra mo onpenenaeHnio coctaBa paalioaKTUBHOIO U3JTy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue panoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OtkpeiTHE IpOTOHAa W HeWTpoHa. HyknonHas mopens siapa ['eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe yucio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBI U MO3UTPOHHBIA OeTa-pacnaj. ['amMMma-uznydeHue. 3akoH
PaaMoOaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccol sapa.

SAnepusle peakuuu. JleneHne U CUHTES sA1ep.

SAnepubiii  peaktop. TepmosinepHblii cuHTe3. [IpoOiieMbl W TMEPCHEKTUBBI  SAECPHOMN
SHEPreTUKHU. DKOJIOTMUECKUE acTIeKThl AJ€PHON IHEPreTUKH.

OnemeHTapHbl€ YacTULbl. OTKPBITHE TO3UTPOHA.

Metonbl  HaOMOAEHHST M PETUCTPAllUM  JAJEMEHTapHBIX  YacTHIl.

@dyHnaMeHTalIbHbIE B3aUMOJIeH cTBUSA. EMUHCTBO pU3MUecKol KapTUHBI MUPA.

TexHuueckne yCcTpolcTBa U NPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, KaMepa BuiibcoHa,
SIIEPHBIA peakTop, aTOMHas OoMOa.

Jlemoncmpayuu

CuéTuuK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTorpadusim).

Pa3nen 8. DinemeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Ortanbl  pa3BUTHd  acTpoHoMmuH. llpukmangHoe W MHUPOBO33pEHUECKOE  3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3anoro neba. Co3Be3us, sipkue 3BE3/1bl, JIAHETHI, UX BUIUMOE ABUKECHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTMBHOCTb. Mcrounuk sHeprum CosHua u 3BE3N. 3BE3NBI, UX
OCHOBHBIE€ XapaKTEPUCTHKU. JlMarpamMma «CHEKTpPaJIbHbII KJIacC — CBETUMOCTBbY». 3BE3/bI
[JIaBHOW TI10CJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] IJIaBHOU
nocjenoBaTeNbHOCTH. BHyTpenHee crpoeHue 3BE31. CoBpeMEHHbIE NPEICTABIECHUA O
MIPOMCXOKJIEHUH U 3BoronH CosHLa U 3BE37. DTalbl )KU3HU 3BE3.

Mueunsriii [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Connina B ["amaktuke. Tumsl
rajgakTuk. PanquoramakTuky u kBazapbl. YEpHbIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06sa. PaszOeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkToBOE U3nydeHue.

MacmrabHas cTpyktypa Beenennoii. MeraranakThka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGroneHuss HeBOOPY)KEHHBIM TIJIa30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX HPHIIOKEHUN
JUISL OTIpE/IeTICHHSI TTOJIOKEHUS HeOECHBIX O0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojymapus 1 sipKue 3BE3/1b1.

Ha6mronenus B Teneckon Jlynsl, miaanet, Maeunoro [TyTu.

O0o0maronee NOBTOpeHne



Ponp ¢u3uku u acTpoHOMHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIHMAJIbHOW U
TUYECKON cdepax IesATeNbHOCTH 4YeNOBEKa, pojb U MeCcTo (U3MKM M acCTPOHOMHUHU B
COBpPEMEHHOW Hay4yHOH KapTUHE MHpa, pOib (U3NYECKOM Teopuu B (HOPMUPOBAHUU
MIPECTaBICHUN 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UUYECKOM KapTUHBI MUpa B OOLIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HaYUHBIX MPEACTABICHUN O IPUPOJIE.

Me:knpeamMeTHbIe CBA3U

Nzyuenue kypca ¢usuku OazoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4&ToM
COZIep)KaTENbHBIX MEXKIPEAMETHBIX CBs3€ll C KypcaMH MaTeMaTWKH, OWOJIOTWH, XUMHH,
reorpaduu ¥ TEXHOJOTHUHU.

Mesicnpeomemnvie nowsmus, CBS3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO ITO3HAHMUS:
SBJICHHE, Hay4HbI (akT, rumores3a, Qu3MUeckas BeIMUYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHNe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKLIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXAECTBO, BEKTOPHI U HUX
IPOEKLUU HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKLHUH,
IPU3HAKU 1101001 TPEYroJIbHUKOB, ONPEeAeIeHHE IIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozus: 3neKTpUYecKUe SIBIEHHs B JKMBOW NpUpoje, KoJjeOaTelbHbIE IBUKEHUS B
KUBOW IPUPOAE, ONTHUYECKUE SIBJICHMS B KUBOM IPUPOXE, NEHCTBUE PaJMallUd HA JKUBBIC
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPIABIX Tel,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAINIMUECKON PEIIETKHU, CIIEKTPaJIbHbINA aHATIU3.

l'eocpaghus: MarHuTHBIE TOJIIOCA 3E€MJIM, 3aJIe)KM MarHUTHBIX PyZA, (oTochEMKA 3eMHOM
MIOBEPXHOCTH, MpEACcKa3aHue 3eMJIeTPsICEHUI.

Texnonozus: MAHUN 3JIEKTPOIIEpENad, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAS Te4Yb, pajap, paAHoONpuéMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOCKIIMOHHBIH anmapat, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA I[NPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

OcBoenne yuyeOHOro mnpeamera «®Pu3nMka» Ha YPOBHE CPEIHEro OOIIETro
oOpazoBaHusi (0a30BbIi YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIIETYIOUTUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE PEe3yNbTaThl OCBOCHUS YueOHOTO mpenMera «Du3nkay TOHKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIMUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHHUH, COOTBETCTBYIOIIMX
TPAULIMOHHBIM LIEHHOCTSIM POCCHUMCKOTO OOINECTBA, PACHIMPEHUE KU3HEHHOIO
ONbITAa U OMbITA JECSITEILHOCTH B IMPOLIECCE Peaau3alid OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:aaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MOZUIIMK 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOr0 OOLIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIICYEIIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO J€STEIIbHOCTh B MHTEPECAX IPAKIAHCKOTO
0O0IIeCTBa, y4aCTBOBATH B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATIbHBIMU MHCTUTYTaAMU B COOTBETCTBUU C
X QyHKIMUSIMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU €S TEITLHOCTH;

2) NaTPUOTHYECKOT 0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh pOCCUICKOM IpaKJaHCKOM UJEHTUYHOCTH,
MMaTPUOTHU3MA,;

LIECHHOCTHOE OTHOWIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUICKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMYMBOTO OYyAyIIero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyniero Gpu3nuecKou Hayke;



5) Tpya0BOro BOCIIMTAHMSA:

UMHTEpPEC K paszIMyHbIM cdepaMm MpoPeCcCHOHATLHON ACSITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, YMEHUE COBEPIIATH OCOZHAHHBINA BHIOOP
Oynyieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO U CaMO0OOPa30BaHUIO B 00JIACTH
(GU3HKY HA TTPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4ecKOro BOCIUTAHMSA:

chOpMUPOBAHHOCTh IKOJOTHYECKON KYJIBTYPhl, OCO3HAHWE TJI00AIBHOTO
XapakTepa dKOJOTHIECKUX TTPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HaHUS [IeJIe YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacluIupeHre OIbITa JEATETHbHOCTH SKOJIOTMYECKON HampaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TT0 (PU3HKE;

7) IEHHOCTH HAYYHOT O TO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESATeILHOCTH, TOTOBHOCTH B IIPOIIECCE
M3ydeHus: (QU3MKU  OCYIIECTBIATH  MPOCKTHYIO H  HCCIEAOBATCIIbCKYIO
NeSITEeNbHOCTh UHIUBUIYAILHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS
ba3oBble 1oruueckue QeicTBus:
CaMOCTOSITEIbHO  (DOPMYIHMpPOBATH M aKTyaJIU3UPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU ACATEIbHOCTH, 3aJaBaTh NApamMeTpbl W KPUTEPUU UX
JIOCTUKECHUS,
BBISIBIATH  3aKOHOMEPHOCTM M MPOTHUBOPEYMS B  PAcCMaTpPUBAEMBIX
(bu3HIeCKuX SBICHUSX;
pa3pabaTeiBaTh MUIAH PEMICHHS MPOOJIEMBI C Y4ETOM aHaIM3a HMEIOITUXCS
MaTEPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEICTBUN JIESATEIbHOCTH;
KOOPJIMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBarebcKue JeHCTBUSA:
BJIQJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU MOHATUSIMU U METOJAMHU
(bu3nuecKon HayKu;



BJIQJICTh HaBBIKAMU y4E€OHO-UCCIIEAOBATEIBCKON W MPOCKTHOM JESITEIILHOCTH
B 00J1aCTH (DUBHUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJ/IOB pEIICHUS 3amad (PU3UYECKOTO COAEpNKaHUSA, MPUMEHECHUIO DPa3IMYHBIX
METO/IOB ITO3HAHMSI;

BJIQJICTh BHUJIAMH JEATEIHHOCTA TIO TIOJYYEHUI0O HOBOTO 3HAHUSA, €ro
WHTEPIPETAIIUN, TPEOOpa3OBaHMIO ¥ TMPUMCHCHHUIO B PA3IMYHBIX YUIEOHBIX
CUTYalUsIX, B TOM YHCIIC TIPU CO3/IaHUU YU€OHBIX TPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICAICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAWTh apryMEHTHl I JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh apaMETPhl U KPUTCPUU PEIIICHUS;

aHAJIM3MPOBATh TMOJYYCHHBIE B XOAC peHICHWS 3aJadyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh ¥ (OPMYIHMPOBAaTH COOCTBEHHBIC 3aJaull B 00pa3oBaTeIbHOMN
JESTENHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (U3HKU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HaHWUSA TO (QHU3UKE B MPAKTHYECKYIO 00JacTh
KU3HEICATCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UCH, TPE/IaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4d, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIQJICTh HaBBIKAMU TIOJTydeHUs WH(OpMaIuu (HU3HIECKOro COICP)KAHUS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIILHO OCYIIECTBIATh TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 W HWHTEPIPETAIMI0O WH(OOPMAIMU pa3IMYHbIX BUIOB U (GopM
IIPEICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTH MH(MOPMAITIH;

UCTIONb30BaTh  CpelcTBa  WHQPOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX
3aJa4 ¢ COONIIOJIeHHEM TpeOOBaHWN JSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCOCOCpPEKCHHS, TMPABOBBIX M  JTHYECKUX HOPM, HOPM
nH(popMalMOHHON 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (DU3WYECKOrO COJIEpX aHUS B PA3IUYHBIX (opMmaTax c
y4€TOM Ha3zHA4YCHUS WH(POPMAITUU | IEIeBON ayAUTOPHH, BBIOUPAs ONMTHMATBHYIO
dbopMy npeacTaBICHUS U BU3yaJIU3alIUH.

KoMMyHHUKaTHMBHBIC YHUBEpPCAIbHbIC y4eOHbIE 1elCTBHSA:
OCYIIECTBJIATh OOIIEHWEe Ha YypokaXx (U3UKH U BO  BHE-YPOUHOM
NEeATEbHOCTH;



pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyalliidi ®  CMATYATh
KOH(ITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIArarb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM Y WHIAWBUYAJIbHON
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX JEUCTBUH € y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJIJIEKTUBA;

MPUHUMATh  1E€JIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JIOCTHMXKEHUIO: COCTABIIATH IUIAH JICMCTBUU,
pacupenensaTh poiau ¢ y4€TOM MHEHUH YYaCTHHKOB, OOCYXIATh pPE3yJbTaThI
COBMECTHOM paboTHhI;

OLICHWBATh Kaye€CTBO CBOEr0 BKJIaJa W KaXJOrO0 YYaCTHHKA KOMAaHIbl B
001U pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraT HOBBIE MPOEKTHI, OLEHWBATh WIAEH C IIO3ULIWHA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATH TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PaA3IMYHBIX
CUTYaIUsX, POSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HMHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBepcaJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszanusi:

CaMOCTOSITEJIbHO OCYHIECTBIIATh MO3HABATEIbHYIO NIEATEIbHOCTh B 00JIACTH
(U3MKKM W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEHICHUS PacUYETHBIX M KAYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTHYECKOW padOThI ¢ YUETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKd y4eOHOro NMpelMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, Opath Ha ceds
OTBETCTBEHHOCTb 3a pELLIEHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHMIO U MPOSBICHUIO JPYyAULUUA B 00JacTu
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO0/1b, 3M OHHOHAJIbHBI HHTEJJICKT:

JIaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  [IO3HABaTEJIbHOM  pediiekcud  Kak  OCO3HaHHUSA
COBEPIUAEMBIX JEHCTBHM M MBICIUTENbHBIX IPOLECCOB, WX pPE3YyJbTaTOB U
OCHOBaHU;



MCITIOJIB30BaTh MPUEMBI PedICKCUU JIJIST OIICHKU CHUTYAIllH, BEIOOpPA BEPHOTO
peuieHus;

YMETh OLICHMBAaTh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO UX
CHIKEHHUIO;

MPUHUMAaTh MOTHBBI M apryMEHThl APYrUX NPU AaHAINU3E PE3YIbTAaTOB
NEeSITEeNbHOCTH;

MPUHUMATH ce0sl, MTOHUMAst CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHThl JPYrUX TPU aHAIU3E PE3YIbTAaTOB
NesITENbHOCTH;

MpU3HABATh CBOE TIPABO U MPABO JIPYrUX HA OMIMOKH.

B nponecce AOCTMXEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPAMMBI
mo ¢u3nKe IS YPOBHS CpeaHEro ooOmero oOpa3oBaHUS y OO0y4YarOmUXCS
COBEPIIEHCTBYETCA AMOIMOHAJILHBIN WUHTEIUIEKT, MpEeANOJIararonnii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQephl,
OBITh YBEpEHHBIM B ceOe;

CaMOPETYJIMPOBAaHUsA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTH aJanTUPOBATHCS K
AMOIUOHATLHBIM U3MEHEHUSIM U MIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAILIMU, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHKEHHIO LEIU U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEWCTBOBATh MCXOJs W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh AMOITMOHATLHOE COCTOSIHHE
JIPYruX, YYUTHIBaTh €ro TMpU OCYIIECTBIECHUHU OOIICHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIFOYAIOIINX CLIOCOOHOCTh BHICTPAWBaTh OTHOIIICHUS
C IPYTUMU JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATH MHTEPEC U pa3peniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 10 kJjiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHHUIA:

JIEMOHCTPUPOBATh HA MPHUMEpaX POJb U MECTO (PU3UKU B (DOPMUPOBAHHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOU AEATEIHHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYEHHBIX (U3MUECKUX MOJEIeH:
MaTepualibHas TOYKa, MHEPIMAIbHAS CUCTEMa OTCUETa, a0COIOTHO TBEPOE TEJO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUCUYHBIN
AIIEKTPUUECKUH 3apsijl PU PEIIeHUH (PU3NIECKUX 3a]1a4;



pacmno3HaBaTh (pU3MYECKUe SABJICHUS (MIPOIECCH) U OOBIACHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH CTPOECHUS BEUIECTBA U
BJIEKTPOJUHAMHUKHA:  PABHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBIDKEHUE, CBOOOAHOE TAJICHUE TEJ, JBM)KEHUE IO OKPYKHOCTH, WHEPIIUS,
B3auMojieicTBre Tei, nuddys3usi, OPOyHOBCKOE NBUKEHUE, CTPOCHUE >KUIKOCTEH
U TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXICHHUH ), TEIJI0BOE
paBHOBECHE, MCIAPEHUE, KOHIEHCAlMs, IJIABJICHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, ITOBBIIICHUE TABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXAy NapaMeTpaMH COCTOSIHHSI Tras3a B  HM30Ipoleccax,
BJIEKTPU3ALMS TEJI, B3AUMOJCHUCTBUE 3aPsJIOB;

ONKCHIBATh MEXAHWYECKOE JIB)KEHUE, MCIOIb3ysl (PU3NYECKUE BEIMYMHBIL:
KOOpAWHATA, IIyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Tena, CHUJIa,
MMIYJIbC TENla, KUHETUYECKasi SHEPrusi, MOTCHIHAIbHAS SHEPrus, MEXaHUYeCcKas
paboTa, MexaHMuecKas MOIIHOCTh; TMPH OINHUCAHUMU TPABUILHO TPAaKTOBATh
(bu3HUeCKril CMBICT HUCIOJB3yEeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIHYHMHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJN M TEIJIOBBIE SIBICHUA,
UCTIONB3Ysd (U3MYECKUE BEIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KWHETUYECKAsi SHEPrysl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJHUYECTBO TEILJIOTHI, BHYTPEHHsSSA SHEprus, padoTa rasa,
KOA(h(OUIIMEHT TOJIE3HOTO JIEUCTBHUS TEIUIOBOTO JBHUTATENs; TMPH  ONMUCAHUU
NpPaBUJIBLHO TPAKTOBATh (DUBUMYECKUM CMBICT HCHOJAB3YEMBIX BEIMYUH, UX
0003HAYEHUSI W EIUHUIIBI, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJIMYHUHAM;

OMMCBHIBATh U3YUYEHHBIC JIEKTPUUECKHUE CBOVWCTBA BEIIECTBA U JJIEKTPUUYECKUE
sBJICHUS (TTPOIIECCHI), UCTIOJIb3YS (PU3UYECKUE BETUYMHBI AJICKTPHUUCCKUN 3apsi,
AJIEKTPUYECKOE MOJIE, HANPSIKEHHOCTD MOJIsA, TOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
MpU ONHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3WYECKHA CMBICI HCIOIb3YEMBbIX
BEIMYMH, MX OOO3HAYEHUS M EIUHMIIBI, YKa3blBaThb (OPMYIbI, CBSI3bIBAIOLINE
TaHHYIO0 (PU3UYECKYIO0 BEJIMUUHY C IPYTUMHU BETUINHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WCIIONB3YS (PU3NUECKHE
3aKOHBI ¥ MPUHIMIIBL 3aKOH BceMHUpHOTO Tsarotenwus, I, II u III 3akonbr HeroToOHA,
3aKOH COXPAHCHUSI MEXAHUYECKOW OSHEPruu, 3aKOH COXPAHCHUS HWMITYJIbCa,
NPUHLHUI CYNEPIO3UIUU CHUJI, MPUHIUIT PABHOINPABHUS WHEPIUATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW HYHEPrUM TEIJIOBOTO JIBUKEHUS MOJIEKYII C
a0COIOTHOM TeMIiepaTypoH, MEepPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHHS
3JIEKTPUYECKOTO 3apAnaa, 3akoH KyioHa, nmpy 3TOM pa3inyarh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE W YCIIOBHS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIBI JIEHCTBUS MAIIMH, MNPUOOPOB H
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCIOBUS UX 0€30MAaCHOrO MCHOJIb30BAHMS B
MMOBCEJHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBAHMIO (PU3NYECKHUX SIBICHUN U
IPOLECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUMU, MPU 3TOM
dbopMmynupoBaTh TpoOEMYy/3aadyy W THUIOTE3Y Y4EeOHOro  DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO OOOpPYIOBaHHUS, MPOBOIUTH OMNbBIT U
(dbopMyIHpOBaTH BHIBOBL

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3NYECKUX BEJIIMYUH, MPU
TOM BBIOMpaTh ONTHUMANIBHBIM CIIOCOO HM3MEPEHUsI U KCIOJNb30BATh W3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBAaTh  3aBUCMMOCTH  MEXIY  (U3NYECKMMHU  BEITUYMHAMU  C
HCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B
BUie TaOnuil U rpaduKoOB, A€TaTh BEIBOJBI 10 pe3yIbTaTaM HCCIEIOBAHMUS,

coOJII0/1aTh MpaBuiia 0E30MaCHOr0 TpyAa MpU MPOBEACHUU HCCIEAOBAHUN B
paMKax Y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIEOBAaTENIbCKOW U IMPOEKTHOM
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JAOOPATOPHOTO
00opyI0BaHHUS;

pemarb pacy€THhIE 3a7a4ydl C SIBHO 3aJaHHOM (U3HYECKON MOJEIbIO,
UCIOJIb3Yys (PU3NYECKHE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 337a4u
BBIOMpATh (DU3MYECKYIO MOJIEIh, BBIICIATh (PU3MUYECKHe BEIUUYUHBI U (HOPMYIIHI,
HEOOXOaUMBbIE Uil €€ pelleHus, MPOBOAMTH Pacu€Tbl U OLIEHUBATH PEaIbHOCTD
MOJTYY€HHOTO 3HaUYCHUs (PU3MUECKON BETMUUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEIPOTHUBOPEUHBYIO
LENOYKY pPAaCCYXKJCHHI C OMOpoid Ha HM3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue SIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pElIEHWHW  y4yeOHBIX  3ajad COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
Y TpeCTaBICHUS y4eOHON M Hay4YHO-TIONYISIPHON MH(pOPMAIINH, TOTYYSHHON U3
Pa3IMYHBIX HICTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJIydaeMyr0 HHHOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
i o0ecniedeHns 0€30MacHOCTH MpHU OO0pallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMHU, JJII COXPAHEHUS 3/I0POBbS U COOIIOJCHUSI HOPM SKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYKAIOLIEH CPEeJIE;

paboTaTh B TpYIIE C BBHIOJHEHUEM paA3JIMYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PpalbOTy TPYIIbI, palMOHAIBLHO paclpeneisaTh OOS3aHHOCTU W
IJIAHUPOBATh NIESTENIbHOCTh B HECTAHJIAPTHBIX CUTYalUsAX, aICKBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YUAaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpuBaeMoOr MPOOIEMBI.

K xoniy obyuenuss B 11 kiiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
yYpOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAYyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MNPAKTHYECKOW JAESATEIBbHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYeCKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (DU3UIECKUX MOJICIICH:
TOYEYHBIN AJICKTPUYECKUN 3apsijl, JIyd CBETA, TOUYCYHbIA UCTOUHHUK CBETA, s/ICpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO sipa MpU pPelieHUuU (U3NYECKUX
3a1ad4;

pacno3HaBaTh (pu3nUecKue SBICHUS (IIPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB 2JICKTPOJIMHAMUKHU M KBAHTOBOM (DM3UKHU: JIEKTpUUECKas TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasE WHAYKIWS, JCHCTBUE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, JEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSMOJIMHEMHOE PACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHtepdepennus, audpakuus W MOOJsApU3alUsi CBETa, JHUCIEPCHS CBETa,
dotoanekrpuaeckuii 3pdekT (poTodrddeKT), cBeTOBOC NaBICHNES, BOSHUKHOBCHHE
JMHENYATOr0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAasd W HCKYCCTBEHHAs
PaaNO0aKTUBHOCTE;

OMUCHIBATh M3yYEHHBIC CBONCTBA BEIHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DIJCKTPUUYECKYHD  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), HWCMONB3Ys (PU3NYECKUe BEIMYHHBL:
AJIEKTPUYECKUN 3apsiji, CHJIa TOKa, DJICKTPUUECKOE HAIpPSIKEHUE, SJIEKTPUYECKOE
COMPOTHUBJICHHE, PAa3HOCTh IMOTEHIIUAJIOB, JJEKTPOABIIKYIAs cuiia, paboTa TOKa,
WHJYKIMST MarHuTHOTO MOJs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrusi 3JIEKTPUYECKOr0 W MAarHUTHOrO IOJEH, MEPHOJ M 4acToTa
KoJieOaHU B KoJjeOaTeIbHOM KOHTYpE, 3apsii W Cuja ToKa B IIpoliecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJiebaHuM, (OKycHOE paccTosHUE U
ONTUYECKAsl CWJIa JIMH3BI, MPU OMUCAHWU MPABUIBLHO TPAKTOBATH (PU3UUYECKUIM
CMBICI MCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYCHUS U EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JIaHHYIO (DU3WYECKYI0 BEIMYUHY C JPYyTUMHU
BEJIMYNHAMMU;



ONMUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLECCHI, HCHOIb3YS
dbusznyueckre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTHUsl U UMITYJIbC (DOTOHA, MEPUO/] ToJypaciaa, SHEPrus CBI3U
QTOMHBIX S7Iep, NPU ONHCAHWM TMPABWIHHO TPAKTOBaTh (PU3UYECKUM CMBICTT
UCIIOJIb3YEeMbIX BEIIMYWH, UX OOO3HAYEHUS U EIUHUIIbI, YKa3biBaTh (DOPMYIIBI,
CBA3BIBAIONIME JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYTUMU BEJIWYHWHAMH,
BBIUUCIISITH 3HAUCHHE (PU3NYECKON BEITMYUHBL

aHATM3UPOBATH (PU3UYECKUE TPOIIECCHl U SBICHUS, WCIIONb3YS (PU3NYECKHE
3aKOHBI ¥ MPUHLUMBL: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEIbHOTO U MapajlIeIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3aKOH J[oyns—JleHma, 3akOH BJIEKTPOMarHUTHOU
WHIYKUIWAH, 3aKOH MPSMOJUHEUHOrO0 PACHPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUe ODWHIITeiHa it doTtorddexra,
3aKOH COXPAaHEHUSl PHEPruU, 3aKOH COXPAHEHHUsS MMIYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAaHEHHS MAacCOBOIO 4HUCIa, MOCTyNIarsl bopa,
3aKOH PaJIMOaKTUBHOT'O Paciiazia, Mpy 3TOM Pa3IndaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHUS (TpaHHUIIbl, OOJACTH)
IPUMEHUMOCTH;

OTIpEeIEIATh HAITPaBICHUE BEKTOpa MHAYKIIUU MAarHUTHOTO TOJIsi TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHia;

CTPOUTb M OIKCHIBaTh H300pPaKEHHUE, CO3/1aBAEMOEC IUIOCKHM 3E€pKajoM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO MCCICAOBaHUI0 (PU3NUECKUX SIBJICHUU U
MPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUN: TPU ITOM
dbopmynupoBaTh TpobOeMy/3amadyy U TUMOTE3Y YYEOHOrO  IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO O0OpYJI0BaHMS, MPOBOAUTH OIBIT H
(dbopMyIHpOBaTH BHIBOBL

OCYIIECTBJIATh MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEJIMYUH, MPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS M MCIOJb30BATh HM3BECTHBHIE
METO/bI OLIEHKU MOTPEMIHOCTEN N3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHWH: TMpPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TaOIUI U
rpaduKoB, 1eNaTh BHIBO/IBI IO pe3yJbTaTaM HUCCIEAOBAHUS;

coOJII0/1aTh MpaBuiia 0E30MaCHOr0 TpyAa MpU MPOBEACHUU HCCIEAOBAHUM B
pamMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U TMPOCKTHOM
NESATeTbHOCTU C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U JIa0OpaTOpPHOTO
00opyI10BaHHUS;

pemath pacy€THhIC 3aJauyd C SBHO 3aJaHHONW (PU3NYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u



BBIOMpATh (PU3MUECKYI0O MOJENb, BBIACIATh (DPU3MUECKHUE BETUYMHBI U (POPMYIIBI,
HEoOXoAUMbIE Ui €€ PEeLIeHUs, MPOBOAUTh Pacu€Tbl U OLEHUBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HAaUeHUS (PU3NUECKOUN BEIIMYNHBI;

pelIaTh KA4ECTBEHHBIE 3aJa4M: BBICTPANBATh JIOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PACCYXICHHI C ONOpPOHM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3nYecKue SBICHNUS;

UCIIOJIb30BaTh ~ MpPU  pEUIeHUWH  y4eOHBIX  3aJad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMH ISl TIOMCKA, CTPYKTYPUPOBaHUS, HHTEPIPETALUN
U TPEJICTAaBICHUS] y4eOHOM M HAYYHO-TIONYJISpHOM MH(pOpPMALUH, MOTYYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOJTydaeMyro HHPOPMAIIUIO;

OOBSICHATh NPUHLUIBI JEUCTBUS MallUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBHUS MX 0€30IaCHOIO UCIIOJIb30BAHUS B TOBCEIHEBHOU
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZAa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ul obecnieueHusi 0€30MacHOCTH MpU OOpalIeHUuH ¢ TpruOopaMu U TEXHUYECKUMU
yCTPOWCTBAMHU, JUIsI COXPAHEHUs 3I0POBbSl U COOJIOIEHUS HOPM 3KOJIOTMYECKOrO
TIOBEJICHUA B OKPYKAIOUIEH CPEJIE;

pa0oTath B TIpyHme C BBHIMOJIHEHUEM pA3JIMYHBIX COLHUAIbHBIX poOJeil,
IUTAHUPOBATh pabOTy Tpynmbl, PaUMOHAIBHO pacHpeleNsiTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OILICHUBATH
BKJIa/I KKJIOTO U3 YUaCTHUKOB IPYIIIbI B PELLIEHNE pacCMaTprUBaeMon IPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM OBbI€
Ne n/m past KoutpoJbubie | Ilpakruyeckue (uippoic)
MPOrpaMMBblI Bcero oOpa3oBare/ibHbIE
padoThl padoThI
pecypcsbl
Paznen 1. PU3UKA U METObI HAYYHOT' O IO3HAHUA
bubmioreka [IOK
1.1 ) 2
HIBHKA I METOIRT HAYHHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Htoro no pasneny 2
Paznen 2. MEXAHUKA
bubmioreka [JOK
2.1 K
HHEMaTIA > https://m.edsoo.ru/7f41bf72
bu6nmunoreka [JOK
22 Auramiia ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AICOTBT COXPAHCHIVT B MEXAHIICE https://m.edsoo.ru/7f41bf72
Htoro o pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KMH€THY €CKOM bubmoteka [JOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
bubmoreka [JOK
3.2 O 10 1
CHOBRL TEpMOIHEMHTIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHUS BEIIECTBA. 5 bubmotexa [JOK

®azoBble MEPEXO/IbI

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

Uroro no pazpeny 24
Paznen 4. JIEKTPOAUHAMMUKA
bubmuoreka [JOK
4.1 3 10
ieKTpoCTaTHI https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN nekTpUueckuil ToK. Toku B bubmmoreka LIOK
4.2 12
pa3IM4HBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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

11 KITACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugposbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MarnutHoe noJie. D71eKTpoOMarHuTHas bubmmoreka LIOK
1.1 11 1 3
WHIYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro mo paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 3JIEKTPOMarHuTHbIE 9 1 bubmuoreka LIOK
' Kose6aHus https://m.edso0.ru/7f41c97¢c
MexaHnuecKue U 2JIEKTPOMarHUTHbIE bubmmorexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmnoreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI clielIMaIbHON TEOPUH 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edso0.ru/7f41c97¢c
Uroro no paszpeny 4
Pa3znea 4. KBAHTOBASI ®DU3UKA
. bubmoteka [JOK
4.1 JJIEMEHTHI KBAHTOBOU OIITUKU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue atroma 4 bu6mmorexa [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 SJ1pO

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

Hroro no pasuneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMeHTbl aCTPOHOMHH U aCTPOPHU3UKH 7 Et?fi/?&filfﬁ/ﬁﬂlcgk
Hroro no paszneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maro1ee MoBTOpeHue 4 Et?:gg;?:é(;groullifﬂwk
Uroro no pazpeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




HOYPOYHOE INIAHUPOBAHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo uacoB

Bcer KoHTpoJbHBI

0 e padoThbI

IMpakTnyeckn
e padoThI

Jlara
U3YYCHHU
s

JieKTPpOHHbIEe HU(poOBbIE
o0pa3oBaTesibHbIE PeCypChl

®dunsznka — HayKa o
npupoze. Hayuneie
METO/IbI IO3HAHUS
OKPY2KaloILEero Mupa

bu6mmoreka [{OK https://m.edsoo.ru/ff0c32e2

Posnb u mMecto
($hu3KKU B
(hopMHUpPOBaHUH
COBPEMEHHOI
Hay4YHOU KapTUHBI
MHpa, B
MPAKTUYECKON
JIEATENbHOCTH JIIOA el

bubmoteka [IOK https://m.edsoo.ru/ff0c33e6

MexaHHu4ecKoe
JIBIKEHHUE.
OTHOCHTENBHOCTE
MEXaHHUYECKOT O
JBHKEHHSL.
Ilepememnienue,
CKOpOCTb, YCKOPEHUE

bu6mmoreka [{OK https://m.edsoo.ru/ff0c3508

PaBHnomepHoe
MPSMOJINHEHHOE
JBU>)KEHUE

bu6moreka L{OK https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHoyckopeHHOe
MPSIMOJIMHENHOE
JIBHOKEHUE

bubmoteka [{OK https://m.edsoo.ru/ff0c372e

CB00OOIHOE TaJICHUE.
YckopeHnue
CBOOOJIHOT O MaJeHUSA

bubmotexa [{OK https://m.edsoo.ru/ff0c39cc

Kpuonuneitnoe
JBH>KEHHE.
JBHKEeHUE
MaTepuaibHOU TOYKU
10 OKPY>KHOCTH

bu6mmoreka [{OK https://m.edsoo.ru/ff0c3ada

ITpuHUIMI
OTHOCHUTEIBHOCTU
lanuies.
NHepuunanbHble
CHUCTEMBI OTCYETA.
[1epBblii 3ak0H
HeroToHa

bubmuorexa [IOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia.
[TpuHIMD
CYIIEpPIIO3ULIUU CHJL.
Bropon 3akon
Hrrotona gis
MaTepuaibHOU TOYKHU

bu6mmoreka [1OK https://m.edsoo.ru/ff0c3be8

10

Tperun 3akoH
Herorona st
MAaTEepUAIBHBIX TOUEK

bubmorexa [IOK https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHPHOTO
taroteaus. Crna

bubmoteka [1OK https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Tsokectd. [lepBas
KOCMUYecKas
CKOpOCTh

12

Cuna ynpyrocru.
3akoH ['yka. Bec
Tena

bubmuotexa [{OK https://m.edsoo.ru/ff0c3e18

13

Cuna TpeHus.
Koapopunuent
Tpenus. Cuna
COIIPOTHUBJICHUSI IPU
JBUKEHUHU TeJla B
AKHJIKOCTH MJIU rase

bu6moreka I{OK https://m.edsoo.ru/ff0c3f76

14

IToctynarensHoe U
BpaulaTeibHOe
JIBHOKEHUE
abCOIIOTHO TBEPIOTO
Tena. MOMEHT CHUJIBL.
IIne4do cumsl.
YcnoBus paBHOBECHS
TBEPIOTO Tela

bu6moreka [{OK https://m.edsoo.ru/ff0c41a6

15

Nmnynse
MaTepHUaIbHOU
TOYKH, CUCTEMBI
MaTepUAIIbHBIX
Touek. MmMmynbc
CHJIBL. 3aKOH
COXpaHEHMs
HMMITyJIbCA.
PeaktrBHOE

bu6moreka I{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

JIBIKECHUE

16

PaGoTa 1 MOIIHOCTE
cnibel. Kunernueckas
SHEprus
MaTepHalbHONW
touku. Teopema 00
H3MEHCHHUH

KUHETHY ECKOM
SHEPruu

bu6mmoreka I{OK https://m.edsoo.ru/ff0c4502

17

IlorennmanpHas
SHEPrusl.
IlorennmanpHas
SHEPrus ynpyro
nedOpMHPOBAHHOU
MPY>KUHBI.
IToreHnmanbHas
SHEeprus Tejaa BOIM3u
MMOBEPXHOCTH 3eMJIU

bubmoteka I{OK https://m.edsoo.ru/ff0c461a

18

ITorennuansHble U
HEMOTEHIIHAIbHEBIE
cwitbl. CBs13b pabOTHI
HETOTEHIIUATBHBIX
CHJI C U3MCHCHUEM
MEXaHUYeCKON
SHEPTrUU CHUCTEMBI
TeN. 3aKOH
COXpaHEeHHS
MEXaHUYECKOH
SHEPTrUu

bu6moreka [{OK https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas
pabota
«HccnenoBanue
CBSI3M pabOTHI CHJIBI C
W3MCHEHUEM
MEXaHUYECKOU
SHEpPruM Tena Ha
MIpUMEPE PACTIKECHUS
PE3MHOBOTO KI'yTa»

20

KonTtponbHas pabora
10 TeMe
«Knunemartuka.
JnHamuka. 3aKOHbI
COXpaHEHUS B
MEXaHUKe»

bu6moreka [{OK https://m.edsoo.ru/ff0c4b74

21

OCHOBHEIE
IIOJI0>K CHHS
MOJIEKYJISIPHO-
KUHETUYECKOU
TEOPUH.
bpoyHoBCKOE
JIBIDKEHHE.

Audpdysus

bu6mmoreka [{OK https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKCHUSA
¥ B3aMOJICH CTBHS
JaCTHII BEIICCTBA.
Mogenu ctpoeHust
ra3oB, JKUJIKOCTEN 1
TBEPABIX TEI



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

23

Macca MoJiexy.
KommuectBo
BeEIIECTBA.
ITocrossHHas
ABorajpo

24

Tennosoe
paBHOBECHE.
Temmneparypa u €€
n3mepenue. [lkana
temnepatyp Llenbcus

25

WneansHerii rasz B
MKT. OcHoBHOe
ypaBaenne MKT

bu6moreka I{OK https://m.edsoo.ru/ffOc4fde

26

AbconoTHas
TemiepaTypa Kak
Mepa cpeaHen
KUHETUYEeCKOU
SHEPTUU JIBHKCHUS
MOJIEKYJI. Y paBHEHUE
MenpeneeBa-
Kunaneitpona

bu6moreka [{OK https://m.edsoo.ru/ff0c511e

27

3axon JlambTOHA.
T"a30BEIE 3aKOHEI

28

JIaGopaTopHast
pabora
«HccnenoBanue
3aBUCUMOCTHU MCKOY
napaMeTpaMu
COCTOSITHUA



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pCIKCHHOI' O ra3a»

29

N3onpouecce B
UJieabHOM Ta3e 1 UX
rpadudeckoe
IpeacCTaBJICHUC

bu6moreka [{OK https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sHeprus
TEPMOANHAMUYECKOU
CHUCTEMEI B CIIOCOOBI
€€ U3MCHEHMUS.
KomnudecTBo TEmI0ThI
U paborTa.
Buytpennsis sueprus
O0JHOQTOMHOTO
HJIcabHOIO ra3a

bu6moreka I{OK https://m.edsoo.ru/ff0c5952

31

Buner
TerjIonepenadu

bubmotexa [OK https://m.edsoo.ru/ff0c5c36

32

VY aenbHas
TEILJI0EMKOCTh
BEIIlECTBA.
KommuecTBO TEIIOTHI
IIpH TEIJIonepeaaye.
Anua0aTHbIid
po1Lecc

bu6mmorexa [{OK https://m.edsoo.ru/ff0c5¢c36

33

[TepBslii 3aK0H
TEPMOAUHAMUKH U
€ro NpUMEHEHUE K
n30Ipoleccam

bubmotexa LIOK https://m.edsoo.ru/ffOc5efc

34

HeobOpatumocThb
MIPOIIECCOB B

bubmoteka I{OK https://m.edsoo.ru/ff0c6230



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

npupojie. Bropoi
3aKOH
TEPMOANHAMUKH

35

[IpuHIMO KEeWcTBUS U
KIIJI TenoBoit
MAaIlINHBI

bu6moreka [{OK https://m.edsoo.ru/ff0c600a

36

uxn Kapuo u ero
KILJ

37

DKOIOrn4YeCKue
POOIEMBI
TEMJI0PHEPT ETUKU

38

O6o06maromui ypok
«MounekynspHas
¢uznka. OCHOBBI
TEPMOJIMHAMUKI

bubmoteka IL{OK https://m.edsoo.ru/ff0c6938

39

KonTtponbsnas pabora
o TeMe
«MonexynspHas
¢uznka. OCHOBBI
TEPMOAMHAMUKI

bubmotexa [{OK https://m.edsoo.ru/ff0c6a50

40

[TapooOpa3zoBanue u
KOH/JICHCalUs.
Hcnapenue u
KHUIICHUE

bu6mmorexa [HOK https://m.edsoo.ru/ff0c63b6

41

AOcoImoTHasA
OTHOCHUTEIBHAs
BJIAKHOCTh BO3/yXa.
Hacsiennsiil nap

bubmuotexa [{OK https://m.edsoo.ru/ff0c64d8



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

42

TBépnoe Teno.
Kpucrammueckue u
amopGHBbIE Tena.
Annsorponus

CBOMCTB KPUCTAJIIOB.
Kunkve Kpucraisl.

CoBpemeHHbIe
MaTepuabl

bubmoteka IIOK https://m.edsoo.ru/ff0c65f0

43

IInaBnenne u
KpUCTAJIITU3aIUs.
ViaeabHas TeImoTa
ILIABJICHUS.
Cyb6mmumanmus

bu6moreka L{OK https://m.edsoo.ru/ff0c6708

44

YpaBHeHUE
TEIJIOBOro OajlaHca

bubmotexa I{OK https://m.edsoo.ru/ff0c6820

45

DIeKTpHU3aIus Tell.
DIIEKTPUYECKUH
3apsaa. [IBa Buga
ANEKTPUY ECKUX
3apsI0B

bubmuotexa [{OK https://m.edsoo.ru/ffOc6bcc

46

IIpoBonHUKM,
JIURJIEKTPUKHU U
MOJIYTIPOBOHUKH.
3aKOH COXpaHEHUS
3JIEKTPHUY €CKOT O
3apsia

bu6moreka [{OK https://m.edsoo.ru/ff0c6bcc

47

B3aumopgencrtsue
3apsiioB. 3aKOH
Kynona. Toueunbn’

bubmotexa [{OK https://m.edsoo.ru/ffOc6ees



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

BIEKTPUUECKUN
3apan

48

Hanpsx€énnocts
3IEKTPUY ECKOT O
nonst. [TpuHuun
CYNEepHo3uLIuu
AIEKTPUYECKUX
noneu. JIuauu
HaNPsKEHHOCTH

bubmotexa [IOK https://m.edsoo.ru/ff0c6df2

49

PabGoTa cun
ANEKTPOCTATUYECKOT
o nous. ITorenmuann.
Paznoctn
IIOTEHIIAAJIOB

bu6moreka I{OK https://m.edsoo.ru/ff0c6f00

50

IIpoBonHUKYN U
JUAJIEKTPUKH B
ANEKTPOCTATUYECKOM
ToJe.
JusnexkTpruyeckas
IIPOHUIIAEMOCTh

bu6moreka [{OK https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konnencarop

bu6moreka I{OK https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
TJIOCKOTO
KOH/IEHcaTopa.
DHeprust
3apsHKEHHOT O
KOHJIEHCaTopa

bubmorexa [IOK https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas



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

pabora "M3mepenue
3IEKTPOEMKOCTU
KoHJieHcaTopa"

54

[IpuHumn aecTBUs u
MpPUMEHEHUE
KOH/JIEHCATOPOB,
KOIMHUPOBAIBHOTO
amnmnapara, CTpyHHOro
IpUHTEPA.
DnekTpocTaTuyeckas
3amuTa. 3a3eMIIeHIe
ANEKTPONPHOOPOB

https://resh.edu.ru/subject/lesson/3753/main/48781
/

95

DNEeKTPUUYECKUH TOK,
YCIIOBHUS €T0
CYILIECTBOBAHMUSI.
[TocTosiHHBIN TOK.
Cuna Toka.
Hanpsxenue.
ConpoTuBiieHuE.
3axon Oma i1t
ydacTKa Ienu

56

[TocnenoBarensHOE,
napajuiesibHoe,
CMEIIaHHOE
COCIMHEHUE
IIPOBOJHUKOB.
JIaGopaTopHast
pabota «3yuenue
CMEIIaHHOT 0

bubmorexa [IOK https://m.edsoo.ru/ff0c74f0



https://resh.edu.ru/subject/lesson/3753/main/48781/
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://m.edsoo.ru/ff0c74f0

COCITUHCHUS
PE3UCTOPOBY

57

Pabota 1 MOIIHOCTB
AIIEKTPUYECKOT O
TOKa. 3aKoH J[koyJis-
Jlenna

bu6moreka [{OK https://m.edsoo.ru/ff0c7838

58

3akon OMa st
MOJIHOM (3aMKHYTOM)
AIEKTPUY ECKOM LIETIH.
Kopotkoe
3aMBIKaHUE.
JlabopaTopHas
pabora «3mepenue
OJIC ucTOYHHKA TOKA
U er0 BHYTPEHHET O
COITPOTHBIICHHS

bu6moreka LIOK https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAs
MTPOBOJIUMOCTh
TBEPIBIX METAJIJIOB.
3aBUCUMOCTh
COIIPOTHUBJIEHUS
METAJJIOB OT
TEMIEPaTyphl.
CBepxXnpoBOIUMOCTh

60

DNEeKTPUYECKUU TOK
B BakyyMme. CBouCTBa
IIEKTPOHHBIX
my4koB. Mrorosas
KOHTpOJIbHas paboTa



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

3a roj
(mpoMexyTouHas
aTTecTarms).

61

[TonynpoBonHuKH,
WX COOCTBEHHAS U
puMecHast
MTPOBOJIUMOCTb.
CsouctBa p—n-
nepexosa.
[TomynpoBOTHUKOBBI
€ puoOopbI

bubmotexa L{OK https://m.edsoo.ru/ff0c84ae

62

DAEKTPUYECKUU TOK
B PacTBOpax u
pacriaBax
AIIEKTPOIUTOB.
DNEKTPOIUTUYECKAS
JTUCCOLIUAIIMSL.
DJIeKTpOIu3

bubmmoteka I{OK https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUH TOK
B Trazax.
CaMOCTOSTEILHBIN U
HECaMOCTOSTEIIbHBIN
paspsia. MouHus.
IInazma

bu6mmoreka [{OK https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKUE
prUOOpPHI U
YCTpPOHCTBA U UX
MPaKTUYECKOE
MIpUMEHEHHE.

bubmoteka I1OK https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

[IpaBuia TeXHUKHK
Oe3omacHOCTH

65

O6o06mmaromuit ypok
«INEKTPOAUHAMUKA

bu6moreka [{OK https://m.edsoo.ru/ff0c88be

66

KonTtponsHas pabora
0 TeMe
«DIIeKTpOCTaTHKA.
[TocrosiHHbIN
JNEKTPUYECKUH TOK.
Toxu B pa3nuuHbIX
cpenax»

bu6moreka [{OK https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHbIN ypoOK.
Kontponbhas pabora
o TeMe
"OnexkTpoauHaMuka"

bubmotexa [IOK https://m.edsoo.ru/ff0c8c56

68

Pe3epBHbIN ypOK.
O6o0maromuii ypok
o TemaMm 10 kiacca

bubmoteka IIOK https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

11 KITACC

KosnuecrBo yacos JIEKTPOHHBIE
[
Jr:[;-n Tema ypoxa Bcero Konrpobnvie | Hparriieckue i[:;:eﬂl/lﬂ :g;bal;zi];fenbﬂue
padoThbI padoThI pecypenI
[TocTosiHHBIE MATrHUTHI U UX

1 B3auMoelictBue. MarHuTHOE I10JI€E. 1 bu6mmoreka [JOK
Bektop marautHON MHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIUU
MarsuTHoOe€ 10Ji€e MPOBOJIHMKA C

5 ToKOM. OnbIT Dpcrena. 1 bu6motexa [IOK
B3anmoneiicTBre MpOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHas pabora «3yueHue 1 1 bubmmorexa [JOK
MAarHUTHOTO TOJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOIO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTopHas pabora 1 1 bu6moreka LIOK
«UccnenoBanue neicTBusg https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOT'O MarHUTa Ha PaMKy ¢
TOKOM)

JlelicTBME MarHUTHOTO TIOJISI HA

5 JBHKYIYIOCS 3apSKEHHYIO YaCTULLY. 1 bu6moreka IIOK
Cuna Jlopenna. Pabora cuisr https://m.edsoo.ru/ff0c9df4
JlopeHnna
DnekTpoMarauTHas nHAyKus. [lotok

6 BEKTOpa MarHuTHou nHaykuuu. J/1C 1

WHAYKIUU. 3aKOH 3JIEKTPOMarHUuTHOM



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

uHaykuuu Gapanes

Jlabopatopnas pabota
«MccnenoBanue siBJICHUA
3JEKTPOMAarHUTHOW MHIYKIIUU»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHAyKuMu. D1C caMOUHIYKIIHMH.
OHeprus MarHUTHOTO MOJI KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

bu6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpomucTBa U uxX
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTBI,
JIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPHUTEIN 3JIEMEHTAPHbIX YaCTHULL,

UHIYKIIMOHHAS TIeYb

10

O6o6maromuii ypok «MaruutHoe
I10JI€C. QHCKTpOMaFHI/ITHaﬂ HUHAYKIUA

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas pabora o reme
«MarHuTtHO€ noJe.
SHCKTpOMaFHI/ITHaH HUHAYKIOUA

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIE MEXaHHYECKHE
kosebanus. ['apmoHnueckue
Kosie0aHus. YpaBHEHHE
rapMOHMYECKUX KOJeOaHUH.
IIpeBpaiienue sHeprun

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopatopHas pabota
«HccnenoBanue 3aBUCHMOCTH
nepro/a MajblX KOJeOaHui rpy3a Ha
HUTH OT JIJTMHBI HUTH U MacChl TPy3a»

14

Konebartenbubir koHTYp. CBOOOTHBIE

bu6moreka [JOK
https://m.edsoo.ru/ff0cb820



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

ANIEKTPOMArHUTHBIE KOJICOAHHUS B
UJeanbHOM Koye0aTeIbHOM KOHTYpE.
AHasiorust MeX1y MEXaHU4ECKUMU U
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMH

15

®opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTUHU B HICATLHOM

KoJ1e0aTeIbHOM KOHTYpE

bu6moreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarommx
KosneOanusx. BeiHyX)1eHHBIE
MexXaHu4JecKkue kojiebanus. Pesonanc.
Brinyx/1€HHBIE DIEKTPOMAarHUTHBIC
KoJIeOaHuUs

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennbin ToKk. CUHYCOUAATBHBIN
MepeMEeHHBIN TOK. MOIITHOCTh
MEPEMEHHOr 0 TOKa. AMIUTMTYAHOE U
JIEACTBYIOIIIEE 3HAUEHNE CHIIBI TOKA U
HaNpPsLKEHUS

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

18

Tpancdopmatop. [Ipoussoacrso,
nepenava u morpedieHne
JIEKTPUYECKON IHEPrUU

19

YCTpoiiCTBO M MPAKTUYECKOE
IPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa epeMeHHOro TOKa,
JMHUH dJIEKTpoIiepeay

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

20

OKOJIOTMYECKHUE PUCKU TTPU
IIPOU3BOJICTBE INEKTPOIHEPTUU.
KynbeTrypa ncnonb3zoBaHus
JIEKTPOIHEPTUU B IIOBCETHEBHOU
KU3HU



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

MexaHu4ecKre BOJTHBI, yCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6moreka [JOK

21 pacnpoCTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U MPOIOTBHBIC BOJTHBI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTB bubmmorexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpPOMarHUTHBIEC BOJIHBI, UX
23 CBOI/I“cha u ckopocTts. lkana bubmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paIXOCBS3H U
24 TeJeBUACHMS. PazButue cpeacTs
cBsizu. Pagnonokanus
o5 Kontponbshas padora «Konebanus u bu6moreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmMonuHeitHOe pacnpoCTpaHEeHUE
26 CBETa B OJTHOPOIHOM cpejie. bubmmoreka IJOK
ToueyHslli HCTOYHHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpakeHus cseta. [loctpoenue bromorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TNIOCKOM 3epKaiie
[Ipenomnenue ceera. IlonHoe
28 BHYTpEeHHee oTpaxkeHue. [IpenenbHbin bu6motexa [IOK
yroJ1 IMOJHOTO BHYTPEHHET O https://m.edsoo.ru/ffOcd 76
OTpaXKEHUS
29 JlabopaTopnas pabora «M3mepenue bubmmorexa [JOK
MOKa3aTess NPEeTOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3o0paxeHuii B bubmmorexa [JOK



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

muH3e. DopMyra TOHKON JIMH3BI.
VYBeanueHne JUH3bI

https://m.edsoo.ru/ffOcddle

Jlabopatopnas pabota

31 «HccnenoBanue cBocTB
M300paKCHHUI B TMH3AX)»
Hucnepcus ceeta. CIoXKHBINA COCTaB
39 6enoro csera. L{er. JlaboparopHast
pabota «Habmonenue gucnepcun
CBETa»
33 Nutepdepennus cera. Judpakuus bubmuoreka [JOK
cBera. JludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bu6muotexa LIOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckre npubOopsI U yCTPOWCTBA U
yCIIOBUS X 0€30MacHOr0 TPUMEH CHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIACCUYeCKOU MexaHuKH. [TocTynarsl bu6mmotexa IIOK
CHeUraIbHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD OIHOBPEMEHHOCTH.
37 3aMeyIeHre BpEMEHU U COKPAILIEHNE buGmorexa LHOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi ¥ UMITYJIbC PENATUBUCTCKON
. bu6mmoreka [JOK
38 gacTuibl. CBSA3b MAacChI C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJTbCOM. DHEPTHUsI TOKOSI
Kontponpshas padora «OnTHka.
. bu6moreka [JOK
39 OCHOBBI crienaIbHON TEOpUHN

OTHOCHTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmyna [Inanka. DHeprus

bu6mmoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIIEIOBAHUE Eu6 [TOK
NOJINOTEKA
41 otodddekra. O A.T.
porospexr TIBITR! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotodrdpdexra. YpaBHeHne
42 BH”HmTeI(/IIiHa nq;q)(bOToa(p(geKTa buomorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢ororpdexra
aBienne ceera. OnerTe! 11. H.
43 §e6e eBa. XMMHYECKOE €U CTBUE bubmmorexa HOK
ASBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa U
MPaKTHYECKOE TPUMEHEHHE:
44
(dhoTodEMEHT, POTOAATUHK,
COJTHEUHas OaTapesi, CBETOANO]
45 Pemenue 3ama4 mo teMe «IE€MEHTHI bu6moreka [JOK
KBaHTOBOI OIITHUKN» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. ONBITE
46 Peszepdopaa mo paccesHuo o-4acTuil buomorexa LIOK
peOp P ' https://m.edsoo.ru/ff0d091a
[TnaneTapHast Moaenb aTomMa
bu6mmoreka [JOK
47 I1 b
OCTYTATE! Hopa https://m.edsoo.ru/ff0dOafa
W3nyuenune u moriomnieHue (poToHo
48 II ;II};Z HeI;I(O PIeHaTr(J)IM;u c I;HH(()iloT HO]fH?I bu6morexa TIOK
p pexon . g yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Bunubl cnektpon
BoaHoBrle cBoMCTBa yacTull. BomHEbI
. bubmmorexa [JOK
49 ne bpouis. KopryckyisipHo-

BOJIHOBOU yann3M. CLIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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BBIHYXXJICHHOC U3JIYUCHHC

50

OTKpbITHE PaIMOAKTUBHOCTU. ONBITHI
Pesepdopaa no onpeneneHuo cocraBa
PaaMOaKTUBHOI'O U3JIY4YEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaowuictBa anb(da-, 6eta-, ramma-
n3ilydeHus. BiusHue
pazoaKTUBHOCTH HA )KUBbBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnas.
ONEeKTPOHHBIW U TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue

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

53

DHeprus CBsI3M HYKJIOHOB B Si/IpeE.

S nepubie peakuuu. SAnepHbd
peaktop. [IpoOieMbl, MepCIIEKTHBHI,
9KOJIOTUYECKHUE ACTEKTHI SAECPHON
SHEPreTUKH

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUllbl. OTKpPhITHE
Mo3uTpoHa. MeTo1bl HaOJIIOICHUS |
perucTpanuu 3J1eMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMoaencTsusa. ExnHCTBO
(bM3HYEeCKOW KapTHHBI MUpa»

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

55

Bug 3Bé3nnoro neba. Co3se3aus,
SIPKUE 3BE3/bI, IUIAHETHI, UX BUAUMOE
nexenne. CoHedHas cucTeMa

56

Comane. ConHedHas aKkTHBHOCTb.
Hcrounuk sneprun ConHua v 3BE311.
Hrorosast KOHTpoJIbHAs paboTa 3a roj



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

(mpoMexkyTOYHast aTTeCTaIlUs).

57

3BE3IBI, IX OCHOBHBIC
XapaKTePUCTUKHU. 3BE3IBI TTIABHOU
MocJeA0BaTebHOCTU. BHyTpeHHEee
crpoenue 38€31. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sBomonu ConHila 1 3B€31

58

Mneunsin [lyTe — Hama ["anakTuka.
[Tonoxxenue u neuxkenne CoiaHLa B
l'anakTtuke. ['anmaktuku. YepHbie
JBIPBI B siIpax rajJakTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bonbiiioro B3psiBa.
PenukroBoe uzinyuenue.
MeTaranakTuka

60

Hepemennsie mpo6aemMbl aCTPOHOMUU

61

KonTponbshas padota «31eMeHTHI
ACTPOHOMHH U aCTPODUZUKU

62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMMH B SKOHOMHYECKOM,
TEXHOJOTMYECKOM, COITUATILHON 1
ATHUYECKOM cepax AesiTeTbHOCTU
yeJoBeKa

63

O6o6maromuii ypok. Posib u mecro
(bU3HMKHK U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOU KapTUHE MUPA

64

O6o6maronmii ypok. Poib
¢buznyeckoif Teopuu B popMHUpPOBaHUU




IIpeJCTaBICHUN 0 PU3NUECKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpPA B 001IEM

65 1
PsSIY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEACTABIECHUI O IpUpoae

66 Pe3epBHbIl ypok. MaruutHoe noie. 1
DneKTpoMarHuTHas MHIYKIUS
Pe3epBHbIii ypok. Ontrka. OCHOBBI

67 CIeLMaJIbHOW TEOpUH 1
OTHOCUTEIBHOCTU
Pesepusbiit ypok. KBanToBas gusnka.

68 BHGI\I/I)GHTBI}::)TPOHOMI/IH u ! 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpopu3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI51 YYHEHUKA

» ®usuka, 10 xkmacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nox
penakmueit [TappentreBoit H.A., AkuronepHoe o01iecTBo «31aTenbcTBO
«IIpocemenue»

* ®usuka, 11 xknace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penaxiueit [lapdentreroit H.A., AknronepHoe o0miectBo «M3maTenbcTBo

«IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI UISA YAUTEJIA
YMK ®usuka. Mskumes I'.4. u qp. Knaccnuecknii kype (10-11) ba3osiii
YPOBEHb.

https://prosv.ru/assistance/umk/physics-myakishev.htmi

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

https://4ege.ru/novosti-ege/67693-otkrytye-varianty-kim-ege-2023.html
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