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MNOACHUTEJBHASA 3AIIMCKA

[TporpamMma mo ¢usuke 0a30BOTO ypOBHS Ha YPOBHE CpEIHEro oOmero obpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMK K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHBIX B DPI'OC COO, a Takxke C Yy4e€TOM
benepanbHOl paboueill MporpaMMbl BOCIHUTAHUS M KOHIEMNIMHU MPENOAaBaHUs y4eOHOro
npenvera «®Pu3nka» B 00pa3oBaTelbHBIX —oOpraHusanusx Poccuiickoit  Denepanum,
peanu3yoIux OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copepxanue mporpaMMbl IO (QHU3UKE HANpaBiIeHO Ha (QOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaromuxcs 10—11 kimaccoB mpu oOydyeHHH X ¢Gu3MKe Ha 0a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JIeATeIbHOCTHOrO noaxoxaa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusim ®I'OC COO k TIaHUPYEeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeAMETHBIM
pe3ynbrataM OOy4eHHs, a TaKKe YUYUTHIBAET HEOOXOJUMOCTh peaU3alli MEKIIPEIMETHBIX
CBs3ei (PU3MKM C €CTECTBEHHO-HAyYHBIMHU Y4eOHBIMH MpeamMeramMu. B Hell ompenemnstorcs
OCHOBHBIC IIeJIM M3y4YeHHs (U3UKUM HA YPOBHE CpenHero oomero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3MKH: JUYHOCTHBIE, METallpeIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[TporpaMma no ¢pu3MKe BKIIOYAET:

e IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3mku Ha 6a30BOM ypOBHE, B TOM YHUCIIE

peIMETHBIC PE3yIbTATHI MO F0JIaM O0yUYEHUS;

e cojiepkaHue yueoHoro npenmera «Pu3nka» no rogam o0ydeHusl.

dusnka Kak Hayka o Hanbosee oOIuX 3aKOHAX MPUPOJIbI, BHICTYIAsi B KAUECTBE yU€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpYXarolleM MHpe.
HIkonbHBIH Kypc (HU3UKH — CHUCTEMOOOPA3YIOIIMHA Ui E€CTeCTBEHHO-HAYUHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX
XUMHeH, Ouonoruel, gusmdeckoi reorpadueil u acrpoHomueil. lMcnonab3oBaHue U akTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHWM OIpeleNseT XapakTep M pPa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUH B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJYYEHHUS HOBBIX
MaTepUajIoB C 3a/laHHBIMM CBOMCTBaMH U Apyrux. M3ydenue (pu3uku BHOCUT OCHOBHOM BKJIaJ B
(¢bopMHpOBaHHE €CTECTBEHHO- HAy4YHOW KapTUHbI Mupa oOydaroumxcs, B (OpMHUpPOBaHHE
YMEHHI IPUMEHSITh HAYYHBIN METO/I MMO3HAHUS TIPU BHITIOJTHEHUH UMHU Y4eOHBIX HCCIIEIOBAaHUH.

B ocHOBY kypca (pu3uku A5 ypOBHS CpEAHEro oo1iero oopazoBaHust MOJI0KEH s UAEH,
KOTOpbIE MO’KHO paccCMaTpUBaTh KaK MIPUHLHUIIBI €FOMIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypC SBJISICTCS] IOTUYECKH 3aBEPIICHHBIM, OH
COJICP>KUT MaTepuaj U3 BCEX pa3fesioB (DU3MKHU, BKIOUAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEl MaTepual Kypca GU3UKH 00BEIUHEH BOKPYT
¢busnueckux Tteopuil. Benymum B Kkypce sBisgercs (opMHpOBaHHE MPEACTAaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIICCTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzaius npeanosiaraeT UCIOIb30BAHUE T'YMAHUTAPHOTO
noTeHnuana (pU3n4eckoi HayKu, OCMBICICHUE CBSI3U Pa3BUTUS (U3HUKHU C pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIEeMaMH.

Hoes npuxnaomoti nanpaenennocmu. Kypc GU3MKM Tpennojaraet 3HAKOMCTBO C
IIUPOKUM KPYIOM TEXHHYECKUX U TEXHOJOTUYECKHX TPUIIOKEHUI HW3YYCHHBIX TEOpUU U
3aKOHOB.

Hoes »skonocuzayuu peanusyeTcs IMOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEP)KaHUS,
MOCBSIIICHHBIX YKOJIOTHYECKUM TIpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TAKKe 00CYKIEHUS MTPOOJIeM PalliOHATBHOTO MTPUPOIONIONB30BAHUS U
9KOJIOTHUECKOM 0€30MacCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMU Kypca (PU3UKKM HAa YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS
SABIIIOTCS  (u3mueckue Teopur ((popMupoBaHWE MPEICTABICHHA O CTPYKTYpPE MOCTPOCHHUS
¢busnueckoil Teopum, ponm (PyHIAMEHTATHHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJE, IPAHULIAX MPUMEHUMOCTH TEOPHM, IJIs OMHCAaHUSA €CTeCTBEHHO-
HAyYHBIX SBJICHHUI U MPOIIECCOB).

CHCcTeMHO-IeATeIIbHOCTHBIN TOX0/ B Kypce (M3HKH PeaIn3yeTCs MPEXKJIe BCETO 3a CUeT
OpraHM3aIfK IKCIIEPUMEHTATBHON JEATSIBHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHS Kypca
(GU3MKN — 3TO HMCMHOJB30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nmabopaTopHbIX paboT, KOTOpble B TIporpamMme 1o (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YYIEHUYECKUX MPAKTUIECKUX padoT. BeigeneHne B yka3aHHOM IepedHe JTabopaTOPHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJIS M OIICHKH, OCYIISCTBIIICTCS YJYaCTHHKAMH O0Opa30BaTEIILHOTO
mpolecca UCXo/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS M OCHalleHus1 KabuHera ¢usuku. [Ipu sTom
obOecrieunBaeTcs OBNaZeHHe OOydYalOIUMUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEpEHUS,
WCCIICTIOBAHUS 3aBUCHUMOCTEH (PU3NYCCKUX BEJIMYMH M TIOCTAHOBKY OITBITOB TIO TIPOBEPKE
MIPEITIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHKE yIeNsSeTCs PEIICHUIO PACUETHBIX U KayeCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PACUCTHBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 33]]a4M C SIBHO 3aIaHHON (PM3UYECKON MOJECIIBIO,
MO3BOJISIFOIINE TPUMEHSITh U3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zesa Kypca, TaKk U MHTETpUpPYs 3HAHUS U3 PA3HBIX pa3zieiioB.
JUis KadyecTBEHHBIX 33/ad IMPHOPUTETOM SIBJIIOTCS 3a/laHUsl Ha OOBACHEHHE IIPOTEKaHMs
¢bu3nyecKkux sBICHUN U MPOLECCOB B OKPYXKAIOLIEH >KU3HU, TpeOyrolue BblOopa (pu3nyecKoi
MOJIEININ JJISl CUTYalluH TIPAKTHKO- OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanmsamMu DPI'OC COO k wMaTepHallbHO- TEXHHYECKOMY
obecriedeHnto y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (DPU3MKH Ha YpPOBHE CPEIHEro
ob1iero o0pazoBaHMs JOJDKEH U3ydaTbCs B YCIOBMSX IPEAMETHOro KaOMHeTa (PU3MKH WU B
YCIIOBMSIX MHTEIPUPOBAHHOTO KaOMHETa IPEeAMETOB €CTECTBEHHO-HAYyYHOro 1MKiIa. B kaOunere
¢u3uKn OHKHO OBITH HeoOxomumoe JabopaTopHOe OOOpYIOBaHUE Ui  BBIIOJHEHHUS
yKa3aHHBIX B MPOrpamMMe Mo (PU3HMKE YUYEHHUECKUX MPAKTUYECKUX PadOT M JEMOHCTPAIIMOHHOE
o0opynoBaHue.
JleMOHCTpallMOHHOE 000py/noBaHHE (OPMUPYETCS B COOTBETCTBUM C HPUHLUIIOM
MUHUMAJIBHOM JJOCTATOYHOCTH M OOECleYMBAET IOCTAaHOBKY IEPEUUCIICHHBIX B IpOrpaMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpPAIMK I HWCCIEAOBAHHMS M3YYaeMBIX SIBICHUH M IIPOLIECCOB,
OHMIUPUYECKUX N(PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMECHEHU.
JIaGopaTtopHoe 00OpyAOBaHHE A YUYCHHUYECKUX IMPaKTHUECKUX paboT ¢Gopmupyercs: B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECHeuMBaeTcs B pacueTe OJHOI0 KOMILJIEKTa Ha ABYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHHS JOJDKHBI OBITh
MOCTPOSHBI Ha KOMIUIEKCHOM HCIOJh30BAHUU AHAJOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHIA.
OCHOBHBIMU LIETSIMU U3y4eHUs GU3UKHU B 00111eM 00pa30BAHUU SIBISIOTCA:
e hopMHUpOBaHHE HHTEpPECa U CTPEMJICHHS OOydarolMXcs K HAy4HOMY H3y4YEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

®pPa3BUTHE TMPEJCTABICHUI O HAaydyHOM MeToJe TMO3HaHWA U  (OpPMHUpPOBaAHUE
HCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ (hopMHpOBaHNE HAYYHOTO MHMPOBO33PEHMSI KaK pe3ylbTaTa M3y4€HUS OCHOB CTPOECHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ hopMUpOBaHNE YMEHHI OOBSCHATD SBJICHUS C MCIOJIb30BaHUEM (PU3NUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;

¢ hOpMUpOBaHHE TIPEACTABICHUN O pONM (DU3MKH IJISi PA3BUTHUS PYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTiKeHHe ATUX Lienell oOecreunBaeTCsl pelieHueM CIEAYIOIMX 3aad B MpoLecce
M3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:



e IproOOpeTeHNe CUCTEMBI 3HAHUM 00 O0ImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO QU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

e hopMHUpOBaHHE YMEHUW TMPUMEHATH TEOPETUYECKHE 3HaHUSA I OOBACHEHUS
busznyecKkux SBICHUM B NPUPOJNE W JUIsl TPUHATUS MPAKTUYECKUX pPEIICHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMUHBIX 33/1a4 C SBHO 33/IaHHON (PU3NYECKON MOETIBIO,
3aJa4, MOJPa3yMEBAIONIMX CaMOCTOSITENIbHOE CO3JaHue (PU3UUYECKOH MOJIeNH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

e MOHMMaHUE (U3NYECKUX OCHOB W MPHUHIIMIIOB JCHUCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIOCPENY;

® OBJIAJICHUE METOJIaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS WM TPOBEACHUS (U3HMUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  HMHTEpOpeTanud  UHPOpMAIUHU,  ONpEeICHUS
JIOCTOBEPHOCTH MOJyYCHHOTO Pe3yiIbTaTa;

e CO3/IaHME YCIIOBUH Uil pa3BUTHS YMEHHUH MPOEKTHO-HCCIIENOBATEIbCKON, TBOPUYECKOI
JeATEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpeqHEro oO0Iiero odpazoBaHUs
orBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 vaco (2
yaca B HEJIEJIO).

[Ipemiaraemsrii B mporpamme 1o (Gu3uKe rnepedeHb JabopaTOPHBIX U MPAKTHIECKUX padboT
SBIISICTCS PEKOMEHJIOBAaHHBIM, YUYUTENb JAENacT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX PAadOT U
OTIBITOB C Y4ETOM WHIUBUAYATHHBIX 0OCOOEHHOCTENH 00YUaOIUXCS.



COJAEP)KAHUE OBYYEHMA10

KJIACC

Pa3znen 1. ®u3uka u MeTOAbl HAYYHOT0 MO3HAHUS
®usuka — Hayka o npupone. Haydnele MeTOnbI MO3HAHUA OKpyKarowmero mupa. Pomis
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHUHA U TporeccoB. Haydneie rumorespl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pome u mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAy4YHOH KapTHHBI MHUpa, B
MPAKTUYECKOM EeSATEIbHOCTH JIIOICH.
Llemoncmpayuu

AmHanoroBbie u 1uudpoBble  H3MEPUTENbHBIC npubopsl,  KOMIIbIOTEPHBIE
TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBHKEHUS.
Cucrema otcueta. Tpaekropus.

[lepemernienue, CKOpoOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIUU HA OCH CHCTeMbl KoopAuHat. CloKeHHe MepeMelIeHU U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsMOJIMHEWHHoe ABMkeHue. ['paduxu 3aBuCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoboaHoe azieHue. Y CKopeHrue CBOOOHOTO TTaJACHHUS.

KpuBonuneiiHoe nBuxeHue. J[IBmkeHWEe MaTepUalbHOM TOYKH MO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHHas ckopocTh. [lepuoa u yactora
oOparteHus. LleHTpocTpeMHUTENBHOE YCKOPEHUE.

TexHudeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: CIUJIOMETpP, JBIKCHHE
CHapS/IOB, LIETTHBIC U PEMCHHBIC MEepeayuH.

Llemoncmpayuu

Mogenb cucTemMbl OTCUYETa, MILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUKIBUKEHHUS.

[TpeoOpazoBanre TBUKEHHM C UCIIOIB30BAHUEM MPOCTHIX MexaHu3MoOB.IlafeHue Ten B

BO3/IyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nBuxkeHus Tena, OpOIIEHHOTO MOJ YTJIOM K TOPU30HTY UTOPU3OHTAIBHO.



N3mepenne yckopeHus: cBoO00HOTO maneHus. Hampasnenue

CKOPOCTH IIpH JABHKEHUU 10 OKPYKHOCTH. Vuenuueckuii

9KCnepumenm, 1abopamopmvie pabomul

N3ydyeHre HEpaBHOMEPHOT'O IBUKEHUS C LIEJIbIO ONPENETICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOLIEHWS ~ MEXAY  IyTSAMH,  IPOWJIECHHBIMHM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE IPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3yuyenue aBuKeHUS MIapUKa B BA3KOW KUIAKOCTH. 3yueHue

JBUKEHHUS Tella, OpOIIeHHOT0 ropu30oHTaNbHO. Tema 2. /lunamuxa

[Tpunuun OTHOCUTEIILHOCTH lanunes. [TepBbIit 3aKOH Hprorona.
WNHepupnanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunnun cynepmno3unuu cui. Bropoit 3axkoH HerooTona nmms
MarepuanbHOU Touku. Tpetuil 3akoH HproTOHA 1151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro TsaroteHus. Cuina tspkectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Bunbl TpeHus (mMokosi, CKoibkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHHeE.
Cuna TpeHus CKOJIbKEHHs U cuiia TpeHus nokos. Koaddumument tpenust. Cuina conpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJIKOCTU WM rase.

[ToctynarensHOe U BpaliaTeabHOE IBHKEHUE a0COTIOTHO TBEPIOTO Tena.

MoMEHT cuiibl OTHOCUTENIbHO OCH BpaiieHus. llnedo cuibl. YciioBusi paBHOBECHS
TBEPAOrO TEA.

TexHMUeckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHWE: MOMALIMIHUKHN, BHKECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME Macc B3aUMOJECHCTBYIOUIUX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnoxxeHne cu.

3aBUCHUMOCTh CUJIBI YIIPYTOCTH OT Ae(hOpMaIlHH.

HesecomocTs. Bec Tena mpu ycKopeHHOM MOIBEME U MTa/ICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBECHS TBEPIOTO Tea. Byl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuvr 3yuenue

JBUKEHHS OpyCKa MO0 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOMIUX B MPY)XKHHE W PE3MHOBOM
oOpasie, OT ux AeopMaIum.

HccnenoBanue ycmoBuidi paBHOBECHS TBEPOTO Tella, MMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonsl coxpaneHus 6 mexanuke

Nmmynbsc MaTepralibHOM TOYKH (Tela), CHCTEMbI MaTepUaIbHBIX TOYEK. VIMITYJIbC CHITBI 1
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE ABUKEHUE.

Pabora cuibl. MOLIHOCTE CHJIBI.

Kunernueckast sHeprus MaTepuagbHOW TOUKH. Teopema 00 M3MEHEHMH KMHETHYECKOMH
SHEPIUU.

[TorennuanbHas sHeprus. [loreHnuansHas sHeprust ynpyro aeGopMupoBaHHON NpPYKHUHBL.
[TorennmanpHast 3HEPTUs Tea BOJIM3HM MOBEPXHOCTH 3EMITH.

[ToreHnuanpHble U HEMOTEHUUAIbHBIE CUIIbl. CBS3b pabOThl HEMOTEHUUAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUUYECKOM HEPrUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoiicTBa M NpPAKTHUYECKOE NMPUMEHEHHUE: BOJOMET, KONEp, MPY>KUHHBIN
IIUCTOJIET, IBUKECHHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo1 MOTEHINAIBHOM SHEPTUN B KWHETHYECKYIO i 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yuenne abCOMOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO TBYX OAMHAKOBBIXHUTSIHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHEM MEXaHWYEeCKOM SHEepruuTena Ha
MIpUMeEpE PACTKEHHUS] pE3UHOBOT'O JKI'yTa.

Paznen 3. MosexkyJsipHasi pU3NKa ¥ TEPMOAMHAMMKA
Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUYECKOU MeopuU
OcCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TE€OPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe mgBwxkenue. Juddysusa. Xapakrep ABMKEHUS W B3aUMOJCHCTBUS YaCTHI]
BemecTBa. MoOJeIn CTPOCHMsI Ta30B, KHUIAKOCTEH W TBEPIBIX Tel W OOBSCHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE AITHUX Mojenel. Macca u pa3Mepsl Mosiekys. KonandecTBo BemliecTsa.
[TocTostHHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.



Mogaenp uaeanbHOro rasa. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO- KHMHETUYECKOW TEOpUu
uaeanbHOro rasza. AOcomroTHas TeMIleparypa Kak Mepa CpeiAHed KHHETUYECKOW SHEepruu
TEIUIOBOro JBIkeHusi uactul raza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanbrona. M3ompouecchl B ulieadbHOM rasze ¢
MIOCTOSIHHBIM KOJHMYECTBOM BemlecTBa. | paduueckoe mpencTaBieHHe W30MPOIECCOB: M30TEPMA,
n30xopa, u3obapa.

TexHUYECKHE YCTPONCTBA U MTPAKTHIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIINE JAMCKPETHOE CTPOCHHE BEIIECTBA, dororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUH.

OnbITh 110 11 HY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Monens onbita LlTepHa.

OHI)ITI)I, JOKa3bIBaIOIIME CyLI€CTBOBAHUC MCKMOJICKYJIAPHOIO
B3aHUMO/ICHCTBUS.
MO,I[GJ'IL, HWIUTIOCTpUPpYOIIasa Nprupoay AAaBJICHUA I'a3a Ha CTCHKHU COCya. OHLITBI,
HWITIOCTPUPYIOIINEC YpPaBHCHHUC COCTOSAHHUA naACaJIbHOI'O rasa,
H30IIPOLECCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
Omnpenenenue mMacchbl BO3[yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHHUIHOOBEMaA
KOMHATBHI, JTaBJICHHS U TEMIIEPaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MCKAY mapaMeTpaMn COCTOSAHUS PA3PEIKCHHOT'O

rasa.
Tema 2. Ocnogbl mepmoouHamurku

TepmoanHamMuueckass cucreMa. BHYTpeHHss 3HEprus TEpMOJMHAMHYECKON
cucTeMbl M crocoObl e¢ m3MeHeHHs. KomuuecTBo TemaoTel M pabora. BHyTpeHHsAs sHeprus
OJIHOATOMHOI'O0 UJEAJbHOTO Ta3a. Buasl Temsomnepenadu: TEIUIONPOBOJAHOCTb, KOHBEKLHS,
u3NydyeHue. Y ienbHas TeIIOEMKOCTh BellecTBa. KolnyecTBo TEmIoThl IpU TEIUIonepeaye.
[Tonatue 06 anmabatHoM mpouecce. IlepBblii 3akoH TepMoauHamMHMKH. llpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K U3ompoueccaM. I'paduyeckasunreprnperanus padboThl rasa.
Bropoit 3akon TepmoauHamuku. HeoOpatumocTs mpoiieccoB B mpupoje. TersioBbie
MamuHbl. [IpuHIUIBL JeMCTBUS TETIOBBIX MaIIHH.
[IpeoOpazoBanusi HSHEpruM B TEIUIOBBIX MamuHax. Koadduiment mnone3Horo mencTBHst
terioBod MmamuHbl. Hukn KapHo u ero xoagduiuueHT mnosne3Horo AeHcTBHs. DKOIOTHYECKUE
pOoOJIEMBI TETIOPHEPTETHKY.



TexHnueckue yCTpoOiicTBa U IPAKTHYECKOE IIPUMEHEHHE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, OBITOBOM XOJIOAUIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEW SHEPrUM Teja MPHU COBEPIICHUU pabOThI: BBUIET MPOOKU W3
OyTBUIKM TIOJ JCHCTBHEM CXKATOrO BO31yXa, HarpeBaHue d¢pupa B JATYHHOU TPyOKe MyTEM
TpeHusl (BUICOIEMOHCTpAIlus).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepatypbl) Teja npu Terionepeaaye.

OnbIT 110 aabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoil TypOMHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOTOJIBUTaTelIsl.

Yuenuueckuui sxcnepumenm, 1abopamopnule pabomuol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHueHcanus. Vcmapenwe u  kumenue. AOCONIOTHas |
OTHOCUTENIbHAS BIIAXXHOCTH BO3ayXxa. HacklmeHHusli ap. Y ienpHas TEIsioTa napooOpa3oBaHus.
3aBHCUMOCTB TEMIIEPATYPBI KUTICHHUS OT JABJICHHS.

Tsepnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHUS CBONCTB KPUCTAIIIOB.
Kunkue xpuctamuibl. CoBpeMeHHBIE MaTepuanbl. [lmaBieHue W KpHCTALIM3AIMs. Y AeTbHas
Teruiora miasiaeHus. Cyonumanus.

YpaBHeHUe Tem1oBoro 6anaHca.

TexHu4yeckue yCTpOHCTBA W MPAKTUYECKOE NPHUMEHEHWE. THTPOMETP H IICHXPOMETP,
KJIOPUMETpP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIIE
HaHOMAaTepHAaJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

Kunenuve npu NoOHMKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Hablmronenue HarpeBanus U IJIaBJIeHUs KPUCTAILUTHYECKOTO BeliecTBa. JleMoHcTpanus

KPHUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenne OTHOCUTETHHOM BIAXKHOCTH BO3/IyXa.

Pa3nes 4. DiieKTpOAUHAMHUKA
Tema 1. Inekmpocmamuka
OneKkTpu3anusa Tel. OJeKTpudeckuid 3apsa. JlBa Buaa dIEKTPUYECKUX — 3apsJiOB.
[IpoBOIHUKH, TUATEKTPUKH U TTOJTYIIPOBOTHUKH. 3aKOH COXPaHEHUS DIEKTPUIECKOTO 3apsia.

B3aumoneictBue 3apsnoB.  3akoH  Kynona. TodeuHBIl  SIEKTpUYECKMM  3apsii.
Onexrpuueckoe nojue. HanpsxeHHOCTh 3niekTpudeckoro nois. ITpuHnun



CYTNEPIIO3UIINH SJIEKTPUUYECKUX MoJeH. JIMHUK HanpsHKEHHOCTH 3EKTPUUYECKOTO TOJIS.
PaGora cmnm anektpocratmueckoro mons. lloreHnuan. Pa3HOCTH  TOTEHITMANIOB.
[IpoBOAHMKY M TUANIEKTPUKH B AIEKTPOCTATUYECKOM MoJie. JAuaaeKTpruueckas MpOHUIIaeMOCTb.

OnekTpoeMKocTh. KoHiencarop. DeKTpoeMKOCTh TNIOCKOTO0 KOHJIEHCATOpa.
DHeprus 3apsHLKeHHOT0 KOHIEHCATOopa.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: 3JICKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHHE SJIECKTPONpPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIM
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

VY CeTpoiCTBO M IPUHIUIL JEHCTBHS JIEKTPOMETPA.

B3aumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIL.

[IpoBOIHUKY B 3JIEKTPOCTATUUECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTAa.

JIM3neKTpUKHY B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh ANEKTPOCMKOCTH TJIOCKOTO KOHJICHCAaTOpa OT  IUIOLIAJH
IIJIACTUH, PACCTOSHUS MEKY HUMH U TU3JIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHACHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannstii Inekmpuyueckuil mox. Toxu 6 paznuunvix cpedax

DNEKTPUYECKUN TOK. YCIOBHS  CYIIECTBOBAHHUSA 3IEKTPUUYECKOTO TOKa.
Ucrounnku Toka. Cuna Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon Oma jyuist ydacTka IeTH.

DNEeKTpUIECKOe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BelllecTBa.
[TocnenoBarenbHOE, NapauieIbHOE, CMELIAHHOE COEIMHEHNUE TPOBOIHUKOB.
PaGora 3JIEKTPUYECKOTO TOKaA. 3akoH [xoynsa—Jlenua. MomiHocTh

ANEKTPUYECKOTO TOKA.
DNeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHKA ToKa.3akoH Oma asist
MOJTHOM (3aMKHYTOH) a1ekTpudeckoil nenu. Koporkoe 3ambIkaHue.
DJeKTpOHHAas MIPOBOJIUMOCTh TBEPJIBIX METAaJUIOB. 3aBUCUMOCTH
COIIPOTHBIIEHUS METAJJIOB OT TeMIeparypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUYeCcKU TOK B BakyyMe. CBONCTBA AIEKTPOHHBIX ITyYKOB.

[TonyrpoBOAHUKHY. CobcTBeHHast u MIPUMECHAS MIPOBOJIUMOCTh
noynpoBoiHUKOB. CBoMcTBa p—N-miepexosa. [lomynpoBoHUKOBBIE TPHOOPHI.
DNIeKTpUYECKU I TOK B pacTtBopax W pacruiaBax BJIEKTPOIIATOB.

3J'ICKTpOJ'II/ITI/ILICCKa$I JUucconuanus. 3JICKTp0J'IH3.



DNeKTpUUecKuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psa. MolHus.
[Ina3ma.

TexHnueckue yCTpOHCTBA M NPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP,
peocTaT, MCTOYHHMKM TOKa, DJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHI, TEPMOMETP COINPOTUBICHUS, BaKyyMHBIH AHOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII IMO/I, TaJIlbBaHUKA.

Jlemoncmpayuu

H3mepenue cuibl TOKa U HalPSHKEHHUSL.

3aBUCUMOCTD COIIPOTUBIIEHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JAJIMHBLILUIOIAN
IIONIEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMmeniaHHO€ cOeIMHEHUE TPOBOIHUKOB.

[Ipsimoe  u3MepeHue ANEKTPOABIKYILIEH cunel.  Kopotkoe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET'O COMPOTHUBIICHUS.

3aBUCHUMOCTh COTIPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoi pa3psi 1 MPOBOAMMOCTD BO3yXa.

OaHOCTOPOHHSIS MPOBOJIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMemaHHOro COEMHEHMSI PE3UCTOPOB.

WN3mepenue aNEeKTpOABIIKYILEH CHUJIBI  MCTOYHMKA TOKA U €r0  BHYTPEHHEro
COIIPOTHBIICHMUSL.

Habnronenue snextponusa.

Me:xknpeameTHble CBSI3H

Nzyuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C YYETOM
COJIEP’KATENIbHBIX MEXIIPEIMETHBIX CBsA3€il C KypcaMH MaTeMaTHK{, OHOJOTMHM, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C H3yUYEHHEM METOJOB HAYYHOTO TO3HAHMS:
SBJICHHE, HAy4HbI (hakT, Tumoresa, (uU3MUecKas BEIWYMHA, 3aKOH, TEOpus, HaOIIo/eHHe,
AKCIIEPUMEHT, MOJIETIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUM, JTUHEWHas QpyHKUMA, mapadona, runepbona,
uX rpauKH U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M HMX NPOEKLUMU HAa OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe JBUKEHHE B KMBOW mpupoze, nuddysus, ocmoc, TermnooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIJIONIEPENAYH, TEIJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B
YKABOU IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHAsi Macca, TEMIOBbIE CBOMCTBA TBEPBIX TEI, )KUIKOCTEN U



ra3oB, NIEKTPUUECKUE CBONCTBA METAJUIOB, JIEKTPOJIUTHYECKAs] JUCCOLUAINS, TAJIbBAHUKA.

T'eoepaghus: BNaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JBMXKEHUH C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHUKE, NOJIIMITHUKYN, HUCIOJIb30BAaHUE 3aKOHA COXPAHEHUs HMIYylbca B TEXHHUKE (pakKera,
BOJIOMET U JIpyrHe), JBUTATelIb BHYTPEHHETO CropaHMs, mapoBas TypOHHA, OBITOBOM
XOJIOMJIBbHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEepHaJlOB, W  HAHOTEXHOJOIMM,  DJCKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM HPUHTEpP, DIIEKTpOHArpeBaTelibHble  MPUOOPHI,
3JIEKTPOOCBETUTENBbHBIE IPUOOPBI, F'AJIbBAaHUKA.

11 KUIACC

Pa3nen 4. DiekTpoaguHaAMHUKAa

Tema 3. Maznummnoe none. In1eKmMpoMazHUmMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoaelcTBUE IOCTOSHHBIX MArHUTOB. MarmuTHoe ToJe.
Bekrop marautHONM MHAYKUMH. [IpyHIMI Cynepno3uuy MarHuTHEIX nojeil. JIMHuu MarHuTHOM
nHAyKUMd. KapTrHa TuHUN MarHUTHOM MHJIYKLIMHU T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe ToJie TPOBOJHUKA C TOKOM. KapThHa NHHUN WHIYKIIMA MArHUTHOTO TOJIS
JUITMHHOTO TIPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MpoBOIHUKOB CTOKOM.

Cuwita Amniepa, €€ MOJ1yJlb M HallpaBJICHHUE.

Cuna Jlopeniia, e¢ MOIyJlb W HampaBjieHUE. J[BIKeHHE 3apsDKeHHOW 4YacTHIBI B
OJTHOPOJHOM MarHuTHOM mose. Pabota cunel Jlopenna.

SIBneHue SneKTpOMarHUTHOW WHAYKUMU. [IOTOK BekTOpa MarHUTHOM WHIYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHIYKLIHUH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu Papajest.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIAS CHJIAa HWHIYKUUM B TPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIEHUE CAMOMHAYKITMU. DIEKTPOABUKYIIAsI CHJIa CAMOWH TYKITHH.

OHeprusi MarHUTHOTO TMOJS KaTyIIKd C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWCTBA M MPAKTUUECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHHTHI,
AJIEKTPOMArHUTHI, SJIEKTPOBUTATEIb, YCKOPHUTEIN AIEMEHTAPHBIX YaCTHUII, MHIYKITMOHHAS TIEYb.



Llemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM 1osieM.JIuHuu
WHYKIIUA MarHUTHOTO TOJIS.

B3aumoneiicTBre AByX TPOBOJHUKOB ¢ TOKOM.Cuiia

Awmrnepa.

HevictBue cuibl JIopeHiia Ha MOHBI AJIEKTPOIUTA. SABICHUE
3JIEKTPOMArHUTHON MHTYKIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBMKYILEH CUJIbI MHIYKIMU OT CKOPOCTH M3MEHEHUSMAarHUTHOTO
IIOTOKA.

SIBieHre CAMOMHTYKITHH.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomuol

W3y4yeHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

WccnenoBanue neicTBUs MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TokoM.MccnenoBanue siBiIeHUS

3IEKTPOMArHUTHON MHYKIUH.

Pa3nen 5. KosieGanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0anus

Konebarenbnast cucrema. CBoOOgHBIE MexaHUYeckHe Konebanus. [apMoHUYeckue
koneOanus. Ilepuon, dacrora, ammiautyna U (asa koneGaHuil. IIpyXMHHBIH MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojiebanuid. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKHUX KOJIeOaHHX.

Koneb6arenbupiii kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJEOAHHWS B UIACATHLHOM
KojeOaTeNbHOM KOHTYpe. AHAIOTUA MEXIYy MEXaHMYeCKUMH U 3JEKTPOMArHUTHBIMH
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS DHEPTUU B HIICATHHOM KOIeOaTeThHOM
KOHTYpe.

[IpencraBienne o 3aTyxaroluX KoleOaHUsIX. BbIHYX /I€HHbIE MeXaHUYEeCKHe KOJIeOaHuUs.
Pe3onanc. BeinyxIeHHBIE 2IEKTPOMAarHUTHBIE KOJIEOAHMSL.

[lepemennsbiii Tok. CUHYCOMAAbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAYECHHUE CHIIbI TOKA M HAIPSKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpedsiEHUE JIIEKTPUUYECKONM HIHEPIHH.
DKOJIOTUYECKUE PHUCKH TPU TPOU3BOJACTBE JIIEKTpOodHEpruu. KynbTypa uCHOIB30BaHUS
3JIEKTPOIHEPTUHU B MIOBCEAHEBHOMN KU3HMU.

TexHuueckue yCTpoMcTBA M TNPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUECKHI 3BOHOK,
TE€HepaTop NEPEMEHHOIO TOKA, TUHUHU IIEKTPOIIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMmeTpoB KojeOaTenbHON CUCTEMBI (MPY>KUHHBIN WIH
MaTeMaTUYeCKUI MasiTHUK).



Hab6nronenue 3atyxaromux kosiebanuid. Mccnenoanue

CBOWCTB BBIHYKJICHHBIX KoJieOanuii. Habmonenne

pe30oHaHca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHusI.

OcmorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKa W HAaOpsOKEHUST OT  BPEMEHH) s
ANEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3oHanc mpu mociie[oBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOH/IEHCaTopa.

Monenb TUHUY SJIEKTPONEepeIauH.

Yuenuueckuui sxcnepumenm, 1abopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MANIBIX KoJeOaHUM Ipy3a HA HUTH OT JJIMHBI HUTU U
Macchl rpysa.

HccnemoBanne MmepeMEHHOr0 TOKa B IENM W3  TOCICIOBATEIIBHO COCAMHCHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpoOMacHUMHbLE OTHbL

MexaHnuecKkre BOJHBI, YCIIOBUs pactpocTtpaneHus. [lepuon. CKopocTh paclipoCcTpaHCHUS
u anvHa BosHbl. [lomepeuHble W TpofoibHBIE BOJNHBL HHTepbepeHuus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JyYEHHUS SJICKTPOMArHUTHBIX BOJIH. B3anmuas
opueHtauus BektopoB E, B, V B snekrpomarHuTHoil BosiHEe. CBOICTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaX€HHUE, TMpeloMIIeHHe, Tolspu3anus, audpakuus, uHTepdepeHnus. CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3neKTpPOMarHUTHBIX BOJH. [IpUMeHEHHE 3IE€KTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpyHuMnOBl  pagvocBsA3M W TeleBUACHUS.  Paauonokanms.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4YecKkne yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUArHOCTHKA B TEXHHKE WM MEAMIIMHE, pajap, paAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tesnedon, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE MONEPEUHBIX U MPOI0JIbHBIX BoJIH. Konebmtomeecs Teno

KaK UCTOYHHK 3BYKA.

Habnronenue oTpaskeHus U MIPEIOMIICHUS MeXaHW9ecKuX BOJTH. Habmonenue

uHTepdepeHn u qUhPaKII MEXaHUIECKUX BOJH.3BYKOBOH pe30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0N N9acTOTON
KoJIcOaHHI.



HccnenoBanue  CBOWMCTB — DIIEKTPOMATHUTHBIX — BOJIH:  OTPaX€HUE, IPEIOMIICHHUE,
noJsipusanus, tudpakuus, nHTepdepeHuus.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHEHHE CBETA B OJTHOPOAHOM Cperie.
JIyd cBeta. ToyeuHbI HCTOUHHUK CBETA.

Otpaxenue cBera. 3aKoHbl OTpaxkeHHUs cBeTa. [locTpoeHue u300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3aKkoHBI MpeNOMJICHHA cBeTa. AOCONIOTHBIA ITOKa3aTelsb
npenomieHusd. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbld yroa IIOJHOIO BHYTPEHHETO
OTPaKECHHUS.

Hucnepcus ceera. CinoxHbli cocTaB Oenoro csera. L{er.

Cobuparone u paccewBaronye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSIHHE U
ONTUYECKasi CHJIa TOHKOHM JIMH3BI. [locTpoeHne n3o00pakeHuil B cCOOMPAIONINX U PACCEHBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass onrtuka. HWutepdepenunst cBera. KorepeHTHble HMCTOYHUKUA. Y CIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOIN KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpaknmoHHas pemerka. YcioBHe HAONMIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH Na/ICHUH MOHOXPOMAaTHUYECKOT0 CBETA HA AUPPAKIIMOHHYIO PEIICTKY.

ITonsipusanus cera.

TexHuueckue ycTpoiicTBa M TpaKTHUECKOE MPUMEHEHHME: OYKHM, Jyna, (oToanmnapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEeIECKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAs peleTKa,
HOJISIPOM L.

Llemoncmpayuu

IIpssmonuHeitHOe pacrpocTpaHeHue, OTPaKEHUE U TPEIOMIICHUE CBETA.
OnTrueckue npudopsI.

ITontHOE BHYTpeHHEE OTpaskeHue. Monens csetoBoa.MccnenoBanue

CBOMCTB M300paKeHUH B JIMH3aX.

Mopenu MEKPOCKOIIa, TEJIECKOIA.

Hab6mronenue unrepdepeHiiuu cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcuu cBeta. [lonydyenue

CIEKTpa C MOMOUIbIO TPU3MBI.

[Tomydyenue criekTpa ¢ moMoIbio qudpaknuoHHon pemeTku. Hadmonenne

MOJIIPU3AIUH CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol



N3mepenne nokaszarens npeaomieHus crekia. MccmenoBanue
CBOWCTB N300pakeHmit B InH3ax.Habmoienne qucnepcuu cBera.

Pa3nes 6. OcCHOBBI crIeNIHAILHON TEOPUH OTHOCUTEIBLHOCTH
['panuubl MpUMEHUMOCTH KJIacCMYeCKOM MexaHuku. [locTynaTel crenuanbHOM Teopuu
OTHOCUTEIBHOCTU: HWHBAapUAHTHOCTb MOJYJII CKOpPOCTHM CBETa B BakKyyMe, MPUHLIMI
OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U COKPAIICHUE JJIUHBI.
DOHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB3b MaccChl C JHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPIrHUs MOKOS.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. opmyna [Inanka cBsA3u 3HEeprun GOTOHA C €ro YaCTOTOW. DHEPIUs U UMITYJIbC
¢dorona.

OtkpeiTie u uccnenoBanue (Gorordpdexra. Ombitel A. I CromeroBa. 3aKoHBI
dhorodrddekra. YpaBuenue DitHmreitHa 11 potoddpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue cera. Onwitel [1. H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

Texuuueckue YCTpOMCTBA U MPAaKTUYECKOE IPUMEHEHUE: (hoTodNIEMEHT,
dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUO/I.

Llemoncmpayuu

D010 eKT Ha yCTaHOBKE C IIMHKOBOM IIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

CseronuoS.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopaa no paccessHuto o -yactull. [lnanerapnas
Mmojenb aroma. Iloctynarsl bopa. M3nydenue u nornouieHne (poToOHOB MpH Mepexosie aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha Apyroil. Buael cnekTpoB. CnexkTp ypoBHEH 3Hepruud aroma
BOAOPOJA.

BomnnoBssle cBolicTBa yactull. Bonnsl ae bpoiinsa. KopnyckynsipHO-BOJIHOBOW AyanusM.

CroHTaHHOE U BBIHY)KJIEHHOE H3JTyuyEHHE.

TexHuueckue yCTpoicTBa M NPAKTUYECKOE INPUMEHEHHUE: CIEKTPAIbHBIA  aHaIHU3
(cmiekTpocKoI), Jiazep, KBAHTOBBIH KOMIIBIOTEP.



Llemoncmpayuu

Monuens onbita Pezepdopra.

Omnpenenenue AIMHBI BOJIHBI J1a3epa.

HabGmonenue nuuelyaThixX CIEKTPOB u3nyueHus.J1azep.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
Hab6nronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JTOKa3bIBAIOLIHE CJIO’KHOCTD CTPOEHUS aapa. OTkpeITHE
paauoakTuBHOCTH. OmbITH Pezepdopaa mo onpeneneHnio coctaBa paaioakKTUBHOTO U3ITyYEHHUS.
CaoticTBa anb(da-, 6era-, raMmma-u3nydeHus. BiausHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpbiTue npoTroHa U HeWTpoHa. Hyknonnas Mmoxens snpa I'elizenOepra— lBaHeHKo.
3apsia saapa. MaccoBoe unciio siapa. M3otorsl.

Anpda-pacnaa. DIEKTPOHHBIA M TIO3UTPOHHBIN Oera-pacman. ['amma- m3irydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cunbl. JlehekT macco siapa. SnepHbie

peakuuu. Jlenenue u CUHTE3 sA1ep.

SAnepubiii peaktop. TepmosaepHblii cuHTe3. IIpoOnemMbl M TMEpPCIEKTUBHI SACPHOU
SHEPTreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOI SHEPTEeTUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAOIOIEHUS ¥ PErHCTPAIH SJIEMEHTAPHBIX YacTull. DyHIaMeHTaIbHbIE

B3aumozeiicTBus. EnnHcTBo (prznueckoil kapTuHbl Mupa. TexHudeckue ycTponcTBa 1
IIPaKTHUYECKOE IPUMEHEHHUE: JO3UMETP, KaMepa

Bunbcona, sinepHblii peakTop, aToMHas Oomoa.
Llemoncmpayuu
Cue€TuMK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Paznen 8. Di1eMeHTHI ACTPOHOMHHU M ACTPOPU3UKH

Orarnbl pa3BUTHs acTpoHOMUH. [IpukiagHOe 1 MUPOBO33pEHUECKOE 3HAYCHIEACTPOHOMUH.
Bun 38é3nH0r0 HebOa. Co3Be3nus, SpKue 3BE3/Ibl, IUIAHETHI, IX BUIUMOE JBUKEHUE.
ConHeuHas cucTeMa.

Connue. ConneuHnast akTUBHOCTb. Vctounuk sHepruu CojHI@ M 3BE31. 3BE3/bI, HX
OCHOBHBIE XapaKTEPUCTHKU. JluarpamMma «CHEKTpajbHBIM KJIacC — CBETUMOCTH». 3BE3bl

IJIABHOW TIOCJIE€JOBATEIBHOCTU. 3aBHCHUMOCTb «Macca — CBETUMOCTbY» JJs 3BE37 IJIABHOM
M0CJIeI0BATENbHOCTH. BHYTpeHHee cTpoeHue



3B¢31. COBpEeMEHHBIE MPEACTABICHUS O TPOUCXOKICHUU U ABOJIOIMK COJIHIIA ¥ 3BE3/1. DTaIlbl
JKM3HU 3BE3/.

Muneunsbiii [1yts — Hamia ["anaktuka. [Tonoxenue u npmxenue Connua B ['anaktuke. Tumnst
rajiakTuk. PajuoranakTiuky u kBa3zapsl. UepHbIE JABIPHI B s/Ipax rajakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Pasz0eranue ranakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nsiyueHue.

Macmitabnast ~ cTpyktypa  Bcenennoil.  MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmoieHust HEeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAaHHUEM KOMITHIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro noxymapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mnanet, Mieunoro [Tytu.

O0o0maroniee NoBTOpeHue

Ponp ¢u3uku u acTpoHOMHH B SKOHOMHMYECKOH, TEXHOJOTHYECKOW, COIUAIBbHON H
3THYECKON cdepax AeATelbHOCTH 4YeJIOBeKa, pojib M MeCcTO (PU3MKM U acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pOJb (usnueckoir Teopun B (HOPMHUPOBAHHUU
MPEJCTABICHUN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3MUECKON KAPTHHBI MHpa B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenne xypca ¢usuku 06azoBoro ypoBHsS B 11 Kilacce OCYIIECTBISIETCA C Y4YETOM
COJIepKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OWOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yUYEHHEM METOJOB HAYYHOTO TMO3HAHHUS:
sBIICHWE, Hay4YHBIH (pakT, rumoresa, ¢uanyeckas BeJIMUYMHA, 3aKOH, TEOpUs, HaAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKHE (DYHKIIMHU: CHUHYC,
KOCHHYC, TaHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM Ha OCH KOOPIMHAT, CII0KEHHWE BEKTOPOB, MPOU3BOJHBIC IIIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONIPEEICHNE TUIOIAIU TUIOCKUX QUryp U 00beMa Tel.

buonoeus: snextpudeckue SBICHUS B KUBOM TNpUpoje, KojeOaTenbHbIE NBHKCHHS B
KUBOW TPUPOJIC, ONTHUYECKHUE SBJICHUS B JKMBOW TPHUPOJAE, JCUCTBUE paJHaIldii Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJEKYJ, KPUCTAINIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHH3MbI 00pa30BaHUS KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHaIH3.



l'eoepaghus: MarHUTHBIC TIONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX Py, (HOTOChEMKa 3eMHOU
IIOBEPXHOCTHU, IPEJCKA3AHNE 3EMIIETPSCEHUH.

Texuonoeus: MTMHUM DJIEKTPOIIEpPEIay, TeHEPATOP MEPEMEHHOI0 TOKa, AJIEKTPOABUTATENb,
WHAYKIMOHHAS TMeYb, pajaap, paJuONPUCMHHK, TEJICBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapesl.



IVNIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA IMPOI'PAMMBI o
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro npeamera «Dusmka» Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHHUA
(0a30BbIl  ypOBEHb) JOJDKHO  OOECIEYUTh  JOCTHIXKEHHE  CICAYIOUIMX  JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJBTATBI

JIndHOCTHBIE PE3ybTaThl OCBOCHHUSA Yy4ueOHOro mpenmera «Du3nka» TOJDKHBI OTPaXKaTh
TOTOBHOCTh U CHOCOOHOCTH OOYHarolUXCsl PyYKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTALM, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,
pacuIMpeHre >KM3HEHHOI'O OIbITa M OIbITa JEATEIbHOCTH B IPOLIECCE PEaTu3al OCHOBHBIX
HaIpaBJICHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaanckoro BocnuTaHuA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUIAIONIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0O OOIIEeCTBa;

MIPUHSATHE TpaIuLIUOHHBIX 00I1IeYeTOBEUECKUX TYMaHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEPECaX IPa)KJaHCKOrooOINecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJEICTBOBATh C COLMATbHBIMU UHCTUTYTaMU B COOTBETCTBUU CUX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€ATENbHOCTH;

2) MATPUOTHYIECCKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHIICKOM TPaKIaHCKOU HJICHTUYHOCTH,
MaTpUOTU3MA;
LIECHHOCTHOE OTHOIIECHHE K rOCYJIapCTBEHHBIM CHMBOJIaM,  JOCTHYKECHHUSIM

POCCHUHCKHX YUCHBIX B 00J1acTU GU3KUKH U TEXHUKH;

3) AyX0BHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MIOBEACHUS; CIIOCOOHOCTb

OILICHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NesITeIbHOCTH YYCHOT0;

0CO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYHUBOTO OYAYILETro;

4) 3cTeTH4ECKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIIEHNE K MUPY, BKIIFOYAs SCTETUKY HAYYHOTO TBOPUYECTBA,TPUCYIIIETO
¢uznyeckoii Hayke;



5) TpynoBoro Bocnuranus:

UHTEpPEC K pa3Iu4HbIM cdepaM MNpoPecCHOHATBHON ICSITENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3WKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymymIei
npodeccuu U peanu3oBbIBaTH COOCTBEHHBIC KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M caMOOOpa30BaHMUIO B 00JacTH (PU3MKHU Ha
MPOTS)KEHUU BCEW JKU3HU;

6) sKo0J0rMYECKOro BOCIIMTAHHS:

c(OpPMHPOBAHHOCTH IKOJIOTUIECKOM KYJIbTYpbl,  OCO3HAaHHE  IJIOOATHHOTO
XapakTepa 3KOJOTHYECKUX MPodIieM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JEUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE3HAHUSA
LeJIed yCTOMYMBOTO PAa3BUTHS YEII0BEYECTBA;

pacupeHue OIMBITa  JCATEIBHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuTUs HU3HMUECKON HAYKU;

OCO3HaHWE IICHHOCTU HAYYHOH JIeITeIbHOCTH, TOTOBHOCTH B IPOIIECCE U3yUeHUS (DU3HKU
OCYIIECTBIISTh MPOSKTHYIO M HUCCIIEIOBATEIILCKYIO S TEIIbHOCTh HHIUBUAYATBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC yHUBEpPCaIbHbIE y4eOHbIe NelicTBusiba3oBbie
JIOTHYECKHUE e CTBUA:
CaMOCTOSITEIIBHO dbopmynIHMpoBaTh u aKTyaJIM3UpOBATh npobiuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAEIATh LENN ACATEIbHOCTH, 3a4aBaTh NapaMeTpbl U KPUTEPUU HUXIAOCTHXKECHHUS,
BBIABJIIATDH 3aKOHOMCPHOCTHU u MMPOTUBOPCUHA B paccMaTpruBaACMbIX
(1)I/ISI/IT-I€CKI/IX SIBJICHUAX
pa3pabaThiBaTh TUTAH pEHICHUsS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEPUAJIbHBIX U HEMAaTEPUAILHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOBLEIISM,
OLICHUBATb PUCKHU ITOCIIEICTBUM NEATEIBHOCTH;
KOOPAUHHUPOBATH A BBIIOJIHATH paboty B YCIOBHAX peanbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHHE ITPH PELLICHUN KU3HEHHBIX IPOOIIEM.
Ba3oBble ncciieqoBare/ibCKue 1eiiCTBUA:
BJIaACTH Hay‘IHOfI TepMHHOHOFHeﬁ, KIITOYEBBIMU ITOHATUAMU U MCTO}IaMH(l)HSHLIeCKOfI

HaYKU;



BJIaJIeTh HaBbIKAMM y4eOHO-MCCIIEI0OBATENBCKON U MPOEKTHOM JAEATENBHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSITEJIbBHOMY IIOUCKY METOJIOB peIIeHUs 3a1a4
(GU3MYECKOro coiepKaHus, IPUMEHEHHUIO Pa3InNYHbIXMETO/I0B IO3HAHUS;

BJIAJIeTh BUAAMHU JESATEIbHOCTH 110 IOJYYEHHIO HOBOIO 3HAHMs, €ro HWHTEepIpEeTaluH,
npeoOpa3oBaHUI0 M TNPHUMEHEHHIO B PAa3IMYHBIX YYEOHBIX CHTyalHUsX, B TOM YHCIE TNpPU
CO3/IaHUU Y4EOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallU3upoOBaTh 3ajady, BbIJBUIraTh
TUIOTE3Y €€ pEeLIeHMs, HaXOAWUThb apryMeHThl /s JO0Ka3aTeIbCTBA CBOMX YTBEP)KICHUI,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOAE pELIEHMs 3aJauyd pe3yJbTaTbl, KPUTHUYECKHU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOopMyIMpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM AEATENbHOCTH, B
TOM YHCJIE IIPH U3YYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETCHHBIH OIIBIT;

YMETb MEPEHOCUTD 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCThKU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX IIPEIMETHBIX 00JIacTel; BbIIBUTaTh HOBbIE

ujieu, NpeiaraTb OpUrMHANIbHbIE OXO0/IbI U PEIIEHUS;CTaBUTh MPOOJIEMBI U 3a1a4H,

JIOITYCKAOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pa6ora c undopmanmeii:

BJIaJIeTh HaBBIKAMU IOJIydyeHHUs] MHPOpMaLUU (U3MUECKOro COAEp)KaHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IIOMCK, AaHAIU3, CHCTEMaTU3alUIl0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIUH;

HCIOJIb30BaTh CpeAcTBa HMH(GOPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTUHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3a7lad C COOJIIOJICHHEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, IPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEpXKaHUS B pa3IMuHbIX (opmaTax ¢ ydeToM
HazHaueHUs uHOPOpMAMKM M  IEJeBOH ayIUTOpPHM, BBIOMpas ONTUMAIbHYIO (GopMy
IIPEICTABICHNS U BU3YyaIU3aliu.

KoMMyHuKaTHBHBIC YHUBEpCaJbHbIC Y4eOHbIE 1eHCTBHS:
OCYILECTBIISATH OOIIEHHE HAa YpOKaX (PM3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;



pacrio3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMAT4aTh KOH(IUKTBL;

Pa3BEPHYTO U JIOTMYHO H3JIAraTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CpE/CTB;

NOHMMATh ¥ UCIIOJIB30BATH MIPEUMYIIECTBA KOMAaH/IHON U MHIMBUAYaJIbHOMN paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUII C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

INpUHUMAaTh 1IN COBMECTHOM ACATCIIbHOCTH, OPraHU30BbBIBATL W KOOPAWHUPOBATH
JEUCTBUSL 1O €€ JIOCTM)KEHHUIO: COCTaBJIATh IUIAH JACHCTBHM, paclpeneNiarh pPOIH C Y4ETOM
MHEHUIl yYaCTHHKOB, 00CYX/1aTh PE3y/IbTaThl COBMECTHOW paboThI;

OLICHMBATh KA4ECTBO CBOETO BKJaJga M Ka)XJOr0 y4acTHHKAa KOMaHJbl B OOLIMHA pe3yibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC INPOCKTHI, OUCHHUBATH HMJACH C IMO3UIUMKW HOBU3HBI, OPUI'MHAJIBHOCTH,
NPaKTHYECKON 3HAYHMOCTH;

OCYIIECTBIISATH TIO3UTHBHOE CTPAaTETHUECKOE MOBEACHHE B PAa3IMYHBIX CUTYaluUsX,
IMPOABJIATH TBOPYCCTBO U BOO6pa)KeHI/IC, OLITH HWHUIIMATUBHBIM.

PeryasitTuBHble  yHuUBepcajbHble Yy4yeOHble  JelCTBUS
Camoopranu3aums:
CaMOCTOSITENIFHO OCYILECTBISTh IMO3HABATENIBHYIO NEATEIBHOCTh B 00JACTH (U3UKU U
aCTPOHOMUU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUs] PacueTHBIX M KAYECTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboOThl € Yy4YETOM HMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYAalIUsIM;
paciupsATh paMKd Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX HPEANOYTEHM; AenaTh
OCO3HAHHBII BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a pEIICHUE; OLICHUBAThH
nprOOPETEHHBIHN OIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPYAUIMH B 001acTH  (UBHKH,
MIOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJVIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;
BJIaJIeTh HABBIKAMHU ITO3HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEpPIIAEMBIX JIeHCTBUIA
Y MBICTUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB MOCHOBAHMIA;



UCTIOJIB30BaTh MPUEMBI peIICKCUU JIJIsl OIICHKH CUTYAIIHH, BEIOOpA BEPHOTOPEIICHHUS;
YMETh OLEHHBATh PUCKA M CBOCBPEMEHHO MPHHUMATh PELICHHUS MO MXCHIKEHUIO,
NpUHUMAaTh ~ MOTHBBI M apryMEHThl  JPYTMX T[pU aHaJIW3€  PE3yJIbTaToB
JeATebHOCTH;
IPUHUMATD ce0s1, TOHUMAst CBOU HEJTOCTATKH U JIOCTOMHCTBA;
OPUHUMATh ~ MOTHBBI M apryMeHTbl  JAPYIMX T[pU aHaJM3€  PE3yJIbTaToB
JeATeIbHOCTH;
NPU3HABATh CBOE MTPABO U MPABO JAPYIHX HA OMINOKH.
B mpornecce MOCTHXKEHUSI JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMbI MO (HU3UKE
JUIS  YpOBHS CpeAHEero oO0miero o0pa3oBaHus Yy OOYYalOIIUXCS  COBEPIICHCTBYETCS
SMOLMOHAIBHBIN HHTEIUIEKT, MPEATOJIaralonuiic(opMupoBaHHOCTb:
CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE 3MOIIMOHAILHOE COCTOSTHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0¢€;
caMOoperyJIMpOBaHus, BKITIOYAOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOC IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATBCS K HSMOIMOHAIBHBIM
W3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIlUH, BKIIOYAIOMICH CTPEMJICHHE K JOCTHIKCHUIO LIEIMH M YCIEXYy,
OINITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXHOCTEH;
SMIIATHH, BKIIOYAKOIIEH CITOCOOHOCTh MOHUMATh 3MOIIMOHAILHOE COCTOSHUE JPYTHUX,
YUYUTBIBATh €TI0 MPU OCYIIECTBICHUN OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO M COTIEPSIKUBAHHMIO;
COITMAITBHBIX HABBIKOB, BKITIOYAOIINX CIIOCOOHOCTH BHICTPANBATH OTHOIICHHS C IPYTHMHA
JOABMH, 3a00TUTHCSL, TPOSIBIIATH MHTEPEC U pa3periaTb KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATHI

K xonuy oOyuenus B 10 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MpPUMEpax posib U MecTo (U3MKu B POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOM
JIeATEIILFHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS HW3YYCHHBIX (U3NYECKUX MOJIENei: MaTepuaibHas
TOYKa, WHEPIHAJIbHAS CHUCTEMa OTCYETAa, a0COJIOTHO TBEPAOE TENIO, WUICATBHBIM Ta3, MOJEITH
CTPOCHHS Ta30B, XHJKOCTCH M TBEPABIX TEJ, TOUCYHBIA DIICKTPHUYSCKUHN 3apsl NP PEIICHUN
(bu3nuecKux 3a/1ay;



pacro3HaBaTh (U3MYECKUE SBICHUS (MPOIECChI) U OOBICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U OSJIEKTPOJAMHAMHUKHU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSMOJUHEIHOE [BI)KEHUE, CBOOOJHOE NaJeHHE Tel,
JIBUKCHHE 10 OKPYXXHOCTH, HWHEPIHs, B3auMojeicTBue Tei, auddy3us, OpOyHOBCKOE
JIBUKCHHE, CTPOCHHUE JXUAKOCTEH W TBEPIBIX TEJ, U3MEHEHHE O00BEMa TeN TpU HArpeBaHUU
(oxytaXkieHun), TeIIOBOE paBHOBECUE, HCIIApEHUE, KOHICH A, TIaBJICHUE, KPUCTAIN3allNs,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUWE JABJICHUS ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM
CoCyJie, CBA3b MEXIYy MapaMeTpaMu COCTOSHUS raza B H30Ipoleccax, JSJICKTPU3ALMS Tell,
B3aUMOJCICTBUE 3apsAJI0B;

OIMHCHIBATh MEXAHWYECKOE JIBIKCHUE, WUCIOJB3Ysl (PU3MYEeCKUe BEIHYMHBI: KOOPAHMHATA,
MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujia, UMIYJbC Tella, KHHETHYeCKas
SHEprus, MOTEHLHUAaTIbHAs AHEpPrusi, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
OMMCAaHUW TPABUJIBHO TPAKTOBATh (PU3MYECKHIM CMBICT HCHOJB3YEMBIX BEIWYUH, UX
0003HAYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYCCKYIO BEIIMIHHY
C IPYTUMH BEJIIMUYUHAMH;

OMHUCHIBAaTh HW3Y4YEHHBIC TEIUIOBbIE CBOMCTBA TEI W TEIUIOBHIC SIBICHUS, HCIOJIb3YS
¢u3nUecKne BEIUYHMHBL: JAaBJICHHWE Tra3a, TEMIEparypa, CPEIHSsS KUHETHUYeCKas DJHEPrus
Xa0THYECKOT0 JBUKEHUS MOJEKYJ, CpPEIHEKBAAPAaTUYHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsIST dHEprusi, paboTa raza, KO3PGUIUEHT MOJIE3HOTO ICHCTBUS TEIIOBOTO
JIBUTATEJISI; TIPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIONIB3YEMBIX BEJIMYWH,
UX O0O03HAUEHUS W CIUHUIBI, HAXOAUTHh (OPMYJBI, CBS3BIBAIONIUE JAHHYIO (U3HUYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUYNHAM;

OMHCHIBATh M3YUEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKUE SIBIICHUS
(mporiecchl), UCMONB3Ys (DU3MUECKUE BETUYMHBI: DIEKTPUUYECKHUM 3apsf, dJIEKTPHUECKOoe TMOoJe,
HalpsHKEHHOCTh MOJIs, NOTEHLIMAJ, PAa3HOCTh MOTEHLIMAJIOB; MpPH OMNUCAHUM TPABUIBHO
TPaKkTOBaTh (DM3UYECKUN CMBICT HCIOJIB3YEMbIX BEIIMYWH, WX OOO3HAUYCHUS] W EIUHUIIB;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMHU BEJIMYNHAMU;

aHAIIM3UPOBaTh (U3NYECKUE TPOIECCHl U SBJICHHS, MCIONB3Yysd (DU3MYECKHE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl HeroToHaA, 3aKOH coxpaHeHuUs
MEXaHWYECKOW DPHEPTUH, 3aKOH COXPAHECHHS UMITYJIbCa, TPUHIUI CYMEPIIO3UIIMHI CHUJI, TTPUHITUIT
pPaBHOIPaBUS UHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KUHETHYECKYIO TEOPHIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEJAHEN KHHETUYECKOW HSHEPTrUU TEIJIOBOTO JIBH)KEHUS
MOJIEKYJT ¢ aOCONIIOTHOM TeMIlepaTypol, MepBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUIECKOTO 3apsiaa, 3akoH KynmoHa, mpy 3TOM pa3inyaTth CJIOBECHYIO



(hOpMYyTUPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHS (TpaHUIBI, OOJACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh yCIOBUS UX O€30MacHOT0 UCIOJb30BaHUs B TOBCEIHEBHON KU3HH,

BBITIONTHATh 3KCIEPUMEHTBI IO HCCICIOBAHUIO (U3MUYECKUX SIBICHUNW W TIPOIECCOB C
UCIOJIb30BAHUEM TNPSIMBIX U  KOCBEHHBIX HM3MEpPeHMi, mpu 3SToM (HOpMyIHpPOBAThH
npobieMy/3agauy M TUIOTE3y y4eOHOro JKCHEpUMEHTa, coOupaTh YCTaHOBKY W3
MPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT M (JOPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC HU3MEPEHUS (PU3NYCCKUX BEIMYMH, MPU ITOM
BBEIOMpATh ONTHUMATBHBIA CHOCOO WM3MEPEHUS U HCIOJIb30BaTh H3BECTHBIE METOIBI OICHKHU
MOrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBHCUMOCTH MEXIy (U3HMUECKUMU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSMBIX HW3MEPEHHIl, MpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATh PpPE3yJIbTaThl
MOJIYYCHHOUW 3aBUCUMOCTH (PM3UYECKHMX BEIMYHMH B BHUJIE TAOJMIl U TpadUKOB, JIEIaTh BBHIBOJIBI
10 pe3yJibTaTaM HCCIIE0BAHNUS;

coOmrofarh mpaBuia 0Oe30macHOro Tpyda MpU MPOBEICHUU HUCCIECIOBAHHM B paMKax
y4eOHOro 9SKCIEepUMEHTa, Y4eOHO-UCCIEeIOBATEIIbCKOW W MPOEKTHOM JAeATEeIbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYAOBAHUS;

pemaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOW (U3MUYECKOM MOJENbI0, HCIOJIb3YS
(u3nyecKkre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAllM3a yCJIOBHS 3a/1a4ll BEIOUpaATh (PU3UUECKYIO
MOJIeTb, BBIIEIATh (U3MUYECKHWE BETUYMHBI U (OPMYIbI, HEOOXOIMMBIE Ui €€ peIICHHUS,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaYEHUsT (PU3NIECKON BETUUHHBI,

peraTh KauyeCTBEHHbBIE 3a/1aud: BBICTPAWBATH JIOTHUECKH HEMPOTUBOPEUYHBYIO IETIOYKY
pacCyXJIeHHI ¢ ONOPOH HA M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCTIOJIb30BaTh npu peleHnH y4eOHBIX 3amau COBpPEMEHHBIE
WH()OPMAIMOHHBIC TEXHOJIOTHH JIJIS TIOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIIPETAI[IH
MIPEICTABJICHHS Y4eOHOW U HAYYHO-TIOMYJIIPHON WH(OPMAIH, TIOJTYUSHHONW H3Pa3TUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMy0 HH(POPMAIUIO;IPUBOIUTE PUMEPHI
BKJIaJ]a POCCUMCKHUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BsICHEHUE
IIPOLIECCOB OKpYXKAaloIIero MUpa, B Pa3BUTHUE

TEXHHUKH U TEXHOJIOTHIA;

UCTOJB30BaTh TEOPETUYECKHE 3HAaHUS 1O (U3MKEe B TOBCEIHEBHOW JKHU3HU IS
obecrnieueHurs 6€30MaCHOCTH MPU OOpAIEHUH ¢ TPHOOPaMU U TEXHUIECKUMH



YCTPOWCTBAMH, JUISI COXPAaHEHUS 30POBbS U COOJIOJCHUS HOPM DKOJIOTHUECKOTO TIOBEACHUS B
OKpY>KalolleH cpele;

paboTaTh B TpyIIIE C BHIMOJIHEHHUEM Pa3IMUHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIBI, palMOHAIBHO paclpeneiiaTh OOS3aHHOCTH W IJIAHUPOBATh JCATENbHOCTh B
HCCTAHJAPTHBIX CUTYyallUAX, aACKBATHO OLICHMBATH BKJIAJ KaXIO0Ir0 M3 YUYAaCTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBACMOM MPOOIIEMBI.

K koHnmy oOyuenus B 11 kJacce mpeaMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

JIeMOHCTPHPOBATh HA MpUMeEpax poJib U MecTO (HU3MKUA B (POPMUPOBAHHM COBPEMEHHOU
HAyYHON KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJIOTHUH, B MPAKTUYECKOM
JeSITeIbHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO(MH3NICCKON KAPTHHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENeH: TOYeUHBIN
BHGKTpI/I‘-IeCKI/If/'I 3apsad, Jyd CBETa, TOYEYHBEII HMCTOYHHUK CBC€Ta, AAC€pHad MOJACJIb aroma,
HYKJIOHHAs1 MOJICJTb aTOMHOTO Si/Ipa MPH PelIeHHH GU3NICCKUX 32134,

pacrio3HaBath (pusnyeckue sBICHUS (TPOLECCh) U OOBSICHATH MX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOW (DM3UKH: BJIEKTPHUECKAs MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC ﬂeﬁCTBHﬂ TOKa, B3aHMOIICI>iCTBPIC MAariuToOB, OJICKTPOMAarHuTHasa
WHAYKIUS, JCWCTBUE MArHUTHOTO TMOJIA HAa TPOBOJHMK C TOKOM W JABIDKYIIHICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PAcIIPOCTPAHEHHE CBETA, OTPAXKCHHUE,
npejoMiieHue, wuHTepdepeHuus, audpakmus ©u MONApU3AIMS  CBETa, JUCIEpPCHs CBETa,
doroanekrpuyeckuit 3pdext (hotorddekr), cBeToBOE NaBICHUE, BOSHUKHOBEHHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PAIMOAKTUBHOCTH;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPUUECKUE, MATHUTHBIC, ONTHYECCKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEA) U 3JIEKTPOMArHUTHBIE SBJIEHUS (TPOLIECCHI),
UCTONB3ysd (U3NYECKHE BEIMYMHBL: DJCKTPUYECKUN 3apsill, CHJIa TOKa, JJIEKTPHUECKOE
HaTpsHKCHUE, JIEKTPUYECKOE COMTPOTHBIICHUE, PA3HOCTh MOTEHIIMAJIOB, DJICKTPOABIDKYIIAS CHJIA,
pa60Ta TOKA, MHAYKIHA MAar"HuTHOrO IIOJIA, CHJIa AMnepa, cujia J'[OpeHua, HHAYKTUBHOCTbH
KaTYIIKW, SHEPTHs JJIEKTPUUECKOTO M MArHUTHOTO TOJIeH, TEPHOJ W YacToTa KoJjeOaHuW B
KoJIe0aTeIbHOM KOHTYpE, 3apsij M CHJIa TOKa B MPOIECCE TAPMOHUYECKUX DIICKTPOMArHUTHBIX
KoyieOaHu, (POKYCHOE pAacCTOSHUE W ONTHUYECKas CHJa JIMH3bI, MPH OMUCAHWU TPABHIBLHO
TPAKTOBATbH (I)I/ISI/I‘-IGCKI/Iﬁ CMEBICJI HCIOJB3YEMBIX BCIWYHWH, HX o0o3HaueHusa u CAUHHNIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUUHY C APYTUMHU BETUUYUHAMU;



ONKCHIBATh M3yYEHHbIE KBAHTOBBIE SBJIEHUS M TMPOLECCHI, HCHOJB3YyS (U3HUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U
uMIynasc (OTOHA, MEepUOJ IMOoJIypachaza, dHEPrusi CBA3M AaTOMHBIX sIep, MPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICI HCHOJIB3YEMBIX BEJIHYMH, UX OOO3HAYECHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HaUCHUE (PU3NYECKOM BETUUHHBI;

aHAJTM3UPOBaATh (PU3MYECKHE MPOIECCHl W SBJICHUS, HCIONB3YS (DU3MUECKUE 3aKOHBI U
npuHOUIbL:  3akoH Owma, 3aKOHBI TOCIENOBATEIBHOTO W MNapajuIeIbHOIO  COEIUHEHHMS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akOH 3JIEKTPOMATHUTHOM  HMHAYKUWH, 3aKOH
IIPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsl CBETA, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI IPEIOMIICHHS
cBeTa, ypaBHeHHe OWHmTeWHa 18 (oTodddexTa, 3aKOH COXpPaHEHHs] DHEPrUH, 3aKOH
COXpAaHEHHUs WMIYJbCa, 3aKOH COXPAHEHMS JIIEKTPUUECKOrO 3apsA/ia, 3aKOH COXPaHEHHUS
MacCOBOI'0 4ucCla, MOCTyJNarsl bopa, 3aKOH paguMOaKkTHBHOIO paclaja, IpU 3TOM pasiinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTWYeCKOe BBIPAKCHHWE M YCIOBHSA (TPaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

ONPEIENATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IIOJS IPOBOJHHUKA C TOKOM,
cuisl AMiiepa u cuiibsl JIopenna;

CTPOUTH U ONMCHIBATh NU300pa’keHNE, CO3/1aBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHl 10 HMCCIENOBAaHHUIO (DU3WYECKHX SBICHUH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSIMBIX U  KOCBEHHBIX HM3MEpPEHHH: TMpu 3TOM  (POpMYIUPOBATH
npobieMy/3ajadyy U THUIOTE3y y4eOHOro JKCIEpPUMEHTa, coOupaTh YCTaHOBKY W3
MIPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI;

OCYILECTBIATh MNPSMblE U KOCBEHHBIE HU3MEPEHHsS (PU3MUYECKHX BEIMYUH, NPH 3TOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO M3MEpPEHHMsS U HCIOJIb30BaTh H3BECTHBIE METO/bI OLCHKH
MOrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C  HCIOJB30BAaHHEM MPSIMBIX
U3MEpEHUil: MpH ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBAaTh pPE3YyJbTaThl IMOITYYEHHOMH
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUAEC TaOIUIl U Tpa@uKOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEA0BaHNUS;

coOmofarh mnpaBuwia O€30IacHOr0 Tpyda MpU IMPOBEIECHUH HCCIEAOBAaHUW B paMKax
y4eOHOro H3KCHepUMEeHTa, Y4eOHO-HCCIEeIOBAaTENbCKOW W MPOEKTHON JEATEeIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYJOBAHUS;

pemaTb pacueTHbIE 3aJaud C SBHO 3aJaHHON (PHU3MUECKOW MOJENbI0, HUCMONb3Ys
(bu3nyecKre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7aun



BBIOMPATh (PU3HYECKYIO0 MOJIEIb, BBIACIATh (DU3UUECKUE BETUIUHBI U (POPMYIIBI, HEOOXOIUMBIC
JJIA ee peliCHusd, IMMPOBOAWUTH paC'-IéTBI U OICHUBATH PCAJIBHOCTL IIOJYYCHHOTO 3HAYCHUA
(bU3NYECKOil BETMUNHBL;
pemarh KauyeCTBEHHBIC 3aJ[aud: BBICTPAWUBATh JIOTHUYECKU HEMPOTHBOPECUMBYIO IICTIOUKY
paccyXJIeHHI C ONOPOH Ha N3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SBIICHHS,
HCIIOJIB30BaTh npu peHICHNN y‘-Ie6HBIX 3aia4 COBPEMCHHBLIC
UH(POPMALIMOHHBIE TEXHOJOTHH I TIOMCKA, CTPYKTYPHUPOBAHHUS, UHTEPIIPETALUUH
MPECTaBICHUS y4eOHOW U HAYIHO-TIOMYIIIPHON HH(DOPMAITUH, TOTYYCHHOW N3Pa3InIHBIX
UCTOYHUKOB, KPUTHYECKU aHATH3UPOBATH MOTYyYaeMyt HH(POPMAIIHIO;00bICHITH
IIPUHLUIIBL I€UCTBUSAMAILINH, npubopoB U TEXHUYECKUX
YCTPOMCTB, pa3jinuaTh YCJIOBHS UX 0€30MaCHOr0 MCIOJIb30BAHMS B TOBCEIHEBHOMN
KH3HU;
MPUBOANUTEH TPUMEPHI BKJIA/la POCCUHUCKUX W 3apyOeKHBIX yUYCHBIX-(DH3MKOB B pa3BHTHE
HayKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
HCIIOJIB30BATh TCOPETUYCCKUC 3HAHUA 10 (1)I/I3I/IK€ B HOBCGI[HCBHOﬁ KU3HU TJIA
obecriedeHus: OE30MaCHOCTH TpU OOpallleHHH ¢ MPUOOpaMH M TEXHHUUYECKUMH YCTPOWCTBaMH,
JUISL COXPAHECHHUsSI 37J0POBbsl M COOJIFOJICHUSI HOPM 3KOJOTMYECKOTO TOBEACHUS B OKPYKAIOIICH
cpene;
paboTaTh B TpyIIE C BBIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBLHO paclpeNeisaTh OOS3aHHOCTH W IJIAHUPOBaTh JCATEIBHOCTh B
HECTaHIAPTHBIX CUTYAIIMsIX, aJlCKBATHO OLICHMBATH BKJIAJ KAXKJIOTO M3 YYACTHHKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE10

KJIACC
KounyecTBO 4yacos JJIeKTPOHHbIE
HaunmeHoBaHue pa3iejioB U (mdposbIe)
Ne i/t TeMIIPOrpaMMbl Bceero Konrpoabnbie | IIpakTHyeckue 06pasoBaTeTbHBIE
padoThI padoThI
pecypchl
Paznen 1. ®USUKA U METO/bl HAYUHOI'O TIO3HAHUS
bubmuoreka [IOK
11 o 2
W3UKa U METOJIbl HAYYHOT'O ITO3HAHUS https://m.edsoo.ru/7f41bf
12
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuoreka [IOK
21 K 5
HHEMATHRa https://m.edsoo.ru/7f41bf
72
bubmmoreka LJOK
2.2 7
Huraniica https://m.edsoo.ru/7f41bf
12
bubmmoreka LJOK
2.3 3 6 1 1
AIEOHBT COXPAHCHITT B MEXAHHICE https://m.edsoo.ru/7f41bf
72
Hroro o pasneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf
12
3.2 OCHOBBI TEPMOJMHAMUKH 10 1 bubmorexa TIOK

https://m.edsoo.ru/7f41bf
72



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

3.3

ArperatHble COCTOSTHUS
BelecTsa. Pa3oBble NEPEXO0.IbI

bubmoreka [IOK

https://m.edsoo.ru/7f41bf
72



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

Hroro no pazaeny

24

Paznen 4. QJIEKTPOAUNHAMUKA

bubmmoreka [IOK
. 1
41 HIEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf
72
4 [TocTostHHBIN AeKTpUUecKuil TOK. TOKU B 12 bubmuoreka [JOK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf
72
Uroro no pazneny 22
PezepBHoe Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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

11 KJIACC

KoauyecTtBo 4acoB DJIeKTPOHHbIE
Now HaumeHoBaHue pa3iesioB u i . (dposbre)
°n/m
padoThbI padoThbI
pecypcebl
Paznea 1. DJIEKTPOAUHAMUKA
11 MaruuTtHoe noJie. DJIeKTpOMarHuTHas 1 1 3 bubmorexa [IOK
' WHYKIHS https://m.edsoo.ru/7f41c9
ic
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHnu4YecKHre | 3JIEKTPOMarHUTHBIC 9 1 bubmorexa [IOK
' KOJICOAHHs https://m.edsoo.ru/7f41c9
1c
29 MexaHn4eckue M 3JEeKTPOMArHUTHBIE 5 1 bubmuorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c9
ic
bubmmoreka IJOK
2.3 @) 10 3
A https://m.edsoo.ru/7f41c9
ic
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI CITeITUATBHOU 4 1 bu6muoreka [IOK
' TEOPUUOTHOCUTEILHOCTH https://m.edsoo.ru/7f41c9
1c
Hroro no pazaeny 4

Pasznea 4.

KBAHTOBASA ®U3UKA



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

4.1

DJIeMEHTHI KBAHTOBOU OIITUKH

bubmoreka I[HOK

https://m.edsoo.ru/7f41c9
7c



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

bubmmoreka LIOK
4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c9
ic
bu6auoreka [IOK
43 A 5
TOMHOE SI7IPO https://m.edsoo.ru/7f41c9
ic
HTtoro no pazney 15

Paznen 5. SJIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKU

5.1 DNeMEeHTBl aCTPOHOMUU M acTPO(U3UKH 7 Egggﬁgzg;{;{zﬁ £41c9
ic
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIIEE TOBTOPEHUE
6.1 O06o0mmaroriee MOBTOPEHHE 4 ﬁggi;;fzgzogzi £41c9
ic
Hroro no pazaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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




INIOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4YacoB

Bcero

KouTpoJsbHbIe
padoThbI

IIpakTHyeckue
padoTsbI

JlaTa

U3y4YeHHs

DJIeKTPOHHBIE
nudposBbie
o0pa3oBaTejibHbIE

pecypchl

dusunyeckmne ABNeHNs, HabnaeHNs, onbIThbI

bubmoreka IJOK
https://m.edsoo.ru/ff0c32e
2

Buabl MEXaHMYECKOro ABMKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e
6

PaBHOMepHOG OBWXeEHne Ter. CKOpOCTb.
YpaBHeHme AOBWXEHNA

bubnunoreka [IOK
https://m.edsoo.ru/ff0c35
08

"padnKkn NPAMONIMHENHOIO ABUKEHMS

bubmoreka [IOK

https://m.edsoo.ru/ff0c36
20

CKOPOCTb NpU HEPABHOMEPHOM [ABWKEHU

bubmmoreka LJOK

https://m.edsoo.ru/ff0c37
2e

MpsiMonuHeHoe paBHoNepeMeHHoe
[nBVKEHNE

Bbubmmoreka LJOK

https://m.edsoo.ru/ff0c39c
c

JTabopaTopHasi paboTta Ne1 «M3mepeHne

yCKOpeHusi CB0O60OHOro nageHmsa»

Bbubmmoreka LJOK

https://m.edsoo.ru/ffOc3ad
a



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

HOCTyﬂaTeJ'I bHOE ABWXXEeHWe

https://m.edsoo.ru/ffOc3be
8

JlabopaTtopHas paboTta Ne2 «/3yyeHne
IIBVKEHWS Tera MO OKPY)XHOCTUY

bubmoreka IJOK
https://m.edsoo.ru/ff0c3be
8

10

KoHTponbHas pabota Ne1 «KnuHemaTtukar

bubmmoreka [IOK

https://m.edsoo.ru/ffOc3be
8

11

MepBbin 3aKoH HbloTOHA

bubmuoreka [IOK

https://m.edsoo.ru/ffOc3d
00

12

Cvna. Btopon 3akoH HbtoToHa

bu6anoreka IHOK

https://m.edsoo.ru/ff0c3el
8

13

TpeTui 3akoH HboTOHA

bu6muoreka [IOK

https://m.edsoo.ru/ffOc3f7
6

14

anIHLI,I/IFI OoTHOCUTEenbHOCTU Manunes

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4la
6

15

"paBUTaLMOHHbIE CUMbl. 3aKOH BCEMUPHOIO

TATOTEHNA

bubmorexa IJOK
https://m.edsoo.ru/ff0c43
d6



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

bubmmoreka [IOK

16 https://m.edsoo.ru/ff0c45
02
Cunbl ynpyroctn. Bec Tena -
17 bubnuoreka
LHOKhttps://m.edsoo.ru/ff
Cunbl TpeHus 0c46 la
bu6mmoreka [JOK
18 https://m.edsoo.ru/ff0c47
3aKoH CoXpaHeHWs uMnynbsca 8c
19
PeakTviBHOE ABWXEHUE
20 bubmuorexa [IOK
PaboTa cunbl. MowHocTb. MexaHn4yeckas https://m.edsoo.ru/ff0c4b
SHeprus 4
21 bubnuoreka [JOK
JTabopaTopHasi paboTta Ne3 «3yyeHne https://m.eds00.u/ff0c4dc
3aKOHa COXpaHeHWs MeXaHUYeCcKoN aHeprumy 2
22
3akoH NpeBpaLleHUsi U CoOXpaHeHus!
MeXaHNYEeCKOW aHeprum
23 0O606L1eHMe TeMbl «3aKOHbI COXPaHeHMs
MMNyNbca U SHEPTUU»
24 KoHTponbHas pabota Ne2 «3akoHbl

COXPaHEHNA B MEXaHUKE»



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

bubmmoreka [IOK

25
OCHOBHbIE NOMOXEHWS MONEKYNAPHO- https://m.edsoo.ru/ff0c4fd
KWHETUYECKOW TEOpUU €
bubmoreka IJOK
26 https://m.edsoo.ru/ff0c51
le
Macca Monekyn, KonM4yecTBO BELECTBA -
27 BpoyHOoBCKOE ABWXEHME
28
ArperatHble COCTOSIHMS BELLecTBa
29 bu6anoreka IIOK
MaoeanbHbin raz B MKT. OcHoBHOe ypaBHeHMe https://m.edso0.ru/ff0c57
MKT Qe
bubmorexa [JOK
30 https://m.edsoo.ru/ff0c59
52
O606LLeHne TeMbl: «MgeanbHbIl ra3»
31 bubmoreka [IOK
https://m.edsoo.ru/ff0c5¢c3
0606LeHne TeMbl: «OcHoBbl MKT» 6
32 bubmmoreka [JOK
https://m.edsoo.ru/ff0c5¢c3
TemnepaTtypa v TENNOBOE paBHOBECHE 6
33 bubmoteka [IOK

IAGcontoTHasa TemnepaTypa

https://m.edsoo.ru/ffOcbef
c



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

34 bu6anoreka IIOK
https://m.edsoo.ru/ff0c62
N3mepeHve ckopocTeii Monekyn rasa 30
35 bu6anoreka IIOK
https://m.edsoo.ru/ff0c60
YpaBHEHUE COCTOSIHVS ugeansHoro rasa Oa

36 "asoBble nNpoueccsl

37 NaGopatopHas pa6ota Ne4 "OnbITHas
npoBepka 3akoHa l'en-Jlioccaka”

38 bu6anoreka IHOK
KoHTponbHasa pabota Ne3 "YpaBHeHne https://m.eds00.ru/ff0c69
COCTOSIHUA naeansHoro rasa" 38

39 bubmoreka [TOK
3aBNCUMOCTb [aBMEeHUs HacblLLEHHOro napa https://m.edsoo.ru/ff0c6as
oT TEemnepatypsl 0

40 bubmuoreka [IOK
BnaxHocTb Bo3ayxa. JlabopartopHas pa6ota https://m.eds00.ru/ff0c63
No5 «M3mepeHne BnaxxHOCTM BO3ayxa» b6

41 bubmmoreka LJOK

https://m.edsoo.ru/ff0c64
Kpuctannuyeckue 1 amopdHble Tena. d8
bubmorexa [JOK

42 https://m.edso0.ru/ffOc65f
BHyTpeHHsist aHeprus 1 paboTa B 0
TepMoanHaMmKe B

43 bubmoreka [IOK

https://m.edsoo.ru/ffOc67
KonuyecTtBo TEeNnNOoThl, yaeJlbHble BeJIN4YUHbI %
44 bubmorexa [JOK

[MepBbIi 3aKOH TEPMOANHAMUKM

https://m.edsoo.ru/ffOc68



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

45 bu6anoreka IIOK
https://m.edsoo.ru/ffOc6bc
Tennosble gsuratenm C
46 bu6anoreka IIOK
KoHTponbHas paboTa Ned "OCHOBHI https://m.edsoo.ru/ff0c6bc
TepMogMHaMUKK" C
47 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ce
CTpoeHne aToma. ONEeKTPOH 4
bubnuoteka [IOK
48 https://m.edsoo.ru/ffOc6df
OnekTpusauns Ten. 3akoH CoOXpaHeHns 2
aMeKTpMYeckoro sapsaa
49 bubmuoreka [IOK
https://m.edsoo.ru/ffOc6f0
3akoH KynoHa 0
50 bubmuorexa [IOK
https://m.edsoo.ru/ff0c70
HanpshxeHHOCTb 2NeKTPMYECcKoro nons 18
51 bubmoteka [IOK
https://m.edsoo.ru/ff0c71
CunoBble NUHUK AJIEKTPUYECKOro nong E
52 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
MpOBOOHWNKM U AUINEKTPUKK 0
53 MoTeHUMan anekTpocTaTUYecKoro nons 1
pa3HOCTb MOTEeHUManos
54

KoHpaeHcaTopbl



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

55

KoHTponbHasa pabota Ne5 "OcHoBbI
nekTpocTaTukn”

56 bubnunoreka [IOK
https://m.edsoo.ru/ffOc74f
OnekTpuyecknii Tok. Cuna Toka. 3akoH Oma 0
0N yyacTka uenu. AneKkTpuyeckue Lenmu.
57 bu6muoreka [IOK
https://m.edsoo.ru/ff0c78
. Buabl coeiMHeEHUsI NPOBOAHMKOB 38
58 bubnuoreka [IOK
https://m.edsoo.ru/ffOc7ae
IabopatopHas paboTta Ne6 0
«MNocnepoBaTenbHOE M NapannensHoe
CoeVHEHNE NPOBOAHUKOBY
59
PaboTa 1 MOLHOCTb 3MEeKTPUYECKOro Toka
60
OnekTpoasmxyLas cuna. 3akoH Oma ans
NOMNHOW Lenu
61 bubmoreka [IOK

JTabopaTopHasi paboTta Ne7 "Mameperne 3C
M BHYTPEHHEero conpoTmBiieHNA UCTOYHUKa

TOKa

https://m.edsoo.ru/ff0c84a
e



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

bubmoreka IJOK
62 1 https://m.edso0.ru/ff0c82
ba
PacueT anekTpuyeckux uenemn _
bu6mmoreka [JOK
63 1 https://m.edsoo.ru/ff0c84a
JTabopaTopHasi paboTta Ne8 «OnpepneneHue e
YAEenbHOro COnPOTMBIIEHMS MPOBOAHMKAY -
bu6anoreka IIOK
64 1 https://m.edso0.ru/ffOc86f
C
KoHTponbHas pabota Ne 6 "3akoHbl
NOCTOSIHHOIO TOKa "
65 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0c88
ONeKTpUYECKMIN TOK B NONYNPOBOAHMKAX be
bubnuoreka [IOK
66 1 https://m.edsoo.ru/ff0c8a8
a
ONeKTPUYECKUIA TOK B rasax 1 XXMOKOCTSIX B
67 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c8c5
ONEeKTPUYECKNA TOK B BaKyyMe 6
68 1 bubmoreka [IOK
https://m.edsoo.ru/ffOc8f6
PacueT anekTpuyeckux Lenemn C
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBo 4acoB JJIeKTPOHHbIE
Ne T K - Hara nudposBbie
€eMa ypokKa
H/H yp Bcero OHTpOJILHbIe paRTn‘leCRHe I/l3yquI/lﬂ 06pa3OBaTeJ][,Hb]e
padoThbI padoTbI
pecypcshl
bubnunoreka ITOK
1 1 https://m.edsoo.ru/ff0c97
78
Tb B kabuHeTe dunankn. NoBTOpeHune.
bu6muoreka [IOK
2 1 https://m.edsoo.ru/ff0c98f
e
lMoBTOpEHME. B
3 1 1 bu6muoreka [IOK
https://m.edsoo.ru/ff0c98f
BxogHON KOHTPOIb. €
bubnuoreka [IOK
4 1 1 https://m.edsoo.ru/ff0c9ac
0
MarHuTtHoe B3aMmMogencTBme TOKOB.
MarnuTtHOe none.
bubmmoreka I1IOK
5 1 https://m.edsoo.ru/ff0codf
[leficTBE MarHUTHOrO NONs Ha NPOBOAHUK C 4
Tokom. Cuna Amnepa. B
6 HabntogeHne aencTBUA MarHUTHOMO Nons Ha 1

Tok. JlabopartopHas pabora.



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

7 bu6muoreka [IOK
[leicCTBME MarHMTHOrO MOnsi Ha ABWXKYLLNACA https://m.edsoo.ru/ff0cal5
3apag. Cvna lopeHua. 0

bubnuoreka [IOK
8 https://m.edso0.ru/ff0ca60
0
ABNeHne anekTpoMarHUTHON UHOYKL MK,
MarHuUTHbIN NOTOK.

9
3akoH 3N1EKTPOMAarHUTHOM MHOYKUMW.
MpaBuno JleHua.

10 bu6auoreka [IOK
N3yueHune aBneHms anekTpomMarHMTHON https://m.edsoo.ru/ff0cab8
mHaykuuu. JlabopatopHas pabora. 2

11 bubmuorexa [IOK

https://m.edsoo.ru/ff0cad5
O0C nHAYKUMN B ABUXKYLLINMXCHA MPOBOAHMKAX. 8
12 bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf0
6
ABneHne camonHaykunn. IHOYKTMBHOCTb.
13

OnekTpomarHutHoe none. KoHTponbHas
pabora.



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

14 bubmmoreka LIOK
https://m.edsoo.ru/ffOcb8
MexaHnueckue konebanus. MapameTpsl 20
konebaTenbHOro ABWXEHMS.
15 bubnuoreka LIOK
https://m.edsoo.ru/ff0cb9c
"apmoHunyeckune konebaHus. MNpespalleHue 4
9HEPr1M NPy rapMoHMYECKUX KonebaHnsIX.

16 bu6mmoreka [JOK
OnpefeneHne ycKopeHusi CBOGOAHOMO https://m.edsoo.ru/ffOcbb
nageHusi Npy NOMOLLM MaTeMaTUYeCKOro 86
MasTHuUKa. JlabopaTopHas paboTa.

17 bu6mmoreka [JOK

https://m.edsoo.ru/ffOcbd
CB0OOAHbIE 3M1EKTPOMAarHUTHbIE KorebaHus. 34
KonebaTtenbHbI KOHTYP.

18
MpeBpalleHne aHeprumn npu
9NEKTPOMarHUTHbIX KonebaHusX.

bubnuoreka [IOK

19 https://m.edsoo.ru/ffOcc32
BbIHYXaeHHble 3NeKTpoOMarHUTHble 4
konebaHus. NepemMeHHbIN TOK.

20

Harpyska B Lienv nepeMeHHoro Toka.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

bubnuoreka [IOK

21 https://m.edsoo.ru/ff0ccas
4
3akoH Oma ang Lenv nepemMeHHOro Toka. B

29 bu6auoreka [IOK
Pe3oHaHC B aneKkTpuyeckux Lensax https://m.edsoo.ru/ffOcccO
nepemMeHHOro Toka. C

23 bubmoreka [JOK
MexaHuuyeckne 1 anekTpoMarHUTHble https://m.edsoo.ru/ffOccfe
konebaHwusi. KoHTponbHas paboTa. 0

24
MponseoacTBO, Nepenaya u NCMONb30BaHUE
9MNEKTPO3HEPrUN.

o5 bu6muoreka [IOK
BonHoBble siBneHns. PacnpoctpaHeHune https://m.edsoo.ru/ffOcc6f
MeXaHWYECKNX BOJTH. 8

bubmumoreka [IOK
26 https://m.edsoo.ru/ff0cd3
50
CBoKnCTBa MEXaHNYECKMNX BOJIH.
27 bubnuoreka [IOK
https://m.edsoo.ru/ff0cd4e
3BYKOBbIE BOSHbI. Pusnyeckune 0
XapaKTEePUCTUKM 3BYKa. B
bubmmoteka IIOK

28 https://m.edsoo.ru/ffO0cd7f
OnekTpomarHuTHasa BonHa. CBoncTea 6
9MNEeKTPOMAarHUTHbIX BOJH. B

29 bubmmoreka LIOK

OHeprus 3NeKTPOMarHUTHON BOJHBI.



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

30 bubmorexa LIOK
MexaHuyeckne 1 aneKTpoMarHUTHbIE BOSHbI. https://m.edsoo.ru/ff0cdd
KoHTponbHas paboTa. le

31
Pa3BuTre B3rnsigoB Ha npupoay ceeTa.
3aKOHbI FrEOMETPUYECKON OMTUKN.

32
MpuHumn MNovireHca. 3akoH oTpaXkeHus cBeTa.
3aKkoH NpenomIieHust ceeTa.

33 bu6muoreka [IOK
N3amepeHre nokasaTtens npenoMneHus https://m.edsoo.ru/ffOced2
ctekna. JlabopaTopHas paboTa. 2

324 bu6muoreka [IOK
ITMH3bI. dopmyna ToOHKOW NUH3bl. OnTu4eckas https://m.edsoo.ru/ffocf02
cuna. €

35
MocTpoeHue n3obpaxeHnit ¢ MOMOLLbIO
TOHKOW NWNH3bI.

bubnmumoreka [IOK

36 OnpeneneHne goKyCHOro PacCTOSHNS 1 https://m.edsoo.ru/ffOcf86
ONTUYECKOWN CUMbl COBUPaIOLLEN FTUH3bI. 2
JTabopaTtopHas paboTa. B

37 bubmunorexa LIOK

OnTtnyeckme npmbopsl. MNas.

https://m.edsoo.ru/ffOcfad
2



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

38 bubmoreka [JOK
3aKOHbI FeOMETPUYECKON ONTUKM. https:/m.edsoo.ru/ff0cfc6
KoHTponbHas pabora. 8

39 CBeT KaK 3MeKTpOMarHuTHas BonHa. Bubmorexa [TOK
CkopOoCTb CBeTA.

40 bubmmoreka LIOK
CgoiicTBa cBeTa. [lucnepcus 1 NornoLleHne https://m.edsoo.ru/ffOcfel
cBeTa. 6

41 bubnuoreka [IOK

https://m.edsoo.ru/ffOcffc
4
WNHTepdepeHumns ceeTa. B

42 bu6auoreka [IOK
Nucbpakums ceeTa. AudpaKkLMoHHas https://m.edsoo.ru/ff0d01
pelueTka. 5e

43 bubmmoreka [JOK
VI3MepeHvie ANHBI CBETOBOW BOMHbI. https://m.edsoo.ru/ff0d04
ITabopaTtopHas paboTa. a6

44
N3nydyeHune n cnekTpbl. CnekTpanbHbIN
aHanms.

45 bu6muorexa [IOK
MocTynaThl cneumanbHoi Teopum https://m.edsoo.ru/ff0d03
OTHOCUTENBHOCTW. 02

46 bu6muoreka [IOK

MpocTtpaHcTBo 1 Bpema B CTO.

https://m.edsoo.ru/ff0d09
la



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

Bbubmmoreka LIOK

47
https://m.edsoo.ru/ffOdOaf
3aKkoH B3aMMOCBSA3M MacChl U 3HEPTUN. a
KeaHTOBas Teopus. MvnoTesa lNnaHka.
48 doToaPdeKT. bubnuoreka [IOK
https://m.edsoo.ru/ff0dOaf
a
49 bubauoreka
Viccnenosanie doToaddekTa LIOKhttps://m.edsoo.ru/ff
A.I.CToneToBbIM. 3akoHbl (OTOaddeEKTa. 0dOca 8
50 bubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd
2
YpaBHeHve SiHWwTenHa ang gpotoaddekTa.
51
MpnmeHeHne doToadpekTa.
bubmumoreka [IOK
52 https://m.edsoo.ru/ff0d11
62
DOTOH M ero CBOUCTBA.
53 bubnunoreka IJOK

CBeToBble KBaHTbl. KOHTponbHas paboTa.

https://m.edsoo.ru/ff0d13
56



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca
https://m.edsoo.ru/ff0d0ca
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK

o4 https://m.edsoo.ru/ff0d0e
38
CtpoeHune atoma. OnbiTbl Pe3epdopaa.
55
KBaHTOBbIE NocTynaTtel bopa. Mogenb atoma
Bogopoaa no bopy.
56
CTpoeHMe aTOMHOro siapa. AgepHble CUrbl.
57
OHeprusi cBA3M aToMHbIX gaep. JedekT macc.
58
A aepHble peakunn. QHepreTUHECKNn BbIXos,
SepHbIX peakuuin.
59
[eneHve saep ypaHa. faepHbl peakTop.
60 PagnoaktnBHocTb. PagnoakTuBHble

npeepaLleHus. MeToabl perucTpaumm p/a

N3NyyYeHni.



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

61 1
3akoH pagMoakTMBHOIO pacnaga.
62 1
du3mka atoma 1 aToMHOro sigpa.
KoHTponbHas pabora.
63 1
AcTpoHoMmus. UcTopus passuTus. CTpykTypa
1 macliTabbl BceneHHoN.
64 ConHeYHas cuctema. 3akoHbl ABMKEHUS 1
nnaHeT.
3Be3abl. CTpoeHue 1 3Bonouus 3se3g.
ConHue.
65 1
66 Hawa MNanaktuka. MNanaktmkn. CTpoeHne un 1
aBontoumnsa BeceneHHon.
>KunsHb Bo BecenenHon. OcBoeHune
67 Kocmoca. 1
CoBpeMeHHas Hay4yHas KapTuHa Mupa.
68 1 bubmmoreka IIOK
https://m.edsoo.ru/ff0d17
84
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* dusuka, 10 kirace/ KacesinoB B.A., O011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«APODA»; AxiimonepHoe o61ecTBo «M31aTeapcTBo
«IIpocseuieHue»

* ®dusuka, 11 kiracc/ KacessoB B.A., O011ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AkumonepHoe o01iecTBo «M3marenscTBo

«IpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

[Tporpamma kypca usuku st 10—11 kiaccos. ba3oBerit ypoBers (aBTop B.A. KacksiHOB)

YMK «®Pwuzuka. 10 xnacc. ba3oBblii ypoBeHb)

1. ®usuka. 10 knacc. Ba3oBbIi ypoBeHb. YUeOHHK C 2JIEKTPOHHBIM

npuiioxxkenueM (aBtop B. A. KacbsHoB).

2. ®usuka. 10 knacc. bazoBelil ypoenb. MeToaudeckoe nocobue (asrop B.A.

KacbsHoB).

3. ®usuka. 10—11 knaccel. ba3osslii yposens. TeTpaas ai1s 1a60paTOpHBIXPabOT

(aBTopsl B. A. KacesHos, B. A. KopoBun).

4. ®usnxa. 10—11 knaccel. basoBslii yposenb. KommekT TeTpaeit s



KOHTPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. J{ugakTuyeckue KapTouKku-3a1anus (aBTopsl M. A.Y1Iakos,

K. M. VmaxkoB).

YMK «®Pusuka. 11 kiacc. bazoBslil ypoBeHb»

1. ®usuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHHK C JIEKTPOHHBIM

npuiiokenueM (aBtop B. A. KacbgHoB).

2. ®usuka. 11 knacc. baszoBblil ypoenb. MeToaudeckoe nocobue (asrop B.A.

KacbsHOB).

3. ®usuka. 10—11 xnaccel. bazosblit yposens. TeTpas 115 1a60paTOPHBIXPAGOT

(aBTopsl B. A. KacesroB, B. A. KopoBun).

4. dusuka. 10—11 knaccel. ba3oBsrii ypoBeHb. KoMIekT terpaneit s

KOHTpPOJIbHBIX paboT (aBTopbl B. A. Kacesnos, 1. B. Urpsios).

5. ®usuka. 11 knace. J{ugakTuueckue KapTouKu-3a1anus (aBTopsl M. A.Y1Iakos,

K. M. Ymakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETUUMHTEPHET
1 http://nsportal.ru - corpranbHas ceTb pabOTHUKOB 00pa3oBaHMsL.2

http://markx.narod.ru/pic/ - ¢usuka B mkose.

3 http://festival.1september.ru/articles/ - pectusans nemarornueckux uaei

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit a1 yuuresei QU3NMKK U MX yIEHUKOB.S

http://www.physics.ru/ - matepuaisl 1o Gpu3MKe.
6 www . ege .edu.ru - uagopmanronsslii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexus 1{OPos


http://www.fizika.ru/
http://www.physics.ru/

