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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

® [UJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojiepaHue yueOHOTo npenmera «Pu3nkay mo rojgaM o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeunMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX HPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e ¢dopMupOBaHHE HHTEpEcCa W CTPEMJICHHS OOYYaIOIIUXCS K HAydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

® Dpa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

e (GOopMHPOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa HW3YyYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (¢GopMHpOBaHHE YMEHUH OOBSCHATH SIBICHHUS C HCIOJb30BaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JT0KA3aTEIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O poyid (DU3UKHU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e mpuOOpeTeHHWE  CHUCTeMBbl  3HaHMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AJIEMEHTHI acTPO(DU3HKHY;

e (GopMHUpPOBaHHE YMEHHUH TNPUMEHATh TEOPETUYECKHE 3HAHUA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U IS TPUHATHUS
MPAKTHYECKHUX PEIICHHUI B MOBCEAHEBHON KU3HMU;

® OCBOGHHE CIOCOOOB pEHICHHS pa3jINYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e mOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

® CO3/IaHHE YCIIOBHH AJS Pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UIUQPOBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienre, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuina. [lpunnun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kadyeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cuiel. VYcmoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnwle pabomaoi



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C MU3MEHEHUEM MEXAaHMYECKOM JHEPTHUM CHUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOILECCOB: M30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmneIThl 10 MU PY3UH )KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEINIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJI JEWCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3aius. Y AelbHas TerioTa miaBienus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tesl. OJEKTpUYeCKWil 3apsan. JlBa BHIOA 3IEKTPUYECKUX
3apsnoB. [IpOBOMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsa0oB. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKHI 3apsil.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnojis. ITpuHiun
CYNEPHO3ULANA DNEKTPUUYECKUX Moyei. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AMDJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JvanexkTprdyeckast MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axoH Oma 11 OTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. KopoTkoe 3ambikaHue.



OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBeHHas " MpUMECHast MIPOBOJANUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B raszax. CamMOCTOSATENBHBIM M HECAMOCTOSATEJIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN 1101, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHre cUiTbl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMKYIIEH Ccuibl. KOpOoTKoe 3aMbIKaHHUE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMMOCTb TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumnoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:



CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOUM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia JlopeHnua, €€ MOlyJib M HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBiieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLIas CHJla WHIAYKLIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.



[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAs CHJIA
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeCTBUS IOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonunueckue kosiebanus. Ilepuon, yactora, amruMTyaa u (aza KoJieOaHMIA.
[IpyVHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaJbHOM KOJICOATeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
koJiebanus. Pezonanc. BeIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.



[lepemennpiii  TOK. CHHYCOHMJANbHBIM IMEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpod3Hepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onaHc mnpu 1OCIENOBATEIIBHOM COCAUMHEHUU PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHUsT W JUIMHA BOJIHBL. llomepeuHble M MPOMOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoil BosiHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MOoygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.



TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCcTOTOM KOJeOaHUH.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaX€HHUe,
pesioMJICHUE, MOJspu3aus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacpoOCTpaHEHUE CBETa B
OJHOpPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKCHMUSI.

Hucnepcust cBera. CiioXHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.



Llemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKECHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckre mpuOOpBHI.

[TonHOe BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[TonydyeHue cekTpa ¢ IOMOIIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIETKH.

HaOmnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol

N3Mepenue rnokaszaress NpeIoMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHUIIbI. DHEPTHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJibC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu



®otorh(HeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrtynmater bopa. U3nydyenue u mormonieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue imHeHyaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Hab6nrogenue TMHEeHYaToro CnexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHME CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
paanoakTUBHOTO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BiusitHue paainoakTHBHOCTH Ha KUBbIE OpPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI SIAECPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nyueckoit KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.



Llemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otansl pa3BUTHUS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s CEeBEPHOIro MOJIYIIAPUS U IPKUE 3BE3bI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm w acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTHHE MUPA, pOJib (U3HUUYECKON TEOPUU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.



MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocymecTBisieTcs C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHMS: SIBICHHE, HAy4YHBbIH (pakT, rumores3a, (Quandeckas BeJIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUUYECKHUE
GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOECKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KosieOaTeabHbIE
JBH>KCHUSI B )KMBOM MPHUPOJIE, ONITHYECKUE SBIEHUS B )KUBOW MPUPOJE, NCUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX Py,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonocusi: JMHUAWA BJEKTPOINEpeNay, TeHepaTop IEPEeMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
coJiHeYHas barapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTH MOCTHIKCHHUE CIICTYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOLIECCE PEealu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEILHON JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEpPECAxX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasA I3CTETUKY HAYYHOI'O TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATbHON JeATeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH DSKOJOIMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATCIBHOCTH, 33JaBaTh MApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W TNPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C yU4E€TOM aHalM3a WMEIOIIMXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaBHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOSKTHOU ACSTEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO M MPUMEHEHHIO B pA3IUYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEeATEeIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTh OPUTHHAIbHbIC IOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1a9 ¢ CcoOMIOJIcHHeM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH OC30MaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHayeHMsI HTHPOPMAIIUHU U LEIEBON ayAUTOPHUHU, BHIOMPAst ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOHU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO YYAaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MMPAKTUYECKON pabOThI C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

pacuIMpsATh paMK{ Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTECIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM KaK  OCO3HAHHS
COBEPIACMBIX JICUCTBHM M MBICIUTCIBHBIX TIPOIECCOB, HUX PE3yJbTaTOB U
OCHOBAHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NEeATETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢GuU3MKEe IS YPOBHS CpEIHEro oOImero ooOpa3oBaHHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJUICKT, MIPEI0Iar afoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHUE K JIOCTIKCHHIO TN H
yCcrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JACHCTBOBATH MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIICCTBICHHH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



NPEJIMETHBIE PE3YJIbTATBI

K konmy obOyuenuss B 10 kJiacce NpeaMeTHBIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3apsl IPU peleHuH (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLUS,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHNHN ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MIPU €r0 HArPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3apsIIO0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHUE, HCIIONB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKWCAaHWW IPABWJIBHO TPAaKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTIONIB3Ysl (DU3MYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsl YHEPIUsl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(bU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUYUHAM;

ONUCHIBATh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICT HCIIOJIb3yEMBbIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BCeMUPHOTO TsroteHus, I, II u 111 3akonbl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHMYECKOM OSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
GbOopMyIIUPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKCHUE U YCIIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB € HKCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BHIBOBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC MU3MEPEHUSI (PUBHUECKUX BEITUYUH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
MCMOJIb30BAaHUEM MPSIMBIX W3MEPEHHH, NMPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEILCKOM U MPOSKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYKICHUW C ONMOPOM HA M3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
busnueckue sBJICHUS;



UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTAaBJICHUS yueOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOTyYaeMyto HH(popmaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTaTh B Tpynmne C BBIIOJTHEHUEM pa3IMYHBIX COIMAIBLHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE Pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEJIOCTHOCTh M E€OUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHS, JI€MCTBUE MArHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHnus, audpakuus W TOJSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dboToanekTpudeckuii 3gdexT (poTod3ddheKT), CBETOBOS AaBieHNUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

SJICKTPOMArduTHBIC SABJICHHA (npoueccm), HCIIOJIb3YyA (l)mnqecm/le BCIIMYUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSXKCHHUEC, JSJICKTPUUYCCKOC



COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
WHAYKIUS MarHATHOTO Mojs, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTH
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KoieOaHuil B KoJeOATEeIbHOM KOHTYpEe, 3apsl U cujla ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSIHUE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMHCAHMM MPABWIBHO TPAaKTOBATh (HU3MUECKUN
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYUMHY C JIPYTHMMHU
BEJIMYNHAMU;

ONKCHIBaTh H3YYCHHbIC KBAaHTOBBIC SIBICHHUS U IPOLECCHI, HCIOJIB3YS
(du3nYecKue BEIMYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, EPUOJ TOJypaciajia, SHEPIHsl CBI3U
aTOMHBIX SJ€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYIO0 BEJIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANM3UPOBaTh (PU3HYECKHE TMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3HUYECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH COXPAaHEHHsI HMMITYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAaHEHMs] MACCOBOI'O 4YMCIIa, MOCcTysathl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUHA MarHUTHOTO IOJISl POBOJAHMKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh U OIHCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUMH: NPH 3TOM
dbopmynupoBath MpobiieMy/3aady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE TaONUI] U
rpauKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh MnpaBuja 0€30MacHOrO TpyJa MPH IMPOBEICHUM HCCIECJOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JIaOOpaTOPHOTO
000py10BaHUS;

pemarh pacu€THblE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIo,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOAUMbIE I €€ PEIICHHs], TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyecKkue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH()OPMAIHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEU CpelIe;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PalMOHAIBHO PpaCHpeleisTh O0O0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungposbie)
Ne /i Koutposbubie IIpakTuyeckue
TeM MPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pazngean 1. DUBUKA U METO/AbI HAYYHOI'O TIO3HAHUSA
11 @du3uKa U METOIbI HAYYHOI'O 1 0 0 bubmuotexa [JOK
' HO3HAHMS https://m.edso0.ru/7f41bf72
Wroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K 1 1
vHeMatia 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka IJOK
2.2 9 0 1
Auramuica https://m.edso0.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 7 1 1 bubmoreka [JOK
' MEXaHHUKE https://m.edso0.ru/7f41bf72
Wroro no pazneny 26
Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMUNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubmoreka [JOK
' KHHETHYIECKOM TEOPUH https://m.edsoo.ru/7f41bf72
3.2 ArperaTHbl€ COCTOSIHUS 3 0 0 bubmoreka [JOK



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

BCIICCTBA. ®da3oBbIe

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

epPexoabl
bubmoreka [JOK
: 1
33 OCHOBEI TEpMOHHAMITK 0 https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Paznen 4. JIEKTPOIUHAMUKA
bu6moreka IJOK
4.1 7
MeKTpoCTaTIIa https://m.edsoo.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpemax
Htoro no pazneny 17
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10O 68

[TPOI'PAMME



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

11 KJIACC

KoJsmuyecTrBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue pa3aejioB u (uu¢posbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM NMPOrpPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
MaruuTHoe IoJIe. bubmoreka [IOK
1.1 13 1 0
DIeKTpOMarHUTHAS WHTYKITUS https://m.edsoo.ru/7f41c97¢c
Htoro mo pazaeny 13
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHuuyecKkue u 10 0 1 butmoreka [JOK
' AJIGKTPOMArHUTHBIC KOJICOaAHUS https://m.edsoo.ru/7f41c97c
59 MexaHu4deckue 1 6 1 0 bubmoreka [IOK
' AJICKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bubmoTreka [IOK
2.3 O 13 1 2
Hia https://m.edsoo.ru/7f41c97c
Wroro no pazneny 29

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

OCHOBBI ClielIMaIbHONW TEOPUU
OTHOCHUTEIBHOCTHU

Hroro no pazneny

2

0

0

bubmoreka IIOK
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

Pasznen 4. KBAHTOBAS ®U3UKA

bu6mmoreka IJOK
4.1 7
DJ1eMEHTBHI KBAHTOBOU OIITUKH 5 0 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka IJOK
4.2 2 0
Crpoenue aToma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka IJOK
43 A 9 1
TOMHOE S7IpO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 16

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUU U 4 0 bubmoreka [JOK
' acTpou3uKu https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4

Pasznen 6. OBOBINAIOHIEE IIOBTOPEHUME

6.1 OO6o0maroniee MOBTOPEHUE 2 0
Hroro no pazneny 2
Pe3epBHOE Bpems 2

OBUIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 08 4

bubmoTreka [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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoimuecTBo
13“121 Tema ypoka 1acos Jdara nzyyenus Jara no ¢pakrty
Bcero

1 i{l;;f;{:};l::gianz :pnpone. Hay4Hbie MeTOIbI TO3HAHUS 1 04.09.2024
2 Mexanunueckoe asuxenue. Tpaekropus. [1yts. [lepememnenue. 1 06.09.2024
3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. Y PaBHEHUE IBUKCHUS 1 11.09.2024
4 Pemenue 3a1ay Ha ypaBHEHHE JIBHXKCHHUS. 1 13.09.2024
5 PaBHOyCcKOpEeHHOE IPSIMOIMHEHHOE IBH)KEHUE 1 18.09.2024
6 Omnpenenenre KHHEMaTHYECKUX XapaKTEPUCTHK C MOMOIIBIO Tpaduka 1 20.09.2024
7 Pemenue 3agau Ha onpeieeHne KHHEMAaTUYECKUX XapPAKTEPUCTHK 1 25.09.2024
8 f;;:}(;l;ﬂe C TMOCTOSTHHBIM YCKOPEHHEM. Y CKOpEHHE CBOOOHOTO 1 97.09.2024
9 i&f;ie:::ﬁ)?ogﬁom "N3yuenue qBUKEHUS Teaa, OPOIIEHHOTO 1 02.10.2024
10 PaBHOMEpHOE ABMKEHUE TOUKH 10 OKPY>KHOCTH 1 04.10.2024
11 Kunemartnka abCoMIOTHO TBEPAOTO Tela 1 09.10.2024
12 EE:)IEEZ oTHOocuTenbHOCTH ["anunes. Macca tena. [IepBsiil 3ak0H 1 11.10.2024
13 f;;::j{ozii(;; Ij;};TOHa JUIS MaTepUAIbHOM TOUKM. [IpuHIIMDI 1 16.10.2024
14 Tperuii 3akoH HproTOHA 111 MaTepUATIbHBIX TOYEK 1 18.10.2024
15 Pemenue 3anay Ha 3akonsl HetoToHA 1 23.10.2024




16 Cuunel B ipupojie. Cuiia TsKecTd. 3aKOH BCEMHPHOTO TATOTEHUSI. 1 25.10.2024
17 Bec tena. HeBecomocTh 1 06.11.2024
18 Cuna ynpyroctu. 3akoH ['yka. 1 08.11.2024
19 Cuna tpenus. KoaddumueHnt tpenus. 1 13.11.2024
20 Ha6opaTopH?${ pabora "M3mepenue ko3 duiineHTa TpeHus 1 15.11.2024
CKOJIBYKCHUS
91 Hmnynbe MaTepuaibHOW TOYKHU. 3aKOH COXPAaHCHHUST UMITYJIbCA. 1 20.11.2024
PeakTuBHOE JABIIKEHHE.
22 Mexannueckas paboTa U MOIIIHOCTH CHJIBI. 1 22.11.2024
23 Oueprus. Kunernueckas sHeprusi. 1 27.11.2024
24 [ToreHruansHast SHEPTHSL. 1 29.11.2024
25 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTUU 1 04.12.2024
26 Jlaboparopnas pabota «/3ydueHne 3akoHa COXPAaHEHUS MEXaHUUECKOM 1 06.12.2024
SHEPTUN
97 KontpomnsHas padora no reme «Knnemaruka. J[nHamuka. 3aKOHBI 1 11.12.2024
COXPAHCHHUS B MEXaHHKE)
28 Ocnosuble nonoxenuss MKT. bpoyHnoBckoe neukenue. Juddysus 1 13.12.2024
29 Macca monekyn. Konnyectso Bemecrsa. IloctossHHas ABoragpo 1 18.12.2024
30 OcHoBroe ypaBHeHHe MKT 1 20.12.2024
31 TemnepaTypa U TEIII0BOE paBHOBECUE 1 25.12.2024
39 ypaBHfHI/Ie COCTOSIHUS MJICTHHOTO Ta3a- ypaBHeHHe MeHieneena- 1 27 12,2024
Kitaneiipona
33 ["a30BbIe 3aKOHBI 1 10.01.2025
34 Pemrenue 3anau ¢ npuMeHEHUEM T'a30BbIX 3aKOHOB 1 15.01.2025
35 N3omporieccrl B naeaqTbHOM Ta3e U UX rpaduyecKoe MpeICTaBICHUE 1 17.01.2025




Jlaboparopnas paboTa «IKcriepuMeHTalIbHAS TPOBEPKa 3aKOHA

36 . 1 22.01.2025
Knaneiipona-Knaysuyca»

37 Hacepimennsiii nap. JlaBjieHne HacbIIEHHOTO Iapa. 1 24.01.2025

38 AOCOJIFOTHAs! 1 OTHOCUTENIbHAS BJIAXXKHOCTh BO3/TyXa. 1 29.01.2025
Tré .K A

39 BePnoe teno. Kpucrammaeckue u amopdHbIe Tena. AHU30TPOIHS 1 31.01.2025
CBOMCTB KpucTauioB. JKuakue kpuctayibl. COBpeMEHHBIC MaTEPHAIIBI

40 Buytpennss sueprusi. Pabota B TepMouHamMuke 1 05.02.2025

41 da30BbIe IEPEX0/Ibl. Y paBHEHHE TEIUIOBOTO OajaHca 1 07.02.2025

42 [lepBblii 3aKOH TEPMOAMHAMUKH. 1 12.02.2025
I1 .

43 pI/IMeHeHI/If MIEPBOTO 3aKOHA TEPMOJMHAMUKHU K U30TPOIIECCaM 1 14.02.2025
AnuabatHBIi mporiecce

44 Bropoii 3ak0H TepMOIMHAMHUKH 1 19.02.2025

45 [Mpunnun nevicteus u KI1Jl TermmoBeix nBurareneit 1 21.02.2025

46 [uxn Kapno u ero KII1/{ 1 26.02.2025

47 DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTETHKU 1 28.02.2025
0606 i M .0

48 obmrarormuii ypok «Monekynsipaas pusuka. OCHOBBI 1 05.03.2025
TEPMOJTUHAMUKI
K 0 M .0

49 OHTpoOIIbHAs paboTa o TeMe «MomnekymsapHas pusuka. OCHOBBI 1 07.03.2025
TEPMOTUHAMUKI

50 DNeKTpUUSCKUN 3apsi. 3aKOH COXpaHSHHS 3apsiia. 1 12.03.2025

51 3akoH Kynona. Eqununa snektpudeckoro 3apsaa 1 14.03.2025
H & T

59 anpsoKEHHOCTH 3ne1<vaquc1<oro HOJ'ISI" PUHITUIT CYTICPITO3UTIAN 1 10.03.2025
ANEKTPUYECKUX Mosiel. JINHUM HanpsHKEHHOCTH
Pa6ora cun anextpocrarnueckoro nois. [lorennuan. Paznocts

53 1 21.03.2025
MTOTCHIINAJIOB

54 CBs3b MEXly HAPSHKEHHOCTBIO U Pa3HOCTBIO MOTEHIIMAJIOB 1 02.04.2025




55 OnexTpoémkocTh. Konmencarop 1 04.04.2025

56 DHeprus 3apsHKeHHOro KoHieHcaTopa. [I[puMenenne KoH1IeHCaToOpoB 1 09.04.2025
OnekTpuyeckuit Tok. Cuna Toka. Hanpspkenue. ConpoTuBieHue.

57 1 11.04.2025
3akon OMa Jy1s ydyacTKa 1enu
[TocnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEAUHEHNE

58 JIeI0BaTEIbHOE, MAPAJUICITbH MEIIaHH TTMTHCHH 1 16.04.2025
MIPOBOTHHUKOB.

59 PaGota u MoiHOCTh A5eKTpudeckoro Toka. 3akoH Jxoyns-JIenna 1 18.04.2025

60 3akoH OMa U1l MOJTHOM Len . 1 23.04.2025
One eckasi IpoBoAUMOCTh. CBe oBoauMocTh. CoOCTBEHHA

61 JIEKTPUYECKast MPOBOAUMOCTE. CBEpXIIPOBOIUMOCTD TBEHHAs U 1 25 04.2025
MIPUMECHAS POBOIUMOCTb.
DNEeKTPUUECKUN TOK B paCTBOpPAX U paciliaBax 3JIeKTPOIHUTOB.

62 P PACTBOPEX TP P 1 30.04.2025
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3
DneKkTpuyecKuil TOK B razax. CaMoCTOSATEIbHBIN U

63 . 1 02.05.2025
HECaMOCTOSTEeNbHBIN pa3psa. Monuus. [1nazma
One ecKue 60 CTpoIicTBa a €cKoe

64 JIEKTPUYECKHUE TPUOOPHI H YCTPOMCTBA U UX MPAKTUIECK 1 07.05.2025
npuMeHeHne. [IpaBuiia TeXHUKH O€30IMaCHOCTH

65 O6006maromuit ypok «IeKTpOIUuHAMUKA» 1 14.05.2025
KonTponbnas padota no teme «nekrpocraTuka. [locto i

66 HTPOJIbH 5115) Ta 0 TEM JICKTPOCTATHK TOSTHHBIN 1 16.05.2025
ANEeKTpUYecKuil TOK. TOKH B pa3TUYHBIX Cpelax»

67 PesepBHblit ypok. KonTponbHas pabota no teme "DnekTpoauHaMuka" 1 21.05.2025

68 PezepHblit ypok. O606maromnuii ypok rno remam 10 knacca 1 23.05.2025

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoumnuectBo
Ne 4acoB
o/ Tema ypoka Jara nzydyenus Hara nmo dpaxkrty
Bcero
1 [ToBTOpEHME 3aKOHOB 3IEKTPOCTATUKHI 1 04.09.2024
2 [ToBTOpEHME 3aKOHOB AJICKTPUICCKOTO TOKA 1 06.09.2024
3 MarunutHoe nosne. MHAyKIus MarHuTHOTO TOJIst 1 11.09.2024
4 Cuna Amnepa. 1 13.09.2024
5 Cuuna Jlopenna. 1 18.09.2024
6 Pabota cunbl Jlopennia 1 20.09.2024
7 Pemrenue 3amau Ha onpenenenue cuiibl Ammepa u Jloperia 1 25.09.2024
8 OneKTpOMaruuTHas MHAYKLIKA. MarHUTHBIN IOTOK 1 27.09.2024
9 [TpaBuio Jlenna. 3aKoH 2JIEKTPOMArHUTHOW WHIYKITHUH 1 02.10.2024
10 SIBnenne camonHIyKIUU. THIYKTUBHOCTb. DHEPrUus MarHUTHOTO TOJIS. 1 04.10.2024
TexHUYeCKUEe YCTPONCTBA M X TIPUMEHEHUE: TIOCTOSTHHBIE MATHUTBI,
11 AJEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX 1 09.10.2024
YacTHUIl, THAYKINOHHAS M1€Yb
12 O6o0maromuii ypok «MarauTHoe 1mosje. DIeKTPOMarHuTHas 1 11.10.2024
WHTYKITHS
KonTponbHas pabota mo Teme «MarHuTHOE 1oJie. DIeKTpOMarHuTHast
13 1 16.10.2024
WHTYKITHS
14 CBobOoaubie konebanus. 'apMoHndeckue KoneOaHus. 18.10.2024
15 3aryxarollye U BbIHYX/IeHHbIe KojieOanus. Pe3zoHanc 23.10.2024
JlabopaTtopHas pabota «OmnpeneneHrne yCKOPEHHUsI CBOOOTHOTO TafeHUs
16 1 25.10.2024

IIpr TOMOIIIHU MAATHUKA»




CBOOOIHBIC ANEKTPOMArHUTHBIC KOJIeOaHUs B UACATHHOM

17 1 06.11.2024
KoJIe0aTeIbHOM KOHTYpE.

18 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B U1€ATTbHOM 1 08.11.2024
K0J1e0aTeNbHOM KOHTYpE

19 ITepeMeHHBIH AJIEKTPHUUESCKUI TOK. 13.11.2024

20 Pe3oHaHC B 251eKTpUYECKOH 1enH 15.11.2024

21 TpaHC(l)OpMaT(jp. [IpousBocTBO, IEpeaya u NoTpedIIeHUE 1 20.11.2024
AJIEKTPUUYECKON DHEPTUU

22 I'enepaTopa nmepemenHoro Toka. TpanchopmaTop. 1 22.11.2024

23 DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE 3neKTfjoaHeerH. Kynberypa 1 27 11.2024
MCTIOJIB30BAHUS SJICKTPOIHEPTHH B TOBCETHEBHOM KU3HU

24 BonHoBbIe siBieHMA. XapaKTEPUCTUKNA BOJTHBI 29.11.2024

25 3BYKOBBIE BOJIHBI 04.12.2024

26 WuTepdepeniyst, mudpakiius 1 noaspusanns MEXaHMUECKUX BOJIH. 06.12.2024

97 DJeKTpOMarHUTHBIC BOJHBI, HX CBOMCTBA M cKopocTh. Lllkana 1 11.12.2004
AIEKTPOMArHUTHBIX BOJTH

08 [TpuHIMIIBI pagUOCBsI3U U TeJIeBUACHUS. Pa3BuTHE CPEICTB CBA3H. 1 13.12.2024
Pannonokanus

29 KonrtponbHas padora «KonebaHus u BOJHB 18.12.2024

30 Ckopoctb ceta. [Ipuntmmn [foiireHca. 3akoH OTpakeHUs CBETa. 20.12.2024

31 [Ipenomnenue cera. [lonHoe oTpaxkenue. [IpenenpHblid yroi noJaHoro 1 95.12.2024
BHYTPEHHETO OTPaKCHUS

32 [TocTpoenue n300paxxeHui B MJIOCKOM 3epKajie 1 27.12.2024

33 Jlaboparopnas pabota «OnpeneneHne mokazaress MPETOMICHHUS » 1 10.01.2025

34 JIunzel. [locTpoeHune n300pakeHuii B INH3E. 1 15.01.2025

35 @dopmysa TOHKOH JIMH3bI. Y BETMYEHHUE JTMH3BI 1 17.01.2025

36 Pemenue 3amad mo reoMeTpUYECKOM ONTHKE 1 22.01.2025




37 Hucniepcust ceera. ClioxxHbIH coctaB 6enoro csera. Ler 1 24.01.2025
38 Nnrtepdepennus creta. Audpaxius ceera. AudpakiuonHas pemeTka 1 29.01.2025
39 JlaGopatopnas pabora "OnpeneneHue ATUHBI CBETOBOW BOJTHBI" 1 31.01.2025
40 ITonepeunocTs cBeTOBBIX BOJIH. [longpuzanus cera 1 05.02.2025
a1 Onrtuyeckre mpUOOPHI ¥ YCTPOHCTBA U YCIIOBUS X 0€30I1aCHOTO 1 07.02.2025
IPUMEHCHHSI
42 KontponsHast pabora «OnTHYECKUE SIBICHUS 1 12.02.2025
43 [ToctynaTel TeOpUU OTHOCUTEIHHOCTH. CIIEICTBUS U3 MOCTYJIATOB 1 14.02.2025
TEOPUH OTHOCHTEIIBHOCTH
44 COQ’I;:;(;(;;I::;I;H;;;Z IiIIHOBpeMeHHOCTI/I. 3ameJieHne BpEMEHH U 1 19.02.2025
45 dotord ekt 21.02.2025
46 ®oronsl. Dopmymna [Inanka. JHeprus u UMIyIbC GoTOHA 26.02.2025
47 3akoHbl poTtorddekra. YpaBHeHue DiiHmTeHA 115 hoTodddekTa. 1 28.02.2025
«Kpacnas rpanuna» ¢porospdexra
48 TexHnueckue ycTpoicTBa U UX MPAKTUUYECKOE IPUMEHEHHE 1 05.03.2025
49 Pemrenue 3ama4 mo reme «IeMEHTHI KBAaHTOBOM OIITHKI 1 07.03.2025
50 Crtpoenue atoma. OnbIT Pezepdopaa. 1 12.03.2025
51 KBanToBbie nmoctynatel bopa 1 14.03.2025
52 CrpoeHue aTOMHOTO sijipa. SInepHbie CUJIbL. 1 19.03.2025
53 PamnoakTHBHOCTB. 3aKOH paMOAKTHBHOTO paciaja. 1 21.03.2025
54 HckyccTBeHHas! pal0aKTUBHOCTD. SIepHble peakiuu. 1 02.04.2025
55 Pemenue 3ampau no reme "SAnepueie peakuun" 1 04.04.2025
56 Hz[epriﬁ peaxTop. [Ipobnembl, mepcrneKTUBbI, SKOJOTHYECKHE aCIIEeKThI 1 09.04.2025
SIEPHOM YHEPTETUKU
57 DneMeHTapHbIe YacTHIIbL. Tpu 3Tana B pa3BUTUH (PU3HKH 1 11.04.2025

QJICMCHTAPHBIX YaCTHUII.




58 OTKpbITHE TO3UTPOHA. AHTHYACTHULIBL. 1 16.04.2025
59 O0o0marImuil ypoK 0 KBaHTOBOIM ONTHKE U (PU3UKE dJIEMEHTAPHBIX 1 18.04.2025
JaCTHI]
60 Kontponbnas padota nmo teme "KBanroas ¢pusuka" 1 23.04.2025
61 Conneunas cucrema. Cucrema 3emits-Jlyna. 1 25.04.2025
62 Connie 1 30.04.2025
63 OCHOBHbBIE XapaKTEPUCTUKH 3BE3]T 1 02.05.2025
64 Mueunsiii [1yte — Hamma ["anaktuka. ["anaktuku. 1 07.05.2025
65 O606mafomnﬁuyp0K. Ponw (1)1{31/1%01(0171 Teopur B GOPMHUPOBAHUU 1 14.05.2025
MPEJCTaBICHUN O (PU3NIECKOI KapTHHE MUpa
66 O6o6maronuii ypok. Mecto pusmndeckoit KapTHHbI NiI/Ipa B 001IEM psTY 1 16.05.2025
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJCTABICHUH O IPUPOJIE
67 PesepBHbIil ypok. MarHuTHOE 1osie. DIE€KTPOMarduTHasE HHAYKLIHS 1 21.05.2025
68 Pesepnbiii ypok. KBanToBas ¢puznka. D1eMeHTbl aCTPOHOMUU U 1 93.05.2025
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* ®wusuka, 10 xmacc/ Mskumes I'.4., byxoBueB b.b., Corckuii H.H. mon
penakiueit IlapdentoeBoit H.A., Axumonepnoe oOimiectBo M3maTenbcTBo
«IIpocBenienue»

* ®wusuka, 11 kmacc/ Mskumer I'.JI., byxoenes b.b., Yapyrun B.M. non
penakiueit IlapdentbeBoit H.A., AkuuonepHoe o0miectBo «31atenbeTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

o I'I'. TemrokoBa, "Pa3BepHyTOoe TemaTuueckoe IuiaHupoBaHue 7-11 ximacc",
Bomnrorpan, "Yuaurens" — 2010.

e« I'B. Mapkuna «®Pusuka 10 knacc. [loypouHble miaHbl MO YYEOHUKY
I'.4. Msakumes, b.b. Byxosues», Bonrorpan, "Yautens" — 2008 — 302 c.

e B.B. Tyneep "®uzuka. Becb wmkonbHbId Kypc B Tabmuuax", MUHCK:

"CoBpemeHnHnas mkona”, Kysema, 2011. — 240 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

but6moreka [{OK https://m.edsoo.ru/7{41bf72

http://class-fizika.ru

http://www.fizika.ru

http://fizika-class.narod.ru
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