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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAlPEAMETHBIM pe3yibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Yy4YEHHsS] (PU3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX HPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUSI HOBBIX MAaTe€pHalOoB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBYy kypca (u3mkyd I ypOBHS CpeIHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes zenepanuzayuu. B CcOOTBETCTBUU C HeW Mmarepuan Kypca (U3UKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs
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dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaonot  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkKe 00CYX ICHUS
po0JIeM paloOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TIPaHUIAX
IPUMEHUMOCTH TEOpPUHM, JJI1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (DM3UKU pealn3yeTcsl MPEexKIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
Jnsa  6a3oBoro ypoBHS Kypca (HU3MKH — 3TO HCIOJIB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme mno (u3uke oObeIUHEHBI B OOIIMI CHUCOK YYEHHUECKUX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJST M  OLIEHKH, OCYIIECTBISIETCS  y4acTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUSI U
OocHalleHUs KaOunera ¢usuku. Ilpm >TOoM oOecreunBaercs OBJIAJACHHE
OOy4aronMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEI0BAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YHAENAETCA PEUNICHUI0 PacYETHBIX M KAueCTBEHHBIX
3anay. [lpu 3TOM Ay pacy€THBIX 3a7a4 NPUOPUTETOM SIBIIIOTCS 33Jauyd C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjliena Kypca, Tak M UHTETpUpYsl 3HAHUSA W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKOW MOACNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Iipoliecca 0a30BbI ypOBEHb Kypca
(bU3MKN HA YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs JOJDKEH U3y4aThCs B YCIOBUSIX
NpeAMETHOr0 KaOuHeTa (U3HKM WIA B YCIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
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MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYAOBAaHWE JIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyI0oBaHUE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHe (OpPMHUPYETCSI B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpaUud s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpynOBaHHE I YUYEHHYECKHX TNPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTHdecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE U(POBBIX J1a0OpaTOPUA.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS PUUKHU B 001IEM 00Pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHHS OOYy4YalOIIMXCAd K HAy4YHOMY
U3YUYEHUIO MPUPOJbI, PAa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAy4YHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUU OOBACHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

npoIriecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHSATH TEOPETUYECKUE 3HAHMS IS
oObsicHeHUS (PU3WYECKUX SBICHUU B TNPUPOAEC U IS TPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIOBUSM 3aJ1a4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U TPUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpEeTaruu WHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH AJIsl Pa3BUTUSI YMEHHUI MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TIpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpPMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHpPA, B TPAKTUYECKOMN JEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble W HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JIaTYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroeHune nepeMeNe i U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obpamienus. LleHTpocTpeMuTENIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul



N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU KUIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwit  3axkoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llmedo cumibl. YcnoBug
paBHOBeCHUS TBEPAOTO TEJIA.

TexHndeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOALIUITHUKY,
JIBUKECHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABbEME U MTAJCHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
Nmnynbe cUibl M1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE IBUKECHHUE.



PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedopMupoBaHHOW  TpykwHBL.  [loTeHIManpHass SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIrUM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCcTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonmul

N3yuyeHnue aOCOJMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEPIUH
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep IABUKEHUS WU
B3aHUMOJECHCTBUS YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmepartyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HACaTbHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpelIHEel KWHETUYECKOW HHEpPruu TEIUIOBOro JBMKEHHS dactul] rasa. [llkama
temrepatyp KensBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHneneeBa—KianerpoHa.
3akoH /lanbToHa. M30mpouecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAOIIME JTUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.



OnpIThl 110 MU PYy3UN )KUAKOCTEH U ra3oB.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita IllTepHa.

OnBbITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, nuTroCTpUpyronas Npupoay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJCANbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Ornpenenenue Macchbl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogvl mepmoouHamuxu

TepmoauHamMuueckass cucrema. BHYTpeHHS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIO0THI pH TEIJIONEpEaaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHUOMNBI ~ AEUCTBHUS — TEIUIOBBIX — MAIIHH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TeruioBod MmammHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE TPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH »HEpruu Tejaa MPU COBEPIIEHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3menenune BHyTpEeHHEH SHEpPTUM (TeMIIepaTyphl) Teja Mpu Terionepeaayde.

OnpiT MO anuabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYHIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie padbomul

N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpazoBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEIIbHAsA BIAXHOCTh BO31yxa. HacelmeHHsli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopHsie Tena. AHA30TPONHS CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYSHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonmul

N3mepeHne OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JiaekrpoauHamMuKa

Tema 1. dInexmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYEeCKHi 3apsna. JlBa Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsjia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onektpuueckoe mozne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYIIEPIIO3ULIUN BJIEKTPUUYECKUX MOJIEH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuwman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTHYECKAS 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.
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3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUIECKOW NPOHUIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILAsl CHUJIa W BHYTPEHHEE CONPOTHBIICHUE HCTOYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas u MPUMECHAs MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHnueckrue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTEe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN ANO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepenune Cuiibl TOKa U HAMPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaa.

CMemaHHOe COeTMHEHNE TTPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIeKTpOABWXKYLIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI IPOBOJIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3Mepenue 371eKTpOABMKYIIECH CHJIbl MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.
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HabGmronenue snekrposnusa.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHHMM, JIMHEWHas (QYHKIUA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX IMPOCKIUH HA OCH KOOPAUHAT, CI0KECHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B XKUBOU npupoje, nuddysus, ocmoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IOUCCOLMAINS,
rajbBaHUKA.

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

Texnonoeus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, IOIAUIUIIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JTBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJy4€HUsT COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHL.  B3anMoAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKINU TO0JISI MOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWAH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJib U HalpaBJICHUE.
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Cuna Jlopenua, e€ Moaysib M HampaBJiieHUE. [[BUKEeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperria.

SIBeHne AneKTpOMarHuTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snekTpuyeckoe Tosie. ODJIEKTPOJBIKYIAS CUjla WHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[TpaBuno Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHAYKLUHMH. OJEKTPOABIKYIIAA  CHJA
CaMOWHYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevicTtBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKLUH.

[IpaBuio Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHUTHOIO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHIYKIHH.

Pa3znen 5. KoJsie0Oanust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHepTU MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMHU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B HUJ€ATHHOM KOJIeOaTEIhbHOM KOHTYPE.
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[IpencraBienue o 3aryxaroumx kojieOaHusIX. BbIHYKI€eHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHyKIeHHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennpiii TOK. CHUHYCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: SIICKTPUUYECKUMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJIEOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3sa.

HccnenoBaHre IMEPEMEHHOTO0 TOKa B LENM M3 MOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.
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Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJIHHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pE€30HAHC.

HaOnronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxeHui B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie U pacceuBaroimiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas peméTka. YCJIOBUE HaOII0ICHUS
[JIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M TPAKTHUUECKOE TMPUMEHEHHUE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIA anmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

WccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinm ceera.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.
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[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciexTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
Habnronenue noasipu3zaluy CBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
N3mepeHne rnokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTyiatel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IIPUHIUI OTHOCUTEIBLHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.

DHEprus U UMILYJIbC PEIIATHBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue OuHmTeitHa s hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morjonieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.
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TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
HaOmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
BnusHue pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
OnemeHTapHble YaCTULbl. OTKpPBITHE MO3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHr4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul
HccnenoBanre TPEKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH
Otansl pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIA@ W 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3NBI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
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3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pa3beranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEpHOro MOyIIapys U IPKUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo0o0maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTUHE MHpa, MECTO
(bu3MYecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoeHsa B 11 kjacce ocyliecTBisieTcs ¢
y4E€TOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, Hay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOJIbHHUKOB,
ompeiesieHne MIOAaU TIOCKUX GUryp u o0beéMa Ted.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paavay Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsE CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHU M.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP NEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, pPANap, PAIAHONPUEMHHK, TEIEBU30D,
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anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJTHEeuYHas Oatapesi.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peai3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIICYETOBEYECKUX TyMAaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C CONUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsl I3CTETUKY HAYYHOI'O TBOPYECTBA,
puUCyIero pu3ndeckoit HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:
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MHTEPEC K pa3InyHbIM cdepaM MpodhecCHOHATBHON IEATENIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3HUKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

pacUIMpEHHE OMbITAa JEATEIBHOCTH JSKOJOTMYECKOM HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYID M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble JiorH4ecKue JAeiicTBUs:
CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LENU JeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
pa3palaThiBaTh IUIaH pEIICHUs MPOOJeMbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEIIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaregbcKue 1eHCTBUA:
BJA/IeTh HAYYHOM TEPMHMHOJOTHEH, KIIOUYEBHIMU MOHATHSMH W METOJaMHU
buznuecKoil HayKu;
BJIa/IETh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITeIbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3UYECKOTO COAECP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
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BJIAJECTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlUHA, MPEOOPa3OBaAHUI0 ¥ TPUMEHEHUI0O B PA3IUYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JT0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIICHHUS;

aHaJIM3UpPOBaTh TMOJYYECHHBIE B XOJE pEUICHUS 3aJlaud pe3yJibTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MIPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHUA 10 (U3MKe B MNPAKTUYECKYIO 0O0JACTh
KU3ZHECATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh MPOOJIEMBI U 3aJ1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.
Pa6ora ¢ unpopmanmeii:

BJIAJCTh HABBIKAMHU TIOJydeHHUS WH(POpMaAIuu (U3HYECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIIBHO OCYLIECTBIIATh IOUCK, aHAIMU3,
CUCTEMATHU3AIMIO U HMHTEpIIpeTanuio WHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JOCTOBEPHOCTH HMHPOPMAIINH;

UCIIOJI30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, peCcypcocOepeKeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpPX AHUS B Pa3IMYHbIX (opMarax c
y4€TOM Ha3HAYCHUST HWHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

OCYUIECTBJISATH OOLIEHUE HA YPOKAX (PU3UKHU U BO BHEYPOUHOH ACSITEIbHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M  cMsr4artb
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUSA C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;
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NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHXEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOTr0 yYaCTHUKA KOMAaHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC yHUBeEpCaJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh TUJIAH PEHIEHUS] PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, IJIaH BBITOJHEHUS MPAKTUYECKON pabOTh C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJIbTaTOB U
OCHOBAaHUIA;

WCIIOJIB30BaTh NMPUEMBI peIeKCUM JIsS OLICHKU CUTYyallud, BIOOpa BEPHOIO
pELICHUS;

YMETh OLICHUBAaTh PHUCKU U CBOEBPEMEHHO INPUHUMATh PELICHUS II0 HX
CHIKECHUIO;

NPUHUMAaTh MOTHBBI M apryMEHThl JpPYTrUX NpU aHajdu3e pe3yJIbTaToB
JIESITENBHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NS TENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.
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B mpomecce noCTHXKEHHSI THYHOCTHBIX PE3YyJbTATOB OCBOCHHS MPOTPaAMMBI
no (Qu3MKEe i1 ypOBHS CpeaHero oOmero oOpa3oBaHUS Yy O0O0y4aromuxcs
COBEPILIEHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, TPEe/IIOoIararoni
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKJIFOUAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOITMOHATBHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS PA3BUTHS COOCTBEHHOW SMOIIMOHAILHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE TPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM H3MEHEHHSIM U TTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO SN U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEM;

IMITATUH, BKITIOYAOIMIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAILHOE COCTOSHUE
JIPyTUX, YYUTBIBATH €r0 TpPH OCYIICCTBICHUM OOIICHUS, CHOCOOHOCTh K
COYYBCTBUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITFOYAIOIINX CITOCOOHOCTH BBICTPAMBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3peliaTh KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
MaTepHaibHas TOYKa, MHEePIMaIbHas CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1a4;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIus,
B3auUMOJIeHcTBUE Tell, nuddy3usi, OpOYHOBCKOE JIBMXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TEJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AlUsA, KUIICHUE,
BJIYKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCyZE, CBS3b MEXKIY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3alus TeJl, B3aUMOJEHCTBHE 3aps/I0B;

ONMKCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIIONB3YS (DU3MYECKUE BEITUUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
MMIYJIbC Te€JIa, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUsSl, MEXaHUYECKas
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paboTa, MexaHWYecKas MOIIHOCTh; TIPU OMUCAHUM TMPABUIBLHO TPAKTOBATH
(GU3MYECKU CMBICT HCIOJB3YyeMbIX BEIHYMH, WX OO0O3HAYCHHUS W €IWHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTHMHU
BEJIMYMHAMU;

OMUCHIBATh H3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JNI M TEIUIOBBIC SIBICHUS,
UCIIONIB3ysl (DU3MYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrus XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJB3yEMbIX BEJIMYHMH, HX
0003HaYCHUsI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BEJTMYUHY C IPYTUMHU BEJIMUUHAM;

ONHUCHIBAaTh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HPU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruH, 3aKOH COXPAHEHUS UMIIYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOINPABUS HWHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPIrUU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAaIllUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinuarh YCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOIHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynmpoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyJIHMPOBaThH BHIBOJIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAy  (U3WYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHUH, MPU ATOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yJIbTaThl IMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaOIUIl U rpadUKOB, AIaTh BEIBOABI 110 PE3yIbTaTaM MCCIICI0BAHUS;
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coOro1aTh MpaBuia O€30MacHOTrO TpyJa MPU IMPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyIOBaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 33JaHHOM (PM3HYECKOW MOJEINbIO,
UCTIONB3YS (PHU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE ISl €€ pEIlIeHUus, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIBHOCTD
MOJIy4YE€HHOT'0 3HaueHus (PU3NUECKOI BEIINUNHBI;

penaTh KaueCTBEHHBIE 3aJa4/: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPEYUBYIO
LEMIOYKY PACCYXKICHUH C ONOPOM HAa HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sSBICHUS,

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YUYEOHOW W HAay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0O MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMyu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPYKaIOLLEH Cpelie;

paboTaTh B TIpyNIE C BBHIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IIJJAHUPOBATH JCATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pAaCCMAaTPUBAEMOM IPOOIEMBI.

K koniry obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUW, B NPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPELIeHUH (HU3MUECKUX
3az1ady;

pacno3HaBath (pu3nUeckue sABJIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVWCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsl, AJIEKTPOMATHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
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uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUsi CBETa,
doTornexrpudeckuit 3GpdexT (horodddekrt), cBeToOBOE NaBiieHNne, BOZHUKHOBEHHE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKUCHIBATh M3YUYCHHbIC CBOMCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPAa3NUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YS (U3UYECKHUE BEITHYMHBIL:
ANEKTPUUECKUI 3apsijl, CUJia TOKa, AJIEKTPUUECKOE HANpPsHKEHHE, AJIEKTPUUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJsi, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYIIKHA, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cujla TOoKa B MpOIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPU ONMUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W €IUHMIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEIMYMHY C JAPYTUMHU
BEJINYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJbC (POTOHA, IEPUOJI TIOJypaCIaia, SHEPTHs CBSI3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOIO U MapajIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHHsS] DHEPruu, 3aKOH COXPAHEHHsI MMITYJIbCa, 3aKOH COXPAaHEHHS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MocTynatkl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpPYIOBaHUS, MPOBOJUTH OMNBIT U
bopMyIMpPOBaThH BHIBOJIHI,
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OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaONUIl U
rpaduKoB, enaTh BEIBOBI [0 pPe3yIbTaTaM UCCIIEIOBAHMS;

co0r01aTh MpaBuia 0€30MacHOTrO TpyJa MPHU IMPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MUECKON MOJENbIo,
UCHOJB3YS (PU3HUECKHUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaUCHUs (PU3NUECKOI BEININHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHBYIO
[ENOYKY PACCYX JCHUU C OMOpON Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznYecKkue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIONMYJISIpHOM MH(pOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pacHpelesTb OO0sI3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM (uudposbie)
Ne /m HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpPUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®da3oBble IEPEXOABI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJIMHAMUKA
4.1 DNEeKTpOCTaTUKA 10 1 bubnmoreka [JOK
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[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK

4.2 Pa3JIMYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KonuyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ ——— Beero Kognpo.nbm,le HpﬁaKanecmle 06pa3oBaTeIBLHbIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yecKHe U 3J1€KTPOMAarHUTHBIE 9 1 bubnnorexa [HOK
' KoJsieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnuecKkne 1 3J€KTPOMarHUTHbHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DeMEHTHI KBAHTOBOM OINTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue aToma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE 51O 5 bu6mmorekxa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 Eggg}jﬁfgg&ggﬁf 41c97c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE NIOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 Eggﬁ;ﬁsﬁg%f A1097c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoka Bcero KO;TPO']U’ HBIC Hpgucnmecxne u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTbI pecypebi
®du3nka — HayKa 0 IPUPOJIE.
1 Hayunrie MeT(})II[I)I HO?};)Hal,:)HIfH 1 bubmmorexa [IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb u Mecto pusuku B
bopMHUPOBaHUH COBPEMEHHOMN bubnnoreka [JOK
2 . 1 :
Hay4YHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTHU JII0IeH
MexaHn4eckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bu6mmoreka [IOK
3 1 .
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexka [JOK
JIBIOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JBIKCHHE https://m.edsoo.ru/ff0c372e
6 CBobogHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 JII;I/DKeHHe Mmare JI:/[IaHBHOﬁ TOYKH 10 1 bubmorexa LIOK
P https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
[IpuHuun oTHOcUTENBHOCTH [ anues.
8 I/IEe HI/IaJ'II)HI)Ie CHUCTEMBI OTCYETa 1 bubmorexa LIOK
i ’ https://m.edsoo.ru/ff0c3be8
Ilepsriit 3ak0H HproTOHA
9 Macca tena. Cuna. [lpunuun 1 bubnnoreka [HOK

Cyneprno3uimu cuil. Bropoit 3akon

https://m.edsoo.ru/ffOc3be8
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Herorona miis MatepuanbHOM TOYKH

Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. Ile pBa;I KOCMUYECKas bubmnorexa LIOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Zzn OTI/IBJIeI({bI/Iq:I HH u BI/I)P;CCHI/II/I bubmmorexa LIOK

p PHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIW Ta3e
[ToctynaTensHoe U BpaliaTeabHOe

14 JIBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bubnnoreka [JOK
MowmeHT cumbl. [lnedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEJA
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOUEK. bubnuoteka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTUBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sneprusi MaTepuanbHOR bubnmnorexa [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
[ToreHmanpHas 3HEPTHUsl.

[ToreHuuanbHas s3HEprus yrnpyro

17 edo ffm OBaHHOM l'II) )KZHII?IY bubmorexa LIOK
ACQOPMHUP Py ' https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teiaa BOIU3U
MOBEPXHOCTU 3eMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC

18 cuiibl. CBSA3b paboThHI bubmuoreka [IOK

HEIMMOTCHIUAJIBHBIX CHJI C UYBMCHCHHEM
MEXaHHUYEeCKOH OHCPIrur CUCTCMbI TCII.

https://m.edsoo.ru/ff0c478c
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19

20

21

22

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPIruu

JlaGopaTopHnas pabota
«MccnenoBanue cBsi3H pabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KI'yTa

KonTponbhas pabota no Teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Juddysus

XapakTep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. Konugecto
BemectBa. [locTostHHas ABorajapo

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Ilenascus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUun
JIBUKEHUSI MOJIEKYJI. Y paBHEHHUE
MengeneeBa-Knanelipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambToHa. ['a30BbIe 3aKOHBI

28

JlaboparopHas pabota
«HccnenoBanue 3aBUCHMOCTH MEXKTY
rnmapaMeTpamMu COCTOSTHUSA
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pa3pekEHHOT0 ra3a»

H3omnponecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK

29 rpaguyecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOJIMHAMUYECKOMN CUCTEMBI U
30 croco6b! e€ n3menenus. Koiamuectso bubnmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.eds00.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
rasa
31 Buas! Tenonepenaun bubmmorexa LIOK
https://m.edsoo.ru/ff0c5c36
M e B 10K
pu— https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHbIi mpoiecc
33 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ff0c5efc
Heo6
w | Dot e Busorsa 101
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun neiictuda u KIIJ[ remnoBoit bu6mmoreka [IOK
MAIlIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIT/]
37 DKOJOTHYeCKHe MPoOIeMbl
TEIJIOOHEPTreTUKU
38 O6o6maromuit ypok «MonekymspHas bubnuorexa [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KoHnTtponbhas paborta mo teme
39 «MI;TJII;KJ;II;pZEH (1)1:31;1[(21 TOI\::HOBBI bubmorexa LIOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)
40 [TapooGpazoBaHue U KOHJCHCAIHUS. bubnuoreka [IOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
41 AOCO0THAS U OTHOCHTEIIbHAS bu6mmoreka [IOK
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BIIQXKHOCTH BO31yXa. HacelleHHbII
nap

Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIHUS

https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK

- CBOWCTB KpuCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. CoBpeMEHHbIE MaTepHUaIIbI
IInaBiaenue u xpucTaLIA3aLU.
43 VY nenbHast Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa LIOK
) https://m.edsoo.ru/ff0c6708
CyOmuMmarust
bu6mmoreka [IOK
44 YpaBHeHue TeMosoro banarca https://m.edsoo.ru/ff0c6820
) .0 7|
g | o e e Bumorera 110K
pAn. A p https://m.edsoo.ru/ff0c6bce
3aps0B
I1
46 monynposomm 3akok coxpanes BuGmorexa LIOK
yIpOBOA : p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
BsaumoneiicTBre 3apsiioB. 3aKOH
47 K HOHaHTOIIGIIHLIﬁ lgnﬂeKT HYECKUU brbmiorexa [JOK
Y : p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosis. [IpuHIMn cynepnosunuu bubnnoreka [JOK
ANIEKTPUYECKUX NoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabora cuit 2neKTpoCcTaTHYECKOro
49 mois. Iloren I/IaJ'IpPaSHOCTI) bubmioreka LJOK
) nuai. https://m.edsoo.ru/ff0c6f00
IIOTEHIIMAIOB
II
50 onexrpocrammeckow mone, buGworexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 Onektpoémkoctb. Konnmencarop bubmorexa OK

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTUs 3apsHKEHHOTO
KOHJIeHCaTopa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlabopaTtopHast pabota "HU3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnmnapara, CTpyHHOT0 IpUHTEpa.
DINIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMJiIeHHE IEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMeIaHHOro COeTUHEHUS
PE3UCTOPOB»

05 bu6mmorexa [IOK

https://m.edsoo.ru/ff0c74f0

S7

58

59

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-JIlenna

3akoH OMa AJi4 MOTHOM (3aMKHYTOM)
anekTpudeckou nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COITPOTUBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBepXIIpOBOJIUMOCTh

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c7838

05 bu6mmorexa [IOK

https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
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CBolicTBa AJIEKTPOHHBIX ITYYKOB

[ToynpoBoAHUKH, UX COOCTBEHHAS U

61 IIpUMeCcHas MPOBOAUMOCTh. CBOMCTBA 1 bubnmoreka [JOK
p—~n-nepexona. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DJIEKTPUUYECKUHN TOK B pacTBOpax U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIIEKTPUYECKHI TOK B Ta3ax.

63 CamMocTosTenbHbIN U 1 bubnnorexa [HOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o0marmui ypox 1 bubmuoreka [JOK
«DNEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«Onektpocratuka. [TocTosHHBIN

66 aneKTpuieckuit Tok. Toku B 1 bubnmnorexa [JOK
pa3IuuHbIX cpenaxy» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
poBepoyHas paboTa pu MPOBEIECHUN
Ha OyMa)XHOM HOCHTEJe

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001maromui ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOITPAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Kontponbueie  Ipaxrmyeckue fllsyqennﬂ gﬁ[(};I;OBaTeHLHLIe
padoTbI padoThbI pecypebi
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubnuoreka [{OK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUU
MarsuTHO€ 1noJ€e IPOBOJHUKA C

9 TokoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3ydyenue 1 1 bubmuoreka [IOK
MarHUTHOTO TI0JIS1 KATYIIKU C TOKOM)» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JIaGoparopHas pabota 1 1 bubmmnoreka HOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIKYIIYIOCS 3apsSKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BEKTOpa MarHuTHON nHAyKuu. 3/1C 1
WHJyKUIHUH. 3aKOH AJIEKTPOMArHUTHOM
nHaykunn Papanes

7 JlaGoparopHas pabota 1 1 bubnmoreka [JOK

«UccrnenoBaHue BiIcHUI

https://m.edsoo.ru/ffOcal50
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BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW»

10

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI, HIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YAaCTHII,
WHIYKIIMOHHAs TIeYb

O6o6maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAST MHITYKIIHSDY

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarnuTHoe 1ore.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O0/1HBIE MEXaHNUECKUE
koseOanus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun
JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacCHhI TPy3a»

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJeOaHUs B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4EeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJIe0aHUsIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHCHUSA SHCPIUU B UACAIIBHOM
KOJIeOaTeIbHOM KOHTYPE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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16

IIpencrasnenue o 3aTyxarmux
KoJieOaHusAx. BeIHYKICHHBIC
MeXaHu4ecKHe KojeOanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJICOaHHS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUUYECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOT0 TOKaA,
JIMHUU 3JIEKTpoIiepeaayd

DKOJIOTHYECKHUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
JIEKTPOIHEPIHH B IIOBCEAHEBHON
KU3HU

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

21

22

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacnpocTpaHeHHUs U JJTHHA BOJIHEI.
[TonepeuHble U TPOJOJIbHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

DIIEeKTpPOMarHUTHBIE BOJIHBI, HX
cBoMCTBa U cKOpocTh. [IIkana
JIEKTPOMAarHUTHBIX BOJH

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIB PaTUOCBSI3U U
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TeneBuieHus. Pazpurue cpeacTs
cBsa3u. Paguosokarus

Kontponbnas padota «Konebanus u

bubnunorexa LIOK

25 BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsamosnHENHOE pacpOCTpaHEHHE
2% CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
27 oOTT P;f:;;: Cclf:l:[; .I?IiléOH(L)JeHHe bubmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B INIOCKOM 3epKalie
[Ipenomnenue csera. [lonnoe
28 BHYTpEHHee oTpaxkeHue. [IpenenbHblit Bbu6mmoteka LJOK
YTOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEeHUSI
JlaGopatopnas pabora «M3mepenue bubnmnoreka HOK
29 .
MOKa3aTelisl IPEJIOMJICHHS CTEKIIA) https://m.edsoo.ru/ffOcd67a
i i
| e Scrpoeme motpeaemi BuSorea 10
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaboparopHnast pabota
31 «HccnenoBanue cBOWCTB
M300paKeHUH B IMH3AX»
Hucnepcus cBeta. CloKHBIN coCcTaB
32 6enoro csera. LIer. JlaboparopHas
pabora «Habmoienue nucnepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bubmuorexa [JOK
cBera. JIudpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI M YCTPOUCTBA H
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YCJIOBUS UX 0e30IacHoro IPHUMCHCHUSA

I'paHu1IBI IPUMEHUMOCTH
KJIACCMYECKOM MexaHuKH. [locTynarsl

bubnunorexa LIOK

36 CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBLHOCTH
O e eMe .
37 Sauouicnme spesenn 1 coxpatiere BuGamorera LIOK
: p paitl https://m.edsoo.ru/ff0cfad2
JUTAHBI
35 .
38 aactuus, Coish Maces ¢ Sepricil 1 BuGamorera LIOK
HBL. p https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS ITOKOS
K 0 (0] .
30 Ocrosst crownanbHofi Teopii BuGamorera LIOK
B P https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIBLHOCTH
40 ®oronsl. opmymna [1nanka. Jueprus bubmuoreka [IOK
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE
bu6nmorexa LIOK
4l porospgexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 BﬁHmTegHa n(ls)f(b(p0T03(1)£eKTa bubmaorexa LIOK
o : https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
13| Tiobonems, Kmmsconoe peicrmne BuGmorera LIOK
AcBd. A https://m.eds00.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MIPaKTUIECKOE TPUMEHEHHE:
44
(boTorIeMEeHT, POTOAATUHK,
coJIHEUHas OaTapesi, CBETOIUOT
45 Pemenue 3agad mo reme « 3J€MEHTBI bubnuoteka [JOK
KBaHTOBOM ONTHKHW) https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OmBITEI but6mmoreka [IOK
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Pesepdopaa mo paccesHHIO 0-4aCTHIL.
[TnanerapHast MoJenb aToMa

https://m.edsoo.ru/ff0d091a

bub6nmoreka [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenue u noriomeHne GOTOHOB

48 1} I/I};'Ie exoJie aTOM;-u co Hc()l;o OBHS Bubmorexa IOK

PH TICPEXOn . A yP https://m.edsoo.ru/ff0dOafa
SHEPTUU HA Opyroi. Buapl ciekTpoB
BousiHoBBIE cBOMCTBA YacTull. BosHbI

49 ne bpoitna. Kopryckynsipao- bubmmoreka [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TTyUeHHe
OTkpbiTHE PaIUOAKTUBHOCTH. OTBITHI

50 Pesep do Erflo OTIpPE/ICTICHUIO COCTaBa bubmnorexa [IOK

PROPA pel https://m.edsoo.ru/ffod0fd2
PaMOAKTUBHOTO U3TYUYEHHS
CoiicTa anb(a-, 6era-, raMmma-

51 n3iydeHus. BousHue
PaOaKTUBHOCTH Ha )KHUBBIE
OpTraHHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

52 N3otonsl. Anbga-pacnaf. bubmuorteka [IOK
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacman. ['aMmma-u3inydyeHue
DHeprus CBS3M HYKIIOHOB B s7pe.

S nepHbie peakuuu. S nepHbin

53 :aIEFO IPI 06LJI'IGMI>I iep CIIEKTHBBI bubmorexa LJOK
p p- 11p > 11ep . https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTIEKThI SEPHOMN
SHEPreTHKU
DneMeHTapHbIe YacTHIIB. OTKPBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U

p A a bubmuoreka [{OK

54 pPEruCTpaIfy JIEMEHTAPHBIX YaCTHII.

Kpyrasiii cton «PyHnaMeHTalIbHbIE
B3auMogecTBUA. EnqUHCTBO

https://m.edsoo.ru/ff0d0e38
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(bu3N4IeCKOil KAapTHHBI MUPa»

55

56

9TaHH paBBI/ITI/ISI aCTp0HOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3B&3HOTO Heba. Co3Be3aus, IpKue
3BE3 MBI, IIAHETHI, KX BUANMOC
nprkeHre. CoJIHEUHas cucTeMa

Counuue. ConHeunass akTHBHOCTD.
NcTtounuk sHeprun CosHua U 3BE3]1

57

58

59

3BE3 MBI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIeI0BaTeIbHOCTH. BHYyTpeHHEe
cTpoenue 3BE311. COBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUU U
sBoonru CoJHIIa U 3BE3]

Muneunsiii IlyTe — Hama ['anakTuka.
[Tonoxenue u npmwxenne CoyHLa B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX FaJaKkTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUHT

61

62

Kontponbnas padota «1eMEeHTHI
ACTPOHOMUU U acTPOPHUIUKID)

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTUYECKOW, COUUAIBHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YeJIoBeKa

63

O6o06maromuii ypok. Poiabs u MecTo

46




64

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOUW KapTHHE MUpa

O6o0maromuii ypok. Poib
(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 (pU3NIECKOM
KapTUHE MHpa

65

66

Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJICTABICHHUI O IPUPOIC

PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarauTHasi MHIYKIUs

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITbHOCTH

68

Pezepuslit ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmmoteka IIOK

https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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