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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAlpEeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa30oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rogam 00yuyeHHsl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX HPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJa B CUCTEMY
3HaHMM 00 okpyxaromiem mupe. IKoabHBIN Kypce GU3HKN — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEePreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYEHHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSTh
HAyYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHOBYy kypca (usmkyd I ypOBHS CpEIHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUHM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes zcenepanuzayuu. B CcOOTBETCTBUU C HeW Marepuan Kypca (U3UKU
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs



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



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 (opmMupoBaHuMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS 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,
OIPEIENIEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
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 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[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.



COAEPKXAHUE OBYUEHUSA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®dusnka — Hayka o mpuponae. HayuHble MeTOIbl MO3HAHMS OKPY>KAIOIIETO
Mupa. Ponb 3KcriepuMeHTa YW TEOPUM B MPOLIECCE TO3HAHUS MPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EpEMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaienus. [{[eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3ydeHne HEpaBHOMEPHOTO JABUKEHUS C IEIbI0 ONpeeIeHUs] MTHOBEHHOM
CKOpPOCTH.



HccnenoBaHre COOTHOLIEHUS MEXAY MNYTSIMHU, MPOMACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

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

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

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

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yuenue ABMxKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YOPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

HUccnenoBanne yciaoBUM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEeHUs 8 MEXAHUKE

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANbHBIX TOYEK.
Nmnynbe cuibl M1 U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaboTa cribl. MOIIHOCTE CHIIBL.



Kunernueckass sHeprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUU.

[ToTennmanbHas DHEPTHUS. [ToTennuanbHas SHEPrus yOpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas  SHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHnanbHble W HENOTEHUHMANbHblE  cuwibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW SHEPIHMH CHUCTEMBI Tell
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuenue aOCOJIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEPIUH
TeJa Ha MPUMEpPE PACTIKEHUSI PE3MHOBOIO KIYTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [luddysusa. Xapakrep ABMWXKEHUS HU
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE]I U OOBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

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

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelHEell KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul rasa. [llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuuecKkue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.



Mogaens onbita IlITepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Monens, HUTIoCTpUpYIOIIas NPUPOIY AABICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJEANbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHAMUKU

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemnoTsl U padbota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONMPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

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

TenmoBble  MamuHbl.  [IpuHUOMNBI ~ AEUCTBHUS  TEIUIOBBIX — MAIIHH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimnHax. KodpuIMEeHT Mose3Horo
nevctBus TtemoBoit mamuHbl. [ukn KapHo u ero ko3¢ @dUIMEHT MOJIE3HOTO
NeHCcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH »HEpruu Tejaa MPU COBEPIIEHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEW SHEPTUM (TeMIlepaTyphl) Teja Npy Terionepeaaye.

OneIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcrapenue u kuneHue. AOGCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachbllieHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIABJICHHUS.



TBépnoe Teno. Kpucrannuueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYyYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJIICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habmronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. dInexmpocmamuxa

OJNeKTpu3alms TeN. OJIEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsnoB. [IpOBOIHHKM, OUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH COXPAaHECHMS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUI 3apsi.
Onextpudyeckoe mnose. Hampskx€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun
CYNEPIO3ULIUNA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsHKEHHOCTH JIEKTPUYECKOTO
I10JIS1.

Pabora cmnm  amekrpocratmdeckoro  mousis.  Ilorennwman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jvanexrprdeckast MPOHULAEMOCTb.

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

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

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

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTtkoe 3aMmbikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX IIyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAast MIPOBOJIMMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIuiaBax  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHudeckue YCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mMepeHune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CmMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHue dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHune 35eKTpOABUKYIIEH CUIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHbie CBA3H



N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MAaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvkd U CBOMCTBA, TPUTOHOMETpUUECKUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEPEIaur, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOHM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IOUCCOLMALNS,
rajJibBaHMKa.

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

Texnonoeus: npeoOpa3zoBaHUE JIBHXKEHUM C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JIpyrue), JBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE DJICKTPOIPHUOOPOB,

KCEPOKC, CTPYUHBIH MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.
11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHWTHL.  B3anMoAeHCTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe 10J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHuTHOIO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJIHUKA, KaTyIIKU ¢ TOkoM. OnbIT Opcrena. BzanMmoeiicTBue MpoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJib U HalpaBJICHUE.

Cuina JlopeHnua, €€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILAs Cula HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuu dapajes.



BuxpeBoe »leKTpUYECKOE ToJie. ODJEKTPOABWKYIIAA CUla WHIYKIUU B
IIPOBOJHUKE, TBUKYILIEMCS IOCTYNATENBHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHHME CAMOMHIYKUWW. OJEKTPOABWKYILNAS CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO MOJIA.

B3anmonenicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOW UHYKUHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBNeHNE CaMOUHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJecOaHMU.
["apmonunyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUSX. BhIHYKIEHHbIE MEXaHUUYECKHE
KoJeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CHUHYCOMIAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKCHUS.



Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHeprun. KynbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpe1ayuu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAaZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
HNuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyecknue yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE OTIEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGmnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenune nuatepdepeHunn 1 1uppakiini MEXaHUIECKUX BOJIH.



3BYKOBOM pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0H H
YacCTOTOM KOJEOaHHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCMMYMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHn4eckre yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pacCIpOCTPAaHEHNE, OTPAKEHUE M MPEIIOMIIEHHE CBETA.
OnTuyeckue mpudOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moenb CBETOBOA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKY.

Hab6nronenue nonsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

Habnronenue nucnepcuu cBera.
Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIICIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b Macchl C C-)HGpI‘I/IeI\/’I H UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUILBI. SHGPFHH
IIOKOAI.

Paznen 7. KBanTtoBasi pusnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

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

OTtkpeiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI

doToapdexra. YpaBuenue OiiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u morjomnieHue
(GOTOHOB MpU MEepexo/e aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
criekTpoB. CIEeKTp ypOBHEM SHEPrUr aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OnpeneneHue IJIMHbBI BOJIHBI JIa3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



HaOGmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa amnbda-, Oera-, raMMa-u3ITyUYCHHS.
BnusiHne pain0akTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otonsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. JlepekT Macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

SAnepnwiii peaktop. Tepmosimepubiii cunTe3. [IpoOiieMbl U MEPCHEKTHUBEI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M cTounuk sHeprum ConHUA W 3BE3I.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaJbHBIM KIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3M TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHHE
3B€31. COBpEMEHHBIE NPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii IlyTe — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ima. Paz0oeranue raimakTuk.
Teopus bonbioro B3psiBa. PelMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus



HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEeOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIapus U ipKue 3BE3IbI.

Habnronenus B Teneckon JlyHsl, miuanet, Maeunoro Ilytu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (hU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
YYETOM COACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOECKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIbHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUIUYECKAS] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas barapes.



IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHU A
OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro

oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
oOyvarorumucsi (Ha ocHoBe wu3MeHéHHoro B 2022 1. ®I'OC) otpaxkaror
TOTOBHOCTh M CIIOCOOHOCTh 00yYarouuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW IMO3ULMEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpHUEHTALUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCUICKOTO OOIECTBA, PACHIMPEHHUE XKU3HEHHOI'O OMbITa M OIbITA
JEATEIbHOCTH B IPOLIECCE Pean3alii OCHOBHBIX HAIIPaBJICHUI BOCIUTATEIbHOU
NEATEIBbHOCTH.
B uwacmu mpyooeoco éocnumanus:
— MHTEPEC K pa3aInvHbIM chepaM npoPpeccCuoHaIbHON NEATEIbHOCTH, B TOM YHCIIE

CBSA3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynyuieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKM3HECHHbIC TJIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO MU CaMOOOPa30BaHUIO B 00JacTH

(U3UKY HA TPOTSKEHUU BCEH JKU3HM.

B yacmu sxonocuueckozo ocnumanusi:
— c(OopMHPOBAaHHOCTh 3KOJOTHYECKOW KYJBTYphl, OCO3HAHUE IJI0OATBHOTO

XapakTepa dKOJIOTHUECKUX Mpodiiem;

— IJJAHUPOBAHKME M OCYLIECTBJICHHUE JACHCTBUI B OKPYXarOLIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOUUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;
— pacUIMpEHHE OIbITa AEATEIBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH HA OCHOBE

UMEIOITUXCS 3HAaHUH 110 (hH3BHUKE.

B uwacmu npunamus yennocmu HayuHo2o nO3HAHUA:

— c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

— OCO3HaHUE IIEHHOCTHM HAYYHOM [JEATENbHOCTH, T'OTOBHOCTb B IIPOILECCE
u3yyeHus: (QU3MKKA  OCYILIECTBISATh HPOEKTHYID M HCCIEIOBATENIbCKYIO
NEesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

JIMYHOCTHBIE pe3yJbTaThl, OOECIEUUBAIOLIUE aJanTalulo oOydarmerocs K
V3MEHSIOIUMCS YCIOBHSIM COLIMAJIBHON M IPUPOIHOM CPEIbL:

— CIIOCOOHOCTH JICCTBOBAThH B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIILIATH YPOBEHb

CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYH IEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUMTBCS y JAPYIHX JIIOJIEH, OCO3HAaBAaTb B COBMECTHON J€ATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

- HaBBIK BBISIBJICHUS U CBSA3BIBAHUSA 00pa30B, CIIOCOOHOCTH (DOPMHUPOBAHUS HOBBIX
3HAHMM, B TOM YHCII€ CIOCOOHOCTH (hOPMYITUPOBATH UIEH, IOHATHSA, TUIIOTE3bI 00
O0OBEKTaX U SIBJICHUSX, B TOM YHCII€ paHEE HE U3BECTHBIX, OCO3HABAThH E€(PUIINTHI
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, MIIAaHUPOBATH CBOE Pa3BUTHUE;



— YMEHHME pACIIO3HABAaTh KOHKPETHBIE IPUMEPHI MOHATHUA II0 XaAPAKTEPHBIM
MPU3HAKAM, BBINOJHATH OINEPALMA B COOTBETCTBUHU C OIPEACIICHUEM U
MPOCTEUIIIMMHA CBOMCTBAMU TOHATHUS, KOHKPETU3UPOBATH MOHATHE MNPUMEPAMHU,
UCIIOJB30BaTh MOHSITHE M €ro CBOWCTBA MpHU pPEHICHUU 3ajad (Janee —
ONEpUpPOBATh  MOHSATUSMHU), a TakKKe  OINepupoBaTh TEPMUHAMH U
MPEACTAaBICHUSIMU B 001aCTH KOHLIECTIIIUU YCTOMUYUBOTO Pa3BUTHSL;

— YMEHHE AaHaJIU3UpPOBATh M BBISBISITh B3aUMOCBSI3M TMPUPOABI, OOIIECTBA U
SKOHOMMKH;

— YMEHUE OLIEHUBATh CBOU JCUCTBUSA C YUETOM BIIMSAHUS HA OKPYKAIOIIYIO Cpeny,
JOCTHKEHUM 1IeJIeM M TMPEOJOJICHUST BBI30BOB, BO3MOXKHBIX TIJI00aJbHBIX
MOCJIE/ICTBUM;

— CHOCOOHOCTh OOYYarOIIMXCS OCO3HaBaTh CTPECCOBYIO CHUTYAIIMIO, OIICHUBATH
MPOUCXOAAIINE U3MEHEHUS U UX TIOCIICICTBUSA,

— BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOIIUN KOHTPMED;

— OLICHMBAaTh CUTYallUI0 CTPECCa, KOPPEKTUPOBATh NMPUHUMAEMBIC PEUICHUS U
JICUCTBUS,

— (QopMynIupoBaTh M OIEHWBATh PUCKU U TIOCJIEICTBUS, (POPMHUPOBATH OIBIT,
YMETh HAXOJAUTh MO3UTUBHOE B IPOU3OLIEINIECH CUTYalINH;

— OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHUE rapaHTUN ycCIiexa.

[TpumenntensHo k @I'OC 2012 r. MOXKHO rOBOpUTH O CBsI3M 3ananuili EI'D ¢
JOCTHKEHHUEM JTUYHOCTHBIX PE3yJIhTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl  CpPEeIHEro o0Iero oOpa3oBaHUs, OTPAKAOIIMX TOTOBHOCTh H
CITOCOOHOCTh 00yJaroIIMXCs K CaMOPa3BUTHUIO u JIMYHOCTHOMY
CaMOOTIPE/ICIICHUIO, C(OPMUPOBAHHOCT, HMX MOTHBAIlMM K OOYYCHHIO U
[ICJICHAMNPABJICHHOW  IMO3HABATEIbHOM  JEATEIBHOCTH, CHUCTEMbl 3HAYUMBIX
COIIMAJIBHBIX M MEXJIMYHOCTHBIX  OTHOILICHUM, II€HHOCTHO-CMBICIIOBBIX
YCTaHOBOK,

OTPAXAIOMIMX JIMYHOCTHBIE W TPAXKIAHCKUE TMO3WLIUU B JCATEIBHOCTH,
AHTUKOPPYNIMOHHOE  MHPOBO33PEHHUE,  IMPABOCO3HAHUE,  KOJOTMYECKYIO
KYJbTYpY, CHOCOOHOCTh CTaBUThb I1E€JIM M CTPOUTHh SKU3HCHHBIC IUIAHBI,
CIIOCOOHOCTh K OCO3HAHHMIO POCCUMCKOW TpPaKJAHCKOHM HIEHTUYHOCTH B
MOJIUKYJIbTYPHOM COLIMYME, B TOM YHCJIE

«4) chopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, a TakKe pasIuyHbIX (opM 0OIIECTBEHHOIO CO3HAHHUSA, OCO3HAHHUE
CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOPAa3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUU
C OOIIeUYeIOBEYSCKUMHU IIEHHOCTSAMH M HJcaIaMH TPaKTaHCKOTO OOIIEeCTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKON M OTBETCTBEHHOM
JIEATEIILHOCTH;

9) camoo0Opa3oBaHMIO, Ha MPOTHKCHUU BCEl JKU3HM, CO3HATEIIBHOE OTHOIIICHHE K
HEMPEepPhIBHOMY 00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW MNpodecCHoHaIbHOU U
OOIIIECTBEHHOH AEATEIIFHOCTH, <...>



11) npuHsATHE W peaTu3aluio I[EHHOCTEH 30pOBOro M 0Oe30rmacHoro obpasa
KU3HH, TIOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHSITHIX
CIIOPTUBHO-037I0POBUTEIHHONU NIEATEITLHOCTHIO, HEMPUSTHE BPEAHBIX MPUBBIUCK:
KypeHUs, YIIOTPEeOJICHUS aJIKOT 0I5, HAPKOTHUKOB,;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3UYECKOMY U
TICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIFOJICH, YMCHHE
OKa3bIBATh MEPBYIO TOMOIIIb;

13) ocosnaHHBIN BBIOOp Oyayimier npodeccuu M BO3MOXKHOCTEH pealn3aluu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHONIEHHWE K MNPOQecCHOHATBLHON
JESATEIbHOCTH KaK BO3MOXXHOCTH y4YacTHs B PEHICHUM JMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIICHAIMOHAIIBHBIX MPOOJIEM;

14) chopMUpPOBaHHOCTH HSKOJOTUYECKOTO MBIIUICHUS, TMOHUMAHUS BIIASHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIEHON
CpeIbl; IPUOOPETEHHE OMBITA SKOJIOTO-HAPABICHHON ACATEIHPHOCTI.
METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3zoevie nozuueckue oeiicmeus:

yCTaHABJIWBATh CYIIECTBCHHBIN TMPU3HAK WM OCHOBAaHUS JJII CpPaBHCHUS,
KJ1accupukanuu u 00001eHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX ;

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEENATh 1N JACSITeNIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHSAX  PEaBLHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH )KHU3HEHHBIX MPOOJIEM.
ba3zoevie uccneoosamennvckue oelicmeus:

BJIAJICTh HaBBIKAMHU yUeOHO-HCCIICIOBATEIHCKON M MPOCKTHOMN NESITEIBHOCTH
B 00J1acTH (DU3MKHU, HABBIKAMH pa3pelieHus: mpooiem;

BIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIIOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAlUd, MPEeoOpPa3oBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX M COIMATILHBIX MTPOEKTOB,

UMETh CPOPMUPOBAHHOE HAYYHOTO THUIIA MBIIIJICHUE, BIAJETh HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU ¥ METOJIAMHU;

BBISIBIIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOIAUTh apTYMEHTHI JIs JI0Ka3aTEeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBaTh TIOJIYYCHHBIC B XOJC PCIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;



yMEeTh CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEILHOM
NESATEeTLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEePEHOCUTH 3HAHMS 0 (U3MKE B MO3HABATEIHHYIO M MPAKTUIECKYIO
00JIaCTH KU3HEIECITCILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

YMETh OCYIIECTBIISATh IIEJICHANPABICHHBIA TONCK TIepeHoca CPEeACTB U
croco0o0B JIEUCTBUA B MPO(PECCHOHATBHYIO Cpeny;

BJIaJIETh CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOUCKY
METOJIOB peIIeHUs] NPaKTHUYECKUX 3a7a4, NPUMEHCHHIO Pa3IMYHBIX METOJIOB
MTO3HAHUS;

yMEeTh CTaBUTh M (HOPMYIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa3oBaTeIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYyaIUsX;

yMETh CTaBUTh NPOOJEMBI W 3a7adyM, JOIMYCKAIOIINE aIbTePHATHBHBIC
pEIICHHSI;

BJIAJICTh CIIOCOOHOCTHIO BBIIBUTATh HOBBIC HJICH, IIPEIJiaraTh OPUTHHAIBHBIC
MOIXO/IBI M PEIIICHUS;

yMETh pa3pabaThiBaTh IUIAH PEMICHUS NpoOJeMbl C YYETOM aHaIHM3a
UMEIOIIHNXCS MaTePUATBHBIX M HEMATePHUAITLHBIX PECYPCOB.

Paboma c ungpopmanueii:

BJIaJICTh HaBBIKAMH IOJYyYCHHS HHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOMCK, aHAJIMU3,
CHUCTEMATH3alMI0 M HHTEPIpETANuio HHOOPMALMK Pa3IMYHbIX BHJOB U (OpM
IIPEICTABIICHHUS;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEp)KAHMUS B PA3IUYHBIX (popmarax ¢
y4ETOM Ha3HaYeHUs WH(POpMAIMKU U IIEICBON ayIUTOPUH, BRIOMpas ONTHMAIbHYIO
dbopMy TIpEeICTABICHUS ¥ BU3yaTH3aIUH.

OIICHMBATh JTOCTOBEPHOCTh JISTUTUMHOCTh HMH(OpPMAIUU, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPATHbHO-3THIECKUM HOPMaM,

UCIIOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHUs, TPaBOBBIX H OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJICTh ~ HaBBIKAMHU  pacliO3HABaHWS W 3alUTBl  WHOOPMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS:
Obwenue

OcymiecTBiATh KOMMYHHUKAIMM BO BceX cdepax IKU3HU; BIAJCTh
Pa3IMYHBIMM CIOCO0AMU OOIIEHUS U B3aUMOJICUCTBUSA;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIh30BaHHUEM
SI3BIKOBBIX CPEJICTB,

apryMEHTUPOBAHHO BECTH JTUAJIOT.



PeryasiTuBHbIe yHUBeEpCaJIbHbIC YUeOHbIe 1eliCTBUS
Camoopeanuzayusn:

CaMOCTOATEJILHO OCYLIECTBJISATh MMO3HABATENbHYIO NIEATEIBHOCTh B 00JAaCTH
(bU3HUKY, BBISIBIATH TPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a9U B
o0pa30oBaTeIbHOMN NEATEIHHOCTH U )KU3HEHHBIX CUTYyaITUsX,

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

CaMOCTOSITEIbHO  COCTaBJISITh IUIAH PEIICHUST MPOOJEeMbl C  y4ETOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPETIOUYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a PEILICHHUE;

OILICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO LIUPOKOW JPYIAUIUU B
Pa3HbIX 00JaCTsIX 3HAHUH.

Camokonmpons:

JIaBaTh OILIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJICTh ~ HABBbIKAMU  TIO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBAHHUII;

WCIIOJIB30BaTh NMPUEMBI peIeKCUM IS OLICHKU CUTYyalluu, BHIOOpa BEPHOIO
pelieHus;

YMETh OIICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHUIO.

ImouuonanvHvlil UHMEIeKN, NPEeOnoaazawuil CHOPMUPOBAHHOCD:

CaMOPETYJMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHME, CIOCOOHOCTH aJalTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIieXy, ONTUMHU3M, HUHUIMATUBHOCTb, YMEHHME JECHCTBOBATh MCXOHSl U3 CBOMX
BO3MO>KHOCTEM.

IHNPEAMETHBIE PE3YJIBTATHI

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

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ia3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE



JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEpIUS,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJN, U3MEHEHHE 00BbEMA Tell MPH HArpeBaHUU (OXJIAKICHUH ), TEIIOBOE
paBHOBECHE, UCHApPEHHE, KOHJEHCALMS, IJIABJICHUE, KPUCTAUIM3ALMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyl€, CBSI3b MEXKIYy IapaMeTpamMu COCTOSHMS Ta3a B  HM30IPOLECcCaXx,
AIIEKTPU3aLUs TEJ, B3AUMOECICTBUE 3aPS/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi HEeprusi, MOTCHIHMAIbHAS DHEPrusi, MEXaHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWKM NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHUS W €JIMHUIIBI,
HaXoJUTh (OPMYJIbl, CBSA3BIBAIOUIUE JTAHHYIO (DPU3MYECKYIO0 BEIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TEN U TEIJIOBBIE SBJICHHS,
UCIIONIb3Yysl (DU3MYECKME BEIWYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi 3HEPIHsl XaOTHUYECKOro JBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBHUS TEIUIOBOTO JIBUTaTeNsl; IpH ONUCAHUU
NPaBUIbHO TPaKTOBaTh (DU3MYECKUH CMBICI MCHOJB3YEMBIX BEJIIMYUH, HX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(bU3HYECKYI0 BEJIMYHUHY C IPYTUMH BEJIMYUHAM;

OIMCHIBATH U3YUYECHHBIE IIEKTPUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (PU3NUYECKUE BEIMYUHBI: DJIEKTPUUECKUNA 3apsij,
IEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMsS] M EIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUYUHAMM;

aHANM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpPAHEHUsI MEXaHWYECKOW DSHEpPruM, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHIUI CYNEPIO3ULIMA CHJI, MPUHIMUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBAa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIMM TEIUIOBOTO ABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
NIEKTPUYECKOr0 3apsna, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCJIOBHS UX O€30MACHOIO UCIOJIb30BAaHUS B
MOBCEIHEBHOM XU3HU;

BBINIOJIHATh JHKCIIEPUMEHTHI MO MCCIENIOBAHUIO (DU3UUECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEpPEHUM, MpPU 3TOM



dbopmynupoBath TpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIpPOBATH BHIBOIHI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(¢uKkcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MPH IMPOBEACHUM UCCIIEJOBAaHUN B
pamMKax Y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLIEHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MpPU  pPELIEHMH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyI0 HH(POPMaLHUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO PpACHpPEleisITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJIEKBaTHO OLICHWBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YyYaIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOJEU, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JIEKTPUUECKUH 3apsifl, JIyd CBETa, TOUYEYHbIM UCTOYHHK CBETA, SAEpHas
MOJIENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siapa TMpH penieHUuH (PU3NIecKux
3aj1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsill, AJIEKTPOMAarHUTHBIE KojieOaHUs |
BOJIHBI, MPSIMOJIMHENHOE pPAacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3phext (poTodaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHAas

PaINOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUYECKOE HAIpPSXKEHUE, BJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsiii M CWia TOoKa B MPOIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHS W EIAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaja, SHEPrus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICTT
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYK (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXpPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOrO 4MCIa, MOCTyJarkl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY



3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OIMCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX HM3MEPEHUI: MpU 3ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYHMH B BHUJAE TaOIUL U
rpauKOB, AENATh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy10BaHUS;

pemary pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHajM3a YCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYEeHHOTO 3HAYeHUs (PU3UYECKOUN BEIIMYUHBI,

peuaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-TIONMYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAITM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUA MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TIpyNNe C BBHINOJIHEHUEM PaA3JIMUHBIX COIUMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO pPaCHpeneisaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

41 JrekTpocTatuia 10 https://m.edso0o0.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIITMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bu6mmorexa [IOK
' OTHOCHUTEbHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE

Ne Jlara

Tema ypoka Kontpoabnbsie IIpakTHyeckue uudpoBbIe
n/n Bcero U3YYeHUs

padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl

®u3nka — Hayka 0 IPUPOJE.

1 Hayunblie MeTZ bl HO?I,)H;)HIfa 1 bubnuorexa LIOK

9H
Y A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Posb 1 MecTo ¢uzuku B

5 (OopMHUPOBAHUN COBPEMEHHOM 1 bubnuoreka [IOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITEIbHOCTH JII0IeH
MexaHnuecKoe IBUKEHHE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JBUYKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe masieHue. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 I[I;I/I)K HUE MaTe I[I/IaJIL,HOI?I TOYKH TI0 1 bubmmorexa LIOK

© P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [IpuHnun otHocuTenbHOCTH [ anumes. 1 bubnuoreka [IOK

HNuepuuanbHbIe CUCTEMBI OTCYETA.

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8

IIepssbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

bu6mmoreka [IOK

o CYHEPHOIHIUI CHIL BTOpOHV3aKOH https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHON TOUKU

10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna CI(:HpOTI/IBJIeI?I/IqS)I pu I[BI/I)P;CCHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprusi MarepuaJibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHimanpHas SHEPTHUsl. bubnnoreka [HOK

[ToreHuuanbHas 3HEPTUS YIPYTO

https://m.edsoo.ru/ff0c461a
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1e(OPMHUPOBAHHOM MPY>KUHBL.
[ToTeHumanbHas SHEPTUsl TeIa BOIN3U
HOBEPXHOCTH 3eMIIU

18

IloTenumanbHble M HEMOTEHIINAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CUJI ¢ U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHUEM MEXaHUYEeCKOUN SHEepTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXAHUKEY

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

24

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monexyi. KonnuectBo
BeniecTsa. [locrosnnas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkxana remneparyp
Llenbcus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTopHnas pabota

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza»

29 H3onponecchl B uACATBHOM ra3e U X bubnnorexa [HOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa

bu6mmorexa [IOK

31 Bret Temumonepe ia https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa [OK

. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolecce

33 [TepBblit 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc

34 HeoGpatumocTs nporeccoB B bubmuoreka [IOK

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



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

[Tpuniun nevicteust u KII/ TenmoBoit

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora o Teme
39 «Monexynsipaas pusuka. OCHOBBI bubamorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue u KpUCTATUTH3AITHSL.
43 VnenbHas TENioTa MIaBiIeHUs bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaBHCHHE TEIIOBOTO Oanarca https://m.edsoo0.ru/ff0c6820
DJIeKTpU3anus Tell. DIEKTPUUECKUI
bu6mmoreka [IOK
45 3apsn. [IBa Buga 3J1€KTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOcébcc



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

[IpoBOIHMKH, TUATIEKTPUKH U

46 [IOJIVIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyaona. TouedHbIl si1eKTpUdeCKuil buGnnorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 otst. Ilorenuman. PasHocts Bubmorexa ITOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIAATIOB
IIpoBOOHUKH U TUSIEKTPUKHU B
50 BHI;KT OCTaTUIECKOM HOIJ)'IC bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
54 amnmapara, CTpyHHOTO TIpUHTEpa.

DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMiieHHe AIEKTPOIPUOOPOB



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

55

56

57

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlabopaTropHas pabota
«/3yueHue cMemaHHOro CoOeIMHEHUs
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 171 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«3mepenune DJIC ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBoIICTBA DJIEKTPOHHBIX ITYYKOB

[MomynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas POBOAUMOCTE. CBOMCTBA
p—n-niepexona. [TomynpoBoaHHKOBBIE
MIPUOOPHI

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

62

DNEKTPUYECKUH TOK B pacTBOPax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DIIEKTPOJIN3

DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006marmui ypok 1 bubmuorexa [JOK
«DJIEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnnorexka [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpPEaax»

67 PesepBHbIil ypok. KoHTponabpHas 1 bubnnorexka [JOK
pabota no Teme "DneKTpoAUHaAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromuii ypok 1 bubnuoreka [IOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoauyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
/i Tema ypoka Beero Koutpoabnble IIpakTuyeckue —— undposkie
padoTbI padoThbI o0pa3oBaTejibHbIE
pecypcsbl
[TocTosiHHBIC MATHUTBHI U KX

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bubnuoreka [{OK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITyKITUU
MaruuTtHoe 1ose MPOBOJHHKA C

) ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuorteka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAyKus. [ToTok

6 BeKTOpa MarHuTHOM uuaAykiuu. I1C 1
WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

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



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHH4eCcKHe KoieOanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o R https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
IIOKa3aTelIsl IPEJIOMIICHHS] CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



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

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U yCTPOCTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIleHUE bubnmotexa LOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPHH

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 [TOK
NOJINOTEKA
41 . A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
Cronerosa
3akoHbI hoTodddexTa. YpaBHeHne
42 BﬁHmTegl)Ha J'I(ii)I(I)Q)OTOB(i)(;@)eKTa bubmorexa HOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JleOeneBa. XumMudeckoe JIENCTBUE buGnuorexa [IOK
fesa. a https://m.edsoo.ru/ff0d04a6
CcBETa
TexHuyeckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme « 3JIE€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITHUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [IOK
pLOpPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 I1 b
OCTYNIATEL Hopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u nornoienre GpoTOHOB
48 big 1/1}1,16 eX01e aTOM:I co H(()bro OBHSI bubnnorexa [JOK
P pexol " A P https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BoaHoBbIe cBoiicTBa yacTull. BoaHEBI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckyssipHo-

BOJIHOBOM nyanu3m. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpatyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

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



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

Mnineunsiii [1yTe — Hama ["anakTuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B IAPAX rajJaKkTHUK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA
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O6o06matromuii ypok. Pons
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM
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PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBHbiiil ypok. Ontuka. OCHOBBI

67 CTeUATBHON TEOPHH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK
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acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeHBHOﬁ NmporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMoHCTpHUpOBaTh Ha MpUMepax poib U MecTOo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAayYHOUW KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU

Y TEXHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

YuuThiBaTh TPAHWIBI MPUMEHEHHUS HW3YYEHHBIX (U3UYECKUX MOJICIICH:
MarepuaibHasi TOYKa, WHEpLHUAIbHAsA CHUCTEMa OTCU€Ta, aOCOJIOTHO
TBEPAOE TENO, UACATBHBIA TIa3; MOJAEIH CTPOEHUSA Ta30B, XKUIAKOCTEH W
TBEPABIX TEJ, TOYCYHBIA SIEKTPUUYECKUN 3apsig — TMpU PEIICHUHU

¢duznyecKux 3a1a4y

Pacno3naBate Qusnveckue sBICHHS (NPOIECCH) W OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPUU
CTPOCHHS  BEIIECTBA M DJJICKTPOAWHAMHUKH:  pPaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE IBUKEHUE, CBOOOJHOE MajJieHue Te,
JIBIDKEHUE MO0 OKPYXXHOCTH, WHEpIUs, B3auMozeicTBue ten; nuddysus,
OpOYHOBCKOE IBIDKEHHE, CTPOCHUE JKHUIKOCTEH ¥ TBEPIBIX TelI,
W3MeHeHHe o00bEMa TeNnm TMpU HarpeBaHWU (OXJIAKACHUH), TEIJIOBOE
paBHOBecHe, HCHapeHHe, KOHACHCAIUs, IUIaBleHHWe, KPHUCTALIU3AIINS,
KHUIICHHE, BIAXKHOCTh BO3JyXa, MOBBINICHWE MJaBIEHUSA Tra3za MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIe, CBSI3b MEXKIY MapaMeTpaMH COCTOSHUS

ra3a B U30Ipoueccax; 3JICKTpU3alus T, BSaHMOI[efICTBPIG 3apsaa0B

10.4

10.5

OnuceIBaTh MEXaHUYECKOE JABWIKCHUC, UCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI:
KOOpAuHarTa, nyTh, ICPEMCUICHUEC, CKOPOCTh, YCKOPCHHUE, MaCCa TCJia, CHUJIA,
HMITYJIBC  TCJId, KHUHCTHUYCCKAA OSHEPTrHdA, MNOTCHLHUAIIbHAA  OHCPIUs,
MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOMIIHOCTh; IIPpU ONHCAHHU
MMpaBUJIbHO TPAKTOBATH (1)I/ISI/ILIGCKI/II\/'I CMBICJI MCIIOJIB3YyCMbIX BCJIIMYUH, UX
0003HAUCHHUS U CIVHUIbI, HAXOIHUTbH (I)OpMy.TIBI, CBA3BIBAOIINUC JAHHYHO

(I)I/I3I/I‘{CCI(YIO BCJIMYNHY C APYTUMH BCIMYNHAMU

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBa T€I W TEILIOBBIE SABJICHUA,
HCIIOJIb3YyA (I)I/ISI/I‘-ICCKI/IC BCJIMYUHBI: JAaBJICHUC I'a3a, TCMIICpATypa, CPCAHAA
KHHCTHUYCCKasa OHECPrud XaO0THYCCKOTI'O JABUKCHUA MOJICKY,

Cp€aAHCKBaApaTUIHAA CKOPOCTH MOJICKY I, KOJIHNYECCTBO TCIIJIIOTHI,




10.6

BHYTpPEHHSSL Heprus, pabora rasza, k03()QHUIMEHT MoNe3HOro AeWCTBUSA
TEIUIOBOTO  JIBUTATeNs; TPU  ONUCAHMH  MPAaBWIBHO  TPAaKTOBATh
(Gu3MUeCKUil CMBICI HUCIOJNB3YEMBIX BEIUYMH, HX OOO3HAYCHHS U
eIMHUIBI, HAaXOAWUTh (OPMYIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO

BCJIMUYUHY C APYTUMH BCIINYHUHAM

OnucelBaTh  M3yYEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIIEKTPUUYECKHUE SBJICHHS (IIPOIECCHI), MCIONB3YS (U3NUECKUE BEIUYHHBI:
NEKTPUYECKUN  3apsf, DJIEKTPUYECKOE II0JIe, HANpPsLKEHHOCTh — IIOJIA,
IIOTEHLIAAJ, Pa3HOCTh TOTEHLIMAJIOB; IIPU OIIMCAHUM IIPABUIILHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIOJIb3YyEMbIX BETMUMH, UX 0003HAYEHUS U €AUHULIBL;
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYUHY C

APYyruMu BEJIMYMHaAMU

10.7

10.8

10.9

10.10

AHATM3UPOBATH (PU3UIECCKHE TIPOIECCHI M SBICHUS, UCTIONIB3Ys (PU3NUICCKUE
3aKOHBI M TIPUHIUIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akoHbI
HproTOHa, 3aKOH COXpaHCHHS MEXaHMYECKON ISHEPruH, 3aKOH COXpaHCHUS
UMITyJIbCA, TMPUHIUN CYNEPIO3UIUNA CWJI, TPHUHIUI PABHOIPABHS
WHEPIHUATIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHUYECKYIO TEOPHUIO
CTPOCHHUSI BEIICCTBA, Tra30BbIC 3aKOHBI, CBS3b CPEJHEH KHHETHUYCCKOMN
OHEPTUU TEIUIOBOTO JBM)KCHHUS MOJIEKYJ C aOCOJIFOTHOM TeMIepaTypow,
MEpBBIA  3aKOH TEPMOJMHAMHKH; 3aKOH COXPaHEHHUS OJICKTPHUECKOTO
3apsiaa, 3akoH KylioHa; Tpu 3TOM pas3iudvarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE U YCJIOBUS (TpaHHUIIbI, 00JIacTH)

MNPUMCHUMOCTU

OOBSICHATH OCHOBHEIC IMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60p0B u
TCXHUYCCKUX yCTpOﬁCTB; pa3an4aThb yCJioBUs nx 0e30ImacHoro

HCIIOJIBb30BaHUsA B HOBCGI[HGBHOﬁ KHU3HU

BBIMOMHATE 2KCMIEPUMEHTHI 1O HUCCIENOBAHUIO (DU3MYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH; TIPU ITOM
dbopMynupoBath npodieMy (3aaaudy) U TUIOTE3y Y4eOHOTO SKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHUs, IPOBOJUTE OIBIT

1 GOpPMYJINPOBATH BBIBOJIbI

OcymiecTBiIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs! (PU3NYECKHX BEIHYUH,
IpPU 3TOM BHIOMpATh ONTHUMAIBHBINA CIIOCO0 M3MEPEHHsS U HMCHOJIb30BaTh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBath 3aBUCUMOCTH  MeXAy (GU3MUYECKUMU BEITMYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX HM3MEPEHMH; IPH OSTOM KOHCTPYyHpPOBAaTh
YCTAaHOBKY, (PMKCHpPOBATh  pe3yJIbTaThl  IOJyYEHHOH  3aBHCHMOCTH

(GU3MYECKUX BEIMYMH B BUJE TaOmuIl W rpadyKoOB, NeJIaTh BBIBOABI IO




pe3yibTaTaM UCCIEeI0BaHUS

10.12

Cobmoath npaBuiia 6€30MacHOro TPy/1a MPH MPOBEICHUH HCCIICIOBAHUH B
pamMkKax  y4eOHOrO0  JIKCICPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON U
HpOCKTHOI\/'I ACATCIIBHOCTH € UCITOJIb30BAHUCM U3MCPUTCIIbHBIX YCTpOI‘/JICTB u

J1a00paTOPHOTO 000PYTOBAHUS

10.13

Pemarp pacuérHbpie 3amaud C SBHO 33JaHHON (PU3UYECKOW MOJEbIO,
UCIOJNB3YS (PU3NYECKUE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHallM3a yCIOBHS
3a/1a4¥ BBIOUPATh (PU3MYECKYIO MOJETb, BBIACIATh (PH3UUCCKUE BEITUIMHBI
u (QopMynbl, HEOOXOAMMEBIC i €€ pEelIeHUs, MPOBOIUTH PACUETBI U

OLCHUBATh PCAJIbHOCTD INOJTYYCHHOI'O 3HAUCHU A (bH?)H‘ICCKOﬁ BCJIIMYHHBI

10.14

10.15

10.16

10.17

Pemiats Ka4CCTBCHHBIC 3aJa4u: BBICTpanBaTh JOTHYCCKHU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)K,Z[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHbIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

Hcnonb3oBaTe  OpU  pellleHMM  y4eOHBIX  3alady  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOIMM  JJIsi  IOMCKA, CTPYKTYpUPOBAHUSA,
UHTEpPIPETAllUM W NOPEJACTaBICHHUA Y4eOHOM U HAyYHO-TIOMYJISIPHON
uHpOpMaLlUY, NOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATDH MMOJIYyYaCMYHO I/IH(I)OpMaI_II/IIO

[TpuBOIUTH MpUMEpPHI BKIIAJa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAyKd, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpa, B

Pa3BUTHC TCXHUKHU U TEXHOIOTHI

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3UKE B MOBCEJIHEBHON KU3HU
uist  obecriedeHHsi 0€30MacHOCTH TpU  oOpalieHuH ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHHUS 37I0POBbS M COOJIIOICHUS

HOPM 5KOJIOTHUYCECKOI'O IMTOBCACHHUS B Oprxcanmeﬁ cpene

10.18

PaGoraTe B rpymme C BBIIOJHEHHEM pa3iIMYHBIX COLMUANbHBIX pOJEH,
IUTAHUPOBATh PabOTy IPyMIbl, PallMOHAIBHO paclpeensiTh 00sS3aHHOCTH
U IJAHUPOBATh JAESITENBHOCTh B HECTAaHAAPTHBIX CHUTYallUsX, aJ€KBaTHO
OIICHMBATh BKJIAJ KaXJIOTO U3 YYACTHUKOB TPYyNIbl B pEIICHHUE

paccMaTpuBaeMoil MpoOIeMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

111

11.2

JIeMOHCTpHPOBATh HA MPHUMEPAX POJIb U MECTO (U3UKU B (POPMHUPOBAHUH
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHW, B NPAKTUYECKOM JAEITEIbHOCTU JIOACH, LEIOCTHOCTh WU

€IMHCTBO (PU3NIECKOI KapTHHBI MUPa
VY4uTeIBaTh TpaHMLbl NPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEIeH:
TOYEUYHBIN DJIEKTPUYECKMM 3apsj, SAIACpHAas MOJIENb aroMa, HYKJIOHHas

MO/IETIb aTOMHOTO si/ipa MPHU PEeIIEHUN PU3NUYECKUX 3a]a4

11.3

11.4

11.5

Pacnio3naBath pu3nueckue siBieHus (IPOIECChl) U OOBACHATh HX Ha OCHOBE
3aKOHOB  QJIEKTPOAMHAMHUKM M KBAaHTOBOM (U3MKM: 3IIeKTpUUecKas
IIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE AECHUCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, SJICKTPOMAarHUTHAS WHAYKIUS, ICHCTBUE
MarHUTHOTO TIOJSl HAa MPOBOJHUK C TOKOM M JBWKYIIUHCS 3aps,
3JIEKTPOMAarHUTHBIE KoJieOaHus U BOJIHBI, IpSAMOJIMHEHHOe
pacrpocTpaHEeHHE CBETa, OTpakeHUe, IpesoMiieHHe, HHTepdepeHuus,
TuQpakuus ¥ TOJSPU3AUsS CBETa, AUCIEPCUs CBETa, (POTOAIEKTPHUCCKUI
ap ekt (poroaddexT), cBeToBOE NaBICHUE, BOSHUKHOBEHHUE JIMHEHIATOTO
CIeKTpa  aToMa  BOJAOpPOJA,  €CTeCTBEHHas M HCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceiBaTh M3y4YeHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, JIIEKTPUUYECKYI0 TPOBOAMMOCTb pa3jIM4YHBIX Cpea) U
JNIEKTPOMAarHuTHbIE  sIBIEHUS  (TpOLECChl), HUCHOIB3YyS  (U3NYECKUE
BEJIMYMHBI: JIEKTPUYECKUI 3apsij, CUla TOKa, JIEKTPUUECKOe HaNpsHKEHUE,
JIEKTPUUECKOE CONPOTUBIIEHHE, PAa3HOCTh moTeHuuanos, DJC, pabota
TOKa, HWHAYKIMS MarHuTHOTO 1oy, cuia Awmrmepa, cwia JlopeHua,
MHIYKTUBHOCTh KaTYyILIKH, SHEPTUs JIEKTPUYECKOTO0 U MAarHUTHOTO MOJIEH,
NEpUOJl U 4YacToTa KojieOaHUI B KojeOaTeNIbHOM KOHTYpE, 3apsjl U cuja
TOKa B TIpOlECCe TapMOHMYECKMX OJIEKTPOMAarHUTHBIX KOJIeOaHUH,
(oKyCcHOE pacCTOssHHE M ONTHYecKas CHJia JIMH3bl; IpU  ONUCAHHUH
MPaBWJIbHO TPAKTOBATH (PU3MYECKHUI CMBICI UCHOJIB3YEMBIX BEIMYUH, HUX
0003HaYeHHUsT W EIMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JTAaHHYIO

(1)I/I3I/I‘ICCKYIO BCJIIMYUHY C APpYTUMU BCINYHNHAMU

OnuceiBaTh HU3YYCHHBIC KBAHTOBBLIC SBJICHHSA W HPOLCCCHI, HUCIOJIb3Yys

(1)I/I3I/ILICCKI/IC BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, IJIMHA




BOJIHBI MW YaCTOTa CBCTA, OSHCPrusd MU HUMIIYJIbC (bOTOHa, nepuona
nojypaciaaa, SHEPrus CBA3HW ATOMHBIX AACP, IMPH OIMMMCAHHUU IPABUIIBHO
TPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYHUH, Hux
0003HaueHus U CIWHUIIbI, YKa3bIBaThb (bOpMYJ'IBI, CBA3BIBAIOIINEC JAaHHYIO
(1)1/131/111601(}/}0 BCIIMUUHY C JpYIruMU BCIHMYHWHAMH, BBIYHUCIATH 3HAYCHUC

(U3UYECKON BEITMUNHBI

11.6

11.7

11.8

11.9

11.10

11.11

11.12

Ananu3upoBaTh GU3NUECKUE MPOLIECCH U SIBICHUS, UCIIONB3Ys (pusnueckue
3aKOHBl W MPHUHOUIBL 3akoH OMa, 3aKOHBI IOCTEIOBATEIBHOTO H
MapajuIeIbHOTO COSTUHEHHS IIPOBOTHUKOB, 3aK0oH J[xoymnsa — Jlenna, 3akoH
ANIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA, ypPaBHEHHE
OnHmreitna s GoTorddexTa, 3aKOH COXpAaHEHHUS DJHEPrHH, 3aKOH
COXpaHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHUS SJICKTPUIECKOTO0 3aps/a, 3aKOH
COXpaHEHUsI MAacCCOBOT'O YHCIIA, TOCTYNIAThl bopa, 3aKOH paJroaKTHBHOTO
pacriaza; Ipu 3TOM pas3iIndaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHE W  yCIOBHA  (TpaHUIBI,  00JacTH)

IIPpUMCHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC  BCKTOpa HWHAYKOHWW  MArguTHOI'O  IIOJIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIIbIL HopeHua

CTpOI/ITL U OIIMCBIBATb I/I306pa)l(eHI/Ie, CO31aBacMoOC IINIOCKHMM 3CPKaJIOM,

TOHKOH JIMH30H

BhINONMHATE 2KCHEPUMEHTHI IO HUCCIEOBAHUIO (DU3MYECKHX SBICHUA U
IPOUECCOB C UCITOJIB30BAHHUEM NIPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/'I; IIpHu 5TOM
dbopmynupoBaTh IpodieMy (3a/a4dy) U TUIOTE3Y y4eOHOTO AKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEAIOKEHHOTO 000pYyI0BaHUS, MPOBOIUTE OIBIT

1 GOpPMYIHPOBATH BBIBOBI

OCYH.[CCTBJ'IHTL NpsAMBIC U KOCBCHHBLIC U3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCIIMYHH,
IIpnu 3TOM BBI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA W HCIIOJIb30BATH

W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHHI

UccnenoBaTh 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUM; MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNnbTaThl TOTYYEHHOHW 3aBUCHMOCTH (U3MUYECKUX BEIUYUH B BHJE

Ta6J'II/II_I u Fpa(I)I/IKOB, ACJIaTh BBIBOJELI IO PE3YJIbTATaM HCCICIOBAHUSA

CO6J'IIO,Z[3.TB ImpaBuja 0e301acHOTO Tpyda Iipyu NpoBCACHUUN I/ICCJ'ICI[OBaHI/II‘/’I
B paMKax y‘-IC6HOl"O 9KCIICPUMCHTA, yqe6HO-HCCHeHOBaTCHBCKOﬁ n
HpO@KTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX yCTpOﬁCTB

1 1a00paTOPHOro 000pyAOBaHUS

11.13

Pemate pacuérHple 3amauu C SBHO 3aJaHHON (DU3HYECKOM MOJIENbIO,




11.14

11.15

11.16

UCTOJNB3Ysl (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAN3a yCIOBUS
3a/1a4¥ BHIOMPATH (PU3HUECKYIO0 MOJICIb, BBIACIATh (DU3MUECKUE BETUIUHBI
u opmyinel, HeoOXoAMMbIC ISl €€ pENICHHUs, MPOBOAUTH PACUYETHI U

OIICHUBATh P€aJIbHOCTD ITOJTYYCHHOI'O 3HAYCHUA (bHBH‘*ICCKOfI BCIIMYHMHBI

Pemars KaueCTBEHHbBIE 3aJ1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIETMIOYKY PACCYXKICHHM C ONOpOM Ha H3y4YEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

Ucnonws3oBarh  mpu  pemieHUd  yuyeOHBIX  3aJlad  COBPEMEHHbIC
MH)OPMALIMOHHBIE  TEXHOJOTMH  JIJIsi  TOWCKAa, CTPYKTYPUPOBaHUS,
UHTEpIpEeTallMi W TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-TIOMYJISIPHOMN
nHpopMaluY, TONYYEHHONH U3 PAa3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

OOBSCHATh TPHUHLMIIBI JCUCTBUA MAIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iv4aTh YCIOBUS HMX OE€30MaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[TpuBOAMTH IPUMEPHI BKIIaZa POCCHICKHUX M 3apyOSKHBIX YIEHBIX-(DU3UKOB
B DPa3BUTHE HAayKHU, B OOBACHEHHE IPOLECCOB OKPYXKAlOIEro Mupa, B

Pa3BUTHUC TCXHUKH U TEXHOJIOT U

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOW KU3HH
Uil o0ecriedeHUs: O€30MacHOCTH IMpU  OOpaleHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPOWCTBAMH, JIJISi COXPAHEHHUS 3IOPOBBS M COOIOCHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY Katollel cpee

11.19

PaGorare B rpymnme c BBINOJIHEHUEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TIPYMIbI, PAllMOHATIBHO paclpesieNiaTh O0s3aHHOCTH U
IJIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJCKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpPyINIbl B PEIICHUE

paccmaTpuBaeMoil mpoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3neia

Koa npoBepsiemoro
3j1eMeHTa

IIpoBepsiemble dJ1eMEHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHN A

1.1

1.2

®usuka — Hayka o npupoge. Hayunsle mMeTozsl
MIO3HAHU OKPY>KAIOILEro Mupa. Ponb
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE ITO3HAHMS

IPUPOBL. DKCIEPUMEHT B (PU3HKE

MogenupoBanue  (GU3MYECKUX  SBICHUH U
npoueccoB. Hayuneie runoressl. Pusznueckue
3aKOHBI W TEOpUHM. ['paHMIBI IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Porp um wmecto ¢usuku B opMupoBaHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B

HpaKTquCKOﬁ ACATCIIBHOCTHU HIO,HCﬁ

MEXAHHUKA

KMHEMATHKA

211

MexaHu4deckoe JABHIKCHUC. OTHOCUTENIHLHOCTD
MEXaHHUYCCKOIo JABHIKCHMA. Cucrema otcuéra.

Tpaexropust

2.1

212

[lepememenne, CKOpOCTh (CpemHssi CKOPOCTH,
MTHOBEHHAas CKOPOCTbD) u YCKOpEeHHE
MaTepUaIbHOW TOYKH, WX TIPOCKIMU HA OCH
cucTtembl KoopauHat. CloxeHne nepeMerieHnii 1

CJIO’)KEHHE CKOPOCTEMN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBKEHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U INEPEMEIICHUS MaTEPUAIBHOM TOYKH OT

BpEMEHU

214

CBo0OoHOE nasieHne. Y CKOPeHUe CBOOOHOTO

naJieHus




2.2

2.15

2.16

2.1.7

221

KpuBonuneiiHoe  BHXKEHHE. PaBHOMEpHOE
JBIKCHUE MaTepUaAIbHON TOYKH 110 OKPYXKHOCTH.
VrioBas CKOpPOCTh, JTUHENHAsA CKOpOCTh. llepuon

K 9aCToTa. HGHTpOCTpeMI/ITCJ'IBHOC YCKOPECHUE

Texuuueckue yCTpOMCTBa: CITUJIOMETP,
JBUKEHUE CHapsAOB, LENHbIE W PEMEHHBIE
nepeaadu

[TpakTrueckue paboTel. M3MepeHne MrHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHMSI MEXKIY
My TSMU, MPOWIEHHBIMU TEJIOM 3a
[10CJIEI0BATEIbHBIE paBHBbIE MIPOMEXKYTKH
BPEMEHU IPU PABHOYCKOPEHHOM JBUXKEHUU C
Ha4yaJbHOW CKOPOCTHIO, paBHOW HYJt0. M3yueHue
JIBWKEHUSI IIapUuKa B  BSA3KOM  JKUJKOCTH.
W3yyeHnne  OBUKEHUS ~ Tejla,  OpOILLIEHHOTrO
TOPU30HTAJILHO

JANHAMUKA
IIpunnun orHocuTensHOCTH ['amunes. IlepBeiit

3aKOH HeroTona. I/IHepHI/IaHLHLIC CHCTCMbI

oTcuéTa

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil

2.2.3

224

Bropoit 3axkoH HeroToHa 11 MarepuaabHOR
TOYKH B MHEpIMaIbHOI cucteme orcuéra (MCO).
Tperuit 3axkoH HproTOHA A MaTepHAIBHBIX

TOYCK

3akoH BCEMHUPHOI'0 TATOTCHUA. Cuna TSOKECTH.

[TepBast kocMu4eckas ckopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIKEHHUS M CWIa  TpPEHUS  IOKOS.
Koadpduuuent tpenus. Cuna cOnpoTHBICHHS

IIpU ABMXXCHUU TEJIA B X KUAKOCTHU HUJIU I'a3€

2.2.7

[TocTtymarenbHO€ W BpamareabHOE JBHKCHHUE

a0COIOTHO TBEPAOTO Tea




MoOMEHT CHIBI OTHOCHTEIHLHO OCH BpalICHUs.

2.2.8 [Inedo cumbl. YcmoBuUs paBHOBECHS TBEPAOTO
tena B UCO
229 TexHuueckue YCTpOMCTBA: MMOALIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHKOB

[Mpaktrueckre padoOThl. I3ydeHue IBHIKECHHS
Opycka 1O HAKJIOHHOW  IUIOCKOCTH  TIOJ
JICCTBMEM HECKOJIbKMX CHI. MccnemnoBanue
2210 3aBUCHUMOCTU CHWJI yIPYIrOCTH, BO3HHUKAIOLIUX B
o nehopmupyeMoii  TpPYKHHE W PE3UHOBOM
obOpaslle, OT BEIUYHMHBI UX JedopMaIuu.
HWccnenoBanue yclOBHH pPaBHOBECHS TBEPAOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHNW A B MEXAHUKE

Wmmynec  MarepuasbHOW — TOYKH,  CHCTEMBI
231 MaTepuaibHbIX Touek. MMmynbc cuinbl

HN3MCHCHUC UMITYJIbCA TCJIa

3akoH  coxpaHeHus ummyinasca B HCO.

2.3.2
PeaxTnBHOE ABMKCHIE
2.3.3 PaGoTa crbl
2.3.4 MoOIIHOCTE CUJIIBI
235 Kunernueckas sHeprusi maTepuagibHOW TOYKH.
o Teopema 0 KHHETUUECKOW SHEPTUH
[ToTenumnansHas SHEpPIrHUsl. IToTennmanbHast
236 SHEPrusi ympyro AeGOpMUPOBAHHON MPYKUHBI.
o [ToTenumnansHas SHEPTUst Telna BOJIM3U
MMOBEPXHOCTU 3eMIIN
[loreHumanbHble W HEMOTCHIUAIBHBIC CHIIBL
937 CBsi3b  pabOThl  HEMOTEHIIMAIBHBIX CHIT €
o U3MEHEHUEM MEXAHUYECKOM HSHEPrUHh CHUCTEMBI
TeJ. 3aKOH COXPaHECHHSI MEXaHUYECKOW SHEPTUH
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JIBUJKEHHE paKeT,

BOJOMET, KOTIEp, NPYKUHHBIN TUCTOJIET




3.1

2.3.10

[Tpaktuyeckne  paboTbl.  M3yueHue  CBA3M
CKOPOCTEH Tea TMNpU  HEYNpPyroM  yjaape.
HccnenoBanue  cBA3M  pabOTBI  CHJIBI €

H3MEHEHHEM MEXaHHISCKOM OHEpPIruu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUH. bpOyHOBCKOE IBHKECHHE.
Huddysus. XapakTtep JIBHDKCHHUSI u

B33PIMOHCIZCTBH$I qacTull BEIICCTBA

3.1.2

3.13

Mopenu cTpoeHHs ra3oB, KUAKOCTEN U TBEPABIX
TeJl U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE

3TUX MOJIEJIEN

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocrossuHas ABoraapo

3.14

3.15

3.16

3.1.7

TemmoBoe paBHOBecue. Temmeparypa u €€

nsMmepenue. [lkana remneparyp Llenbcus

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U1€aTIbHOTO
rasa

AOcomoTHas TemrepaTrypa Kak Mepa CpenHei
KMHETUYECKOW HHEPruu TEeIJIOBOIO JBUIKECHUS
yactul ra3a. [llkana remnepatyp KensBuna

Vpasuenue Knaneiipona — MeHneneeBa. 3akoH

HanbroHa

3.18

3.1.9

3.1.10

l'azoBbie 3akoHBL. M30mpoueccsl B uaeanbHOM
ra3¢ C IIOCTOAHHBIM KOJIHYECTBOM BEIICCTBA.
U30TEpMa, U30X0pa, u306apa

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp
[TpakTueckne paboTel. M3mepeHue Macchl
BO3JyXa B KJaccHoW komHare. HcciemoBanue

3aBUCUMOCTH MCXKAY I1apaMEeTpaMn COCTOSHHUA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN




3.3

3.21

TepmonuHamuueckass  cucrema. BHyTpeHHsS
DHEPrusi TEPMOAMHAMHUYECKOM  CHCTEMBI H

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

3.2.3

KomngectBo TtemnoTsl M paborta. BHyTpeHHSS

SHEPIYs OAHOATOMHOI'O HACAJIIBHOI'O ra3a

Bunsl  Temnonepenaud:  TEIUIONPOBOJHOCTb,
KOHBEKLUsA, W3IydeHue. Temno€éMKOCTh Tena.
VnenbHas TemIOEMKOCTh  BemliecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIONCPCaA4C

3.24

3.2.5

IlepBbiii 3ak0oH TepMoauHaMuku. l[Ipumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
u3onpoueccaMm. ['paduueckas UHTEpHpeTAIHS

paboTHI Ta3a

TeroBele  MammHbl.  [IpuHOMOBL  AEHCTBUS
TEINIOBBIX MamuH. IIpeoOpa3oBanus SHEpruM B
TEIUIOBBIX MamunHax. KoagdumueHT mnone3Horo
nerictBus (manee — KIIJ[) TeruoBoit MamimHBLL
[uxn Kapnao u ero KII/]

3.2.6

Bropoii 3akon TepmoanHamuku. HeoOpaTumocTsb
MpOLIECCOB B Mpupoje. TemnaoBble IBUTaTENH.

Dxojnorudeckue npoOaeMbl TETNIO3IHEPTETUKH

3.2.7

Texnuueckune YCTpOMCTBA: JIBUTaTeIIb
BHYTPEHHETO CrOpaHMsi, OBITOBOM XOJIOAMIIBHUK,

KOHJIUIMOHED

3.2.8

[IpakTueckue paboTel. M3mepeHue ynaenbHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcalus. Vcnapenue u

3.3.1 KUTeHHe. YJielbHas TeIloTa MapooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUS

332 AOcomoTHasT Y OTHOCUTENbHas  BIAXKHOCTb

- BOo3ayxa. HacelleHnslil map

333 Teépnoe Tenmo. Kpucrammmueckue u amopgHbIe

Tena. AHH30TPONUS  CBOMCTB  KPHUCTaJUIOB.




Kunxne xpucramisl. CoBpeMEHHbIE MaTEpHAIIb

[InaBineHne W  Kpuctajmsauus. Y JelbHasd

334 TeruioTa riaBieHus. CyOaumanus
3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
TexHuueckue  yCTpOMCTBA:  TUTPOMETP U
336 IICUXPOMETP, KaJIOpUMET, TEXHOJIOTHH
o MOJIy4YEeHHUsI COBPEMEHHBIX MaTEpHalioB, B TOM
qucjie HAHOMAaTEPUaJIOB, U HAHOTEXHOJIOTUU
ITpakTnueckue padboTel. M3mMepeHue BIa)KHOCTU
3.3.7
BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
i1l OnekTpuzanust Tell. JJeKTpudeckud 3apsa. [Ba
o BUJIa DJICKTPUUYECKUX 3apsi/IOB
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akon Kynona
DneKTpuuecKoe noJe. HanpsoxkéHHocThb
415 aneKTpudeckoro nojs. [IpuHuun cyneprno3uium.
JInHuKM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 PaGora cun  37I€KTPOCTaTUYECKOrO  TOJISL.
o [ToreHmman. Pa3HOCTh NOTEHIMAIIOB
4.1 [IpoBOAHMKU W JUAJIEKTPUKA B TOCTOSSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpuueckas
IIPOHUIIAEMOCTh
DNEKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpoEMKOCTh  IJIOCKOTO  KOHJIEHcaTopa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa
TexHuueckue yCTpOiicTBa: AJEKTPOCKOTI,
419 AIIEKTPOMETP,  JJEKTpOCTaTHUEeCcKass  3alluTa,
o 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpakTHueckue paboThI. N3mepenune

ANMEKTPOEMKOCTH KOHICHCATOPA




4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

CPEJIAX

VcenoBus CyIIECTBOBaHUS [IOCTOSIHHOT'O
AJeKTpUYeckoro Toka. Mcrounuku Ttoka. Cuia
ToKa. IToCcTOSTHHEIN TOK

Hanpspokenue. 3akon Oma jy1s ydacTka Henu

On CKTPHUUYCCKOC COIIPOTUBJICHHUC. YIIGJ'IBHOG

COIIPOTUBJICHUEC BCIICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE
COCIMHCHHE TIPOBOTHUKOB

Pabota anexkrpuueckoro Toka. 3akoH Jxoyns —
Jlenma

MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (manee — OJHC) wu
BHYTPECHHEE COIMPOTUBICHHEC HWCTOYHUKA TOKA.

3akon Owma I8 TONMHOM  (3aMKHYTOIN)

anekTpuyeckoi enu. Koporkoe 3ambikaHue

4.2.8

DJIeKTpOHHAs TPOBOJUMOCTH TBEPBIX METAILJIOB.
3aBUCUMOCTb  CONPOTUBIIEHUS] METALUIOB  OT

teMriepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9

4.2.10

OnekTpuueckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBEHHass M TMPUMECHas
IIPOBOAMMOCTH MOIYIPOBOAHUKOB. CBolicTBa p-N

nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

DNeKTpUYECKUM TOK B JNEKTPOJIUTAX.

BJICKTpOJ'II/ITI/I‘ICCKaH JAUCCoranus. 9J'ICKTpOJ'II/I3

OnexTpuuecknil Tok B razax. CaMocCTOATENbHBIN
Y HECAaMOCTOATENbHBIN pa3psa. PaznudnHbie TUIIBI

CaMOCTOATCIILHOT'O pa3psaa. Moanus. [1na3zma

TexHnueckue yCTpOHCTBA: amIepMerp,
BOJITMETP,  peocTar, UCTOYHUKUA  TOKa,
AIIEKTpOHArpeBaTeIbHbIE npudopHl,

AIIEKTPOOCBETUTENbHBIE TPUOOPBL, TEPMOMETP




COIIPOTHUBIICHHUS], BAKYYMHBIA JUOJ, TEPMHUCTOPHI

u

boTOpe3UCTOPHI, MOIYHIPOBOJIHUKOBBIN JTHO/,

raJbBaHHUKa

[TpakTuyeckue paboThl. M3ydeHne CMeEIaHHOTo

COCIMHCHUA PE3UCTOPOB.

4.2.14 N3mepenne OJIC wHCcTOUHHMKA TOKAa M €ro
BHYTPEHHEro comnportuBieHus. HaOmonenune
AIIEKTPOIIH3A

11 KIIACC

Kox
pas3iena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE.

OJIEKTPOMATHUTHAA MHAYKIA

43.1

4.3.2

IlocTtosiHHBIE  MArHUTEL. BzaumoaeictBue

IIOCTOAHHBIX MAarHuTOB

MarautHoe  mone.  BekTop — MarHuTHOM

uHaykuuy. [IpuHnun cynepnosuuuu. JIuHun
MarHuTHoM  umHAykuuu. Kapruna smH#N
MarHuTHOM MHIYKUUU TIOJSA  ITOCTOSTHHBIX

MAarHuToB

4.
3 4.3.3

43.4

4.35

MarautHoe moie MMpOBOJHUKa C TOKOM.

KapTI/IHa JIMHUKW TIONS  AJUHHOTO npsaMoro
IMPOBOAHUKA u

3aMKHYTOTI'O KOJIBbIIEBOT'O

IPOBOJIHUKA, KaTyIIKH C TOKOM. OmbIT
Opcrena. BsaumopeiicTBue NpPOBOJHUKOB C

TOKOM
Cuna Amnepa, €€ MOZlyJIb U HAIIPABJICHUE

Cuna JlopeHua, €€ Monaynb U HallpaBJICHHUE.

JIBmKeHUE 3apsKEHHOU YJaCTHUIIBI B

OIHOPOJHOM MArHUTHOM IIOJIC. PabGora cuibl

Jlopenua

4.3.6

SIBneHue IIEKTPOMAarHUTHON UHAYKIIUU

4.3.7

IToTok BCKTOpa Mar HUTHOM HHAYKOUH




5.1

OJIC wmHAyKuuu. 3aKOH 3JIEKTPOMAarHUTHOU

4.3.8
unaykuuu dapanes
BuxpeBoe  anektpuueckoe  mose.  IJC
439 WHIYKUAA B  TPOBOJHHUKE,  JIBIXKYLIEMCS
o MOCTyNaTeIbHO B OJAHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBuno Jlenna
NunykTuBHOCTH.  SIBIEHME CaMOWMHIYKLUH.
43.11
OJ1C caMOMHYKIIUU
43.12 DHeprusi MarHUTHOTO MOJIsl KATYLIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
Texuunueckue YCTpOMCTBA:! IIOCTOSTHHBIE
4314 MAarHuThl, AIEKTPOMATHUTHI, JIEKTPOJIBUTATED,
o YCKOPHUTEIHN 3JIEMEHTAPHBIX 4acTull,
WHIyKIIMOHHAS TIeYb
[TpakTueckue padboTel. 3ydeHre MarHUTHOTO
IoJIsI  Karylmku ¢ TOKoMm. McceimenoBanue
4.3.15 JIECTBUS TOCTOSSHHOTO MarHuTa Ha PaMmKy C

TOKOM. HUccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

KonebarensHas cUCTEMA. CB0OOIHBIE
KOJIeOaHUs. lapmonnueckue  koneOaHUs.
[lepwon, wacrora, ammmtyna wu  (¢asa

KoJieOanuii

IIpyxuHHBIM ~ MasATHUK. MaremaTu4ecKun

MassTHHUK

5.1.3

YpaBHEeHHE  TapMOHWYECKUX  KOJICOaHM.
KunemaTnyeckoe ¥ JHHAMHUYECKOE ONMUCAHUE

K071€0aTeIbHOr0 IBMKEHUS

5.14

[IpeBpartieHre sHEPTUU MPH TaPMOHUYECKUX
KosebaHusAx. CBSA3b aMIUIUTYIbl KoJeOaHHUH

HCXO}IHOﬁ BCJINYHHBI (¢ AMINIMTY JaMHA




KoJIeOaHUH e€ CKOPOCTU M YCKOPEHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHUS B MJCATIbHOM
K0JIeOATeIbHOM KOHTYype. AHAIOTUS MEXIY
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU

konebanusmu. Popmyna Tomcona

5.16

5.1.7

3aKkoH COXpPAaHCHUS OHCPrun B HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

BbIHyX/leHHbBIE ~MeXaHUYecKue KoseOaHMs.
Pesonanc. Pesonancuas KpHuBasl.
BrinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KoyicOaHusl.

5.18

IlepemeHHbII TOK. CuHycouanbHbIN

IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) INEPpEMEHHOI'O TOKaA. AMHJII/ITYI[HOC
u HeﬁCTBYIOIHee 3HAa4YCHUC CHJIBI TOKa H

HAIIPSXKCHUA

5.1.10

5.1.11

5.1.12

Tpanchopmarop. I[IpousBoacTBo, mepenava u
norpebdieHue ANEKTPUIECKOU SHEPTrHH.
OKOJIOTUYECKUE PHUCKU TpU TPOU3BOJICTBE
ANEKTPUUECKOM SHEPTHUH. Kynerypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUHU B

OBCEIHEBHON KU3HU

TexHuyeckue  yCTpOMCTBA: ceiicmorpad,
AIEKTPUYECKUIN 3BOHOK, JINHUUT

QJICKTpOoIIepcaavd

IIpakTueckue paloThI. Hccnenoanune
3aBHCHUMOCTH N€pHoJa MalblX KoJjeOaHuiu
Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.
HccnenoBanne MEpeMEHHOr0 TOKA B LENH U3
IIOCJIEI0BATEIILHO COCIMHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U Pe3UCTopa

MEXAHUYECKUE

5.2
521

N SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHu4decKkue BOJIHBI, yCJIOBUSA

pacnpocTpaHeHusI. [Mepuo. CkopocTb




5.3

5.2.2

pacnpocTpaHeHUs u JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHbI
Wntepdepenus u nudpakuus MeXaHUYECKUX

BOJIH

5.2.3

524

3Byk. CkKopocTh 3Byka. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

DNeKTpOMarHuTHBIC BOJIHEL. YcaoBust
W3JIyYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmuasi opuenrtanusi BektopoB E, B u v B

JJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXCHUE,  MPEJIOMIICHHE,  IOJSpU3aIs,
mudpakuusi,  uHTepdepenuus.  CkopocTh

SJICKTPOMArdMTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe DJJIEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIBI  paguOCBA3M H  TEJEBUJCHUS.
Pannonokanms. DIEeKTPOMArHUTHOE

3arpsA3HEHUE OKPYKAIOILIEH Cpe/Ibl

5.2.8

TexHudyeckue  yCTpOWCTBA:  MYy3bIKaJIbHBIC
MHCTPYMEHTHI, YIbTPAa3ByKOBAasl JUArHOCTUKA B
TEXHUKE U MEJIULIMHE, pajap, paluonpuEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBY-neus

OIITUKA

5.3.1

5.3.2

IIpssMonMHEHOE pacIpoCTpaHEHHE CBETa B
onHOpoaHOM cpene. JIyd cBera
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.

[Toctpoenre n300pakeHNH B TUTOCKOM 3epKajie
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5.34

IIpermomiieHne cBeTa. 3aKOHBI ITPEIOMIICHUS CBETA.

AOCOIIIOTHEIN TTOKa3aTellb IMPCIOMJICHUA

[lonmHoe BHyTpeHHee otrpaxenue. [IpenenbHbli

YTOJI MOJHOI'O BHYTPEHHETO OTPAKCHUSA

5.35

Hucnepcusi cera. CioxHbIA cocTaB 0enoro




cBerta. IlBer

5.3.6

5.3.7

CoOuparoniie W paccewBaONIUe  JIUH3BI
Tonkass smH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKas cuiia TOHKOHM nuH3bL. [locTpoenue
HU300pakKeHUI B coOuparomux u
pacceuBaromux JMH3ax. Popmyna TOHKOU

JIMH3EL. YBelIMUYeHue, faBacMoe JUH30H

[Ipenensl MNPUMEHUMOCTH TE€OMETPHUYECKON

OIITUKHU

5.3.8

Wntepdepenims CBETA. KorepenThsie
HUCTOYHMKHU. Ycenosus HaOI0ACHUS
MaKCUMYyMOB u MHUHHMYMOB B
UHTEpQEPEeHIIMOHHONM  KapTUHE OT  JBYX

CI/IH(1)213HI)IX KOTICpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus ceera. JudpakiuonHas peméTka.
VYcnoBue HaAOMIOACHUS TJIABHBIX MAaKCUMYMOB
[Py NAJEHUU MOHOXPOMATHYECKOrO CBETa Ha

TU(PPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

5.3.12

TexHudeckue  yCTpOWCTBA:  OYKM,  JIyIIa,
¢doroanmnapar, IIPOCKIMOHHBIM  ammapar,
MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs ONTHKA,

JU(PaKIMOHHAS PEHIETKA, MOISIPOUT]

IIpakTueckue paboTHI. N3mepenune
nokasarenss — npenomiieHusa.  Mccnenosanue
CBOMCTB n300pakeHuil B muH3ax. HaGmonenue

JUCIICPCHU CBCTA

BJIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHuuBbl  OPUMEHMMOCTH  KIJIACCHYECKOU
MEXaHUKH. ITocTynaTsl TEOPUH
OTHOCHUTEJIBHOCTU: HMHBAPUAHTHOCTb MOLYJIS
CKOPOCTHM CBE€Ta B  BaKkyyme, [MPUHLUI

OTHOCUTEJILHOCTA DHUHIIITEHHA

OTHOCHTEIBLHOCTh OMTHOBPEMCHHOCTHU.

3aMe)IJ'IeHI/Ie BPEMCHHU U COKpAIICHUE IJINHBI




6.3

DHeprus 1 UMIYJIEC CBOOOHOMN YaCTHUIIBI

6.4

CBsizb Macchl C DHEPrued U UMIYJIBCOM
¢BOOOIHOM YACTHUIII. DHeprus IIOKOS

CcBOOOJHOM YaCTULIbI

KBAHTOBAA ®U3UKA

7.1

7.2

BJIEMEHTBI KBAHTOBO! OITTUKU

711

®otonsl. Popmyna Ilnanka cBA3M >SHEpruu
¢doTOHA C ero 4acToToi. DHEPrusi U UMITYJIbC

¢doroHa

7.12

7.1.3

OtkpeiTHe W wuccaenaoBanue ¢GoTtodddekra.
OnbIThI AlT. CroneroBa. 3aKoHbI

dboToaddekra

VYpauenne OuHmTelHa s (oTodddekTa.

«Kpacnas rpanuna» porodrpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeOGenera

7.15

XUMHYECKOE NEHCTBUE CBETA

7.16

TexHuueckne  yCTpoWcTBa:  (POTOIIEMEHT,

(bOTO,Z[aT‘lI/IK, COJIHCYHasd 6aTape51, CBCTOOUO]

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna
0 UCCJIEIOBAHUIO CTPOSHUS aToMa.

[Imanerapnast MoJEenb aTOMa

7.2.2

7.2.3

7.2.4

[Toctynatel bopa. M3inydeHne u moOTJIONIEHUE
(GOTOHOB TMpHU Mepexoje aromMa C OJHOIO
YPOBHSI DHEPrUU Ha JApYyrod. BHIbI ceKTpOB.
CriekTp ypOBHEW SHEPrUM aToOMa BOJOpPOa
BonHoBele cBoiicTBa yactul. BomHbl 1€
bponnsa. KopnycKyasspHO-BOJHOBOM Tyalau3M.
Judpaxius >1eKTPOHOB Ha KpHUCTAJLIax
CrioHTaHHOE ¥ BBIHY)KJIEHHOE M3IIy4YEHHUE.

YceTpoiicTBO B MpUHIUT PabOTHI Jiazepa

7.2.5

TexHuueckue  yYCTpOMCTBA:  CIEKTPAJIbHBIN
aHau3 (CHEKTPOCKOIl), Jla3ep, KBAaHTOBBIN

KOMIIBIOTED




7.3

7.2.6

7.3.1

ITpakTnueckue paboThI. Habnronenue

JMHENYaToro CreKkTpa
ATOMHOE A1PO

Meroapl  HAOMIONEHHWS W PETUCTpAllUU

SJICMCHTAPHBIX YaCTHIL]

7.3.2

OTKpbITHE paarOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompeneneHuio — cocraBa
paaroakTHBHOTO M3ny4yeHus. CBolicTBa anbda-,
Oera-, ramMMa-u3JIy4eHusl. Bnusiaue

PaaAnOaKTUBHOCTH HaA JXHUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5

OTtkpeITHE NpOTOHA M HehTpoHa. HykioHHas
mozensb sapa I'eiizen6epra — MBanenko. 3apsia

saapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaz. DNEKTPOHHBIA U MTO3UTPOHHBIH
Oeta-pacma. [Namma-uznydenue. 3akoH
paZo0aKTUBHOTO pacmaja

DHeprus CBsI3W HYKJIOHOB B sjpe. SnepHble

cwibl. Jledekt Maccer siapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

Anepubiii peaktop. TepMosaepHsIli CHUHTE3.
[Ipobnembl M MEpPCHEKTUBBI  AJEpHOU
SHEPIeTHUKMU. DKOJOrH4ecKue aCIIEKTBI
AJIEPHOMN DHEPrEeTUKH

DneMeHTapHbIe YaCTHULBI. OtkpeITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOJEUCTBHU

7.3.9

7.3.10

TexHuueckue ycTpoucTBa: ITO3MMETP, KaMmepa
Bunscona, sinepHbliit peakTop, aToMHas bomba

HpaKTI/I‘-IeCKI/Ie pa6OTBI. HccnenoBanue TPCKOB

yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3B&3gHoro wHeba. Co3Be3nus, spKue

3Bé3,[[BI, IJIaHCThI, X BUAUMOC JIBUKCHUC

ConHeuHas cucrema. IInanetsl 3€MHOM




TPpYIIIBI. IInaseTeI-TUTAHTEl B HUX CITYTHUKU,
KapJIUKOBEIC IIJIaHETHI. Maisrie TCJ1a

COJTHEYHOU CUCTEMBI

8.3

8.4

8.5

8.6

Comnnue, porocdepa u armochepa. ConHeunas

aKTUBHOCTH
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/IbI, UX OCHOBHBIC XapAKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc,  TeMIleparypa,  HUX
B3aMMOCBsI3b. JluarpaMma «CreKTpalibHbIN Kiace
— CBETUMOCTBY. 3BE3 /b1 TJIAaBHOM
MOCJICIOBATEIbHOCTY. 3aBHCUMOCTh «Macca —
CBETHUMOCTb IS 3BE3 ] TJIABHOM
MOCJICIOBATENHHOCTH

Buytpennee crpoenue 3BE31. COBpeMEHHBIC

NpEACTaBJICHUA O IIPOUCXOKIACHUN U 9BOJJIIOLIHWHN

CoJaiia u 3BE311. DTaribl JKU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyte — wHama  [amakTuka.
CrnupainbHas CTpYyKTypa lNanaktukwy,
pacnpeneneHue  3BE3, raza U IbUIM.
ITonoxxenne u neuxenne Connua B ['anaktuke.
[lnockass wu  cdepuueckass  MOACUCTEMBI

["anmakTukn

Tunel ranaktuk. PaguoranakTUKH U KBa34aphl.

YEpHble ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmupenue Bcenennoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact wu
paauyc Bcenennoi, Teopust bosboro B3psIBa.
Mogene «ropsiuern Bcenennoin». PenukroBoe

U3Iy4eHue

8.10

MacmrabHas CTPYKTypa BcenenHoit.
Meraranaktuka. Hepeménusie  mpoGsiemMsbl

aCTPOHOMHUHU
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