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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c yu€rom ¢enepanbHONH pabouell mMporpaMmbl BOCIHTAHUSA U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1Mo (uU3MKEe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
oOpa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU: JIUYHOCTHBIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IIJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Ou3nkay mo rojgaM o0ydeHHUs.

®du3uka Kak Hayka O HambOojee OOIMMX 3aKOHAX NPHUPOABI, BHICTYyINAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIUA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
busznueckor reorpadueid U actpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAyYHBIN METO/]] TO3HAHUS NP BHITIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢usmkud i ypoOBHS CpPEIHEro oOmero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaunusi mOpeanojaraeT HWCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoess npuxnaowoit  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEOHEro OOILEro
oOpa3oBaHusl SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO WCIOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpAaTOPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usznke oObEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
o0pa3oBaTeIbHOrO TMpollecca HCXONd U3 OCOOCHHOCTEH IUIaHUpPOBAaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMAaHHWE YJIENSETCS PEILICHUI0 PAcdYE€THBIX M KayeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ kadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kabunere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHCcTpanimonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe O00OpyJOBaHME [Jisi YUYCHHUECKUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(POBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHM LIENIIMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHne wuHTEpeca W CTPEMJICHHS OOYy4YaIOIMUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUIEKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK peE3ylbTara HW3YYCHHS
OCHOB CTPOEHHMSI MaTepuu U (yHAaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUNH OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O poiu (PU3UKH IS Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3Tux 1enei oOecreunBaeTcsl pelieHueM CIeAYIOMMUX 3a/1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e nmpuoOpeTeHue  CHUCTeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PU3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs pa3IUYHbIX 337ad4 C SBHO 3aJlaHHOM
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU TPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI JIJISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATENBHOCTH.

Ha u3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®duznka — Hayka O npupone. HayyHble METOIbI MO3HAHUS OKPYKAKOIIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MUECKUX SBJICHUNA M TpoueccoB. HaydHbie rumotesbl.
@u3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U IUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpPeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CiioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJMHEHHOE ABMKEHHE. ['padpuku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoOonHOe najzieHue. Y CKopeHrue CBOOOIHOTO MaeHUsI.

KpuBonuuenHoe  naBwxeHwe. J[BUKEHWE  MaTepUaAbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuuecKkne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIHUJIOMETD,
JIBW>KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC IEPEAAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne naBwkeHus Tena, OPOIIEHHOrO IMOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3Mepenue yckopeHust CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUU 110 OKPYKHOCTH.

Yyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHne nBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOro rOpu30HTaIBHO.

Tema 2. /lunamuka

[Ipununn  otHocutenbHOCTH  ['anmmned. IlepBweit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmia Tsokectu. IlepBas kocmuyeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHU NPU IBUXKEHUU TEJa B dKUJKOCTH WUIIU Ta3e.

[TocTymarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre ycTpoWcTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon Herotona.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKkOpeHHOM NOABbEME U MMAJCHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBeCHs TBEPIOTO Tena. Buasl paBHOBECHSI.

Yyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenne nBuxeHust Opycka o HaKJIOHHOM ITOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne ycinoBHil paBHOBECUS TBEPAOrO TeEJIA, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akoHbl cOXpaHeHUA 8 MeXaAHUKe

Nmnynec MarepuanbHOW TOYKH (Te€na), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuaylibHOW TOYku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbpHas DHEprus. [ToreHumanbHas DHEPrus YIPYro
nedpopMHUpoBaHHOM  mpykuHbl.  [loTeHIManbHas  dHeprust Tena  BONM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHJIBIL. CBsi3p  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMIYJIbCA.

PeaktuBHOE NBUXKEHME.

[Tepexon moTeHUIMATBHON 3HEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3yyenue abCONMIOTHO HEYNMPYroro yjaapa C TMOMOIIBIO JBYX OIWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXaHUYECKOW DHEPTrUu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aHMOJICMCTBUSL YaCTUI] BeELIeCTBA. MoJenn CTpOEHUs Tra3oB, XUIKOCTEU U
TBEPJIBIX TNl M 0OBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ msMmepenue. lllkama remneparyp
Llenbcus.



Mopens  uzpeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJeallbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHue H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITB, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BemecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbITh 110 U PY3UUN )KUAKOCTEH U ra30B.

Mopnenb GpOyHOBCKOTO JBUKEHUSI.

Moguens onbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIAPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOY AaBICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HJEaJbHOrO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKIY IMAPAMETPAMH COCTOSTHUS Pa3pPEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmooOuHaAMUKU

TepmonnHamuueckass cucTeMa. BHYTpeHHSAS dHEpPIrus TEPMOIAMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEPrusi  OAHOATOMHOIO  HWJ€ajJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCeHHE. Y JelnbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOLIECCOB B IPUPO/IE.

TennoBpie  MammuHbl.  [IpuHUOMNOBI  AEUCTBHS — TEIUIOBBIX  MAILIMH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMUECKUE NPOOJIEMbl TEIIOAHEPTETUKH.



TexHu4yeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATElb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW >HEpPruM Tela MPU COBEPUICHUM PAOOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBanue s¢pupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPTUH (TEMIIEpaTypbl) Tela MpH TEIUIoNepeaye.

OnbIT mo ananabaTHOMY pacCHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

HN3mepenune yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooGpa3zoBanue u KoHjeHcalnus. VMcmapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTENIbHASI BJIAXHOCTh Bo3ayxa. HaceilieHHblid map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJIM3aIus. Y ienbpHas TemioTa miasienus. Cyoaumanusi.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHU TMOJTYUYECHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MTAaPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAKHOCTH.

HaGntonenue HarpeBanus 1 MjiaBjieHUs] KpUCTAUIMYECKOT'O BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

N3MepeHne 0THOCUTENBHOM BIIaXKHOCTH BO3YyXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexmpocmamuxa
DnekTpu3auusi Tela. ODJEKTPUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil AeKTpUYecKuil 3aps.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TOJISI.

Pabora cunm  amekTpocratrmdeckoro  moss.  Ilorennwman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoe€MKOcTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YCTpPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: BJIEKTPOCKOI,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU3OBAHHBIX TEI.

DJIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKU B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOI'O KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenue 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuina Toka. [TocTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUUECKOE COIMPOTUBICHUE. Y ENbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTB
3JIEKTPUYECKOT O TOKA.

DIJIEKTPOABMKYIIASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3JieKkTpudeckoi 1enu. KopoTkoe 3aMbIkaHHeE.

DJIGKTPOHHAs ~ MPOBOJAMMOCTb  TBEPIABIX  METAJIOB.  3aBHCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas U npuMecHas IPOBOJMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DJIEKTpUUECKU TOK B  pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUMALUS. DIECKTPOIIN3.



OnexkTpudyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue ycTpoCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBINH AUO/I,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HaNPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTONIEPEYHOr0 CEYEHUS U MaTepHuaa.

CMmelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHHe BIeKTpoABMXKYyHIeH cuibl. KopoTkoe 3aMbikaHue
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yyeHue cMemaHHoro COeJMHEHUsI PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenne amekTpoiunsa.

MexknpeaMeTHble CBA3U

N3yuyenune kypca guszuku 6azoBoro ypoBHs B 10 kiacce ocylIeCTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMbl ypaBHEHUH, JHHEWHas (QyHKIHS,
napa0ouna, rurnepoosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanudeckoe IBIKEHUE B )XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIJI0O0OMEH KUBBIX OPraHU3MOB (BHU/bI TEIUIONEPENAayH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOIUTHYECKAS IHUCCOIMAIINSA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JPYrHe), JIBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH IPUHTED, AJIEKTpOHArPEBATEIIbHbBIC puOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe noJie. IneKmpoMazHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarauTHOM uHaykuumu. I[IpuHnun cyneprnosuuuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTtHoe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHUTHOTO MOJISI JUIMHHOTO MPSMOro MPOBOJAHUKA W 3aMKHYTOIO KOJBIIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarnpaBiieHUE. J[BUKEHHUE 3apSKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBreHne DJIEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIUUA. OJEKTPOABIKYIAS CWIA HWHIAYKIUHU. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe anexkrpuueckoe mosne. DIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBJIEHME CAaMOMHIAYKLIMH. OJIEKTPOABIKYIIAA  CHIA
CaMOMHAYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, O3JICKTPOABUrATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopenicrere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBrue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHHE 2IEKTPOMAarHUTHOW HHAYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHIIbI MHAYKIHUUA OT CKOPOCTH HU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne MarHuTHOr o oISl KaTyIIKU C TOKOM.

HccnenoBanne neiCcTBUSA NOCTOSSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue sSBIEHUS SJIEKTPOMArHUTHOM MHIYKIIHAH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0AHUA

Konebarensnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepuon, wacrora, amminutymaa u ¢daza KojeOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJI€O0ATETbHOM KOHTYpE. AHAJIOrUs MEXKAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoueOaHUAX. BBIHYKIEHHbIE MEXaHHYECKUE
kosneOanus. Pezonanc. BeiHyX1€eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennblii  TOK. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOIICHUE FNEKTPUUECKOM
SHEPIruM. JKOJOTMYECKUE PUCKU MPU MPOU3BOJACTBE AIEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: SJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTH4YECKUM MasiTHUK ).



Habmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc nmnpu mocleIOBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKU
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mogens TUHUYU AJIEKTPONIepEeaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

WccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nNEepeMEHHOr0 TOKA B LENH W3  IOCIEIOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, yCIOBUsS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBHUS U3YYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTpOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4yeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAs JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHA, Teledor, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

Habmronenue otpakeHust U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenune natepdepeHunu 1 Audppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOWCTB  AJIEKTPOMArHUTHBIX ~ BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuxka

l'eomerpuueckas onruka. lIpsMmonnHENHOE pacHpoOCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHBbI oTpaxkeHus cBeta. [locTpoeHue n3zobpakeHui B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKk0oHBI MpeOMIIEHUS CcBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yrojl IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcust ceeta. CloxHBIN cocTaB Oenoro cera. [[Ber.

ColOuparomue u pacceuBaroive JuH3bl. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaroux JuH3ax. Dopmyna TOHKOW JMH3BI. YBelUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHble HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOI€PEHTHBIX UCTOYHUKOB.

HMudpaknus cBera. JudpakuuonHas pemérka. YcCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Llemoncmpayuu

[IpsaMonuHeHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopkI.

[TonHoe BHyTpeHHEE OTpakeHne. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKONa.

Habmonenne natepdepeHnm cBera.

Habmonenue nudpakiuy cBera.

Habmronenue aucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOMIBIO PU3MBI.

[Tonyyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGmronenune nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokaszarens NpeoMIICHUs CTEKIIA.
HccnenoBanre CBONCTB H300paKEHUI B JTMH3AX.
HaGmtonenune nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panunpl  mpuMEeHHMOCTHM — Kiaccuyeckon — Mmexanuku.  [loctynarsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpAIlCHUE
JUTHBL.
DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHGPFHGﬁ U UMITYJIbCOM peJI}ITI/IBI/ICTCKOﬁ JaCTHUIbI. 9Hepm}1
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®oronsl. @opmyna Ilnanka cBs3u 3HEprUK POTOHA C €r0 YaCTOTOW. DHEPrus
U UMIyJbC (OTOHA.

OTtkpeiTue u uccnenoBanue Gororpdexra. Omeitel A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwitTel I1. H. JleGenena.

XHUMHUYECKOE NEHUCTBUE CBETA.

TexHu4yeckre YCTpOWCTBA U NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTodhHeKT Ha YCTAaHOBKE ¢ MIMHKOBOW IJIACTHHOM.

UccnenoBanue 3akoHOB BHEIHEr0 (poToaddekra.

Cseronuoy.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/A.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KoprnyckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YEHHE.

TexHu4eckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habntonenue muHeHyaThIX CIIEKTPOB U3JTYUYEHHS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

Hab6mtonenue nuHeiuaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOCHMS snapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO uU3nydeHus. CBolicTBa anbda-, Oera-, TramMMa-U3Iy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHas monens snapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnaa. ODNEKTPOHHBIA U TO3UTPOHHBIA OeTa-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

S nepHble peakuuu. JlenieHue u cUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON YSHEPTETUKHU.

DneMeHTapHbl€ YacTULlbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOIIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

®dyHaaMeHTanbHble B3auMOeCTBUSA. EAMHCTBO PU3NYECKOil KapTUHBI MHUpA.

TexHudecKkue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIHUX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

UccnenoBanne TpekoB yacTull (10 TOTOBBIM G oTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acCTpoHOMUU. [IprKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipKuM€ 3BE3JbI, IUIAHETHI, UX BHJIUMOE
JIBIDKEHHE.

CoJjHEeUHAast cucTeMa.

Comuie. ConHeuHass akTHUBHOCThb. McTounuk sHeprun ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpasbHBIM Kiacc —
CBETUMOCTB». 3BE31IbI TJIaBHOM IOCJIEH0BATEIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mueunbiii I[lyts — nama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmioro B3peiBa. PenmukToBOE M3MyUYEHHUE.

Macumtabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnle nmpobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGmtonenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOrO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, uranet, Mnednoro [1ytw.

O6o0mariee NOBTOpPEeHUE

Ponpr ¢u3uku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOM KapTHHE MHpPA, POIb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
bu3nUecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIEHUN O IPUPOLE.

MexnpeaMeTHbie CBA3U

N3yuenne kypca ¢usuku 0a30BOro ypoBHsi B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Medsxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, rumore3a, (GU3MYEcKas BEIWYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHUE CUCTEMBl YPaBHEHHWH, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX MPOEKIHWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: >nekTpudeckue SIBICHUS B KUBOM MpUpPOJiE, KoJieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUE
pajranuy Ha )KUBbIE OPIraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaIu3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yuebOHoro mpenmera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHb) JOJKHO OOECIICUUTH JOCTHKEHHE CIICTYIOIIUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS Y4eOHOTO mnpeameTra «DU3uKa» JOJDKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIIPaBJICHUN
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUAIOMIET0Cs KaK aKTUBHOT'O H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTHYECKUX MU
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJCHUCTBOBATh C COLUAIIbHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIMTAHMUS

c(hOpMHPOBAHHOCTh POCCUMCKOU rpa)K1aHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIBbHOCTH YYEHOI0;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUYAs ACTETUKY HAYyYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOT0 BOCIIUTAHMS:

UHTEpEC K pa3InyHbIM cdepaMm MpodecCHOHANIbHONU AESTENHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3MKU Ha TPOTSKEHUN BCEH KU3HM,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JSKOJOTMYECKOM KYJIBTYpbl, OCO3HaHUE TJIO0ATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IUTAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HAHUS LEJIed YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA,;

pacuiMpeHre OmbITa JEATeIbHOCTH HKOJOTMUYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTh B IIPOLECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Ba3oBble Jlornyeckue aeiicTBUA:
CaMOCTOAATENTLHO  (QOpPMYJNHpPOBATh U AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJIU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYUS] B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabarpiBaTh MJIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSX  PEabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBarejibckue IeiCTBHS
BJIaJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIFOYEBBHIMU TOHATHUSAMH M METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIICA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHANMM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMYIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh TPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTHh 3HaHUS MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXO/BI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JTOMYCKAIOIINE ATbTEPHATUBHBIC PEIIICHIS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUsS MH(pOpMaIuu (GU3NUECKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISATh IIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITNH;

UCIIONIb30BaTh  CpeACTBA  HMH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PM3MUECKOTO COJCpXKAHHUS B Pa3jIMYHBIX (opMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (U3MKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CUTyallud W CMsTr4ath
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM U WHIWBUAYAJIBHOU
padoThI;

BbIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JIEUCTBHA C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiI€HA KOJUIEKTHUBA,;

IIPUHUMATh  [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacnpenensTh poiu C YYETOM MHEHUW Y4YaCTHUKOB, OOCYXKIATh PE3yJbTaThl
COBMECTHOM padOThI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/laraTtb HOBBIE IIPOEKTHI, OLEHHUBATb UACU C IIO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBIIATL IIO3UTUBHOE CTPATErMYeCKOe IMOBEICHUE B Pa3IMYHBIX
CUTYalLUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSATENFHO OCYIIECTBIISATh MO3HABATEIbHYIO NIESITEIHOCTh B 00JACTH
GuU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYyTUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIHMU B 00JacTH
(Gu3KMKHU, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BIAJCTh HABBIKAMHM  TIO3HABATEIHHOM  peUIeKCMU  KaK  OCO3HAHHS
COBEpIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX TPOLECCOB, UX pE3YyJbTAaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYrUX NpPU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBbI M apryMEHTbl JPYrUX MpH aHAJIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce nocTukeHus JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMMBbI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM IMOIIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBaHUSI, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMH, BKIIFOYAIOIIEH CTPEMIICHHE K JTOCTVIKECHHIO LIEIU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

OIMMATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSIHHE
JIPYrUX, YYUTHIBAaTb €ro IMpU OCYIIECTBIECHWU OOIIEHHS, CHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K koHny oOyuenuss B 10 kjacce mnpeaMmeTHble Pe3ysbTaTbl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON JIESITEIbHOCTH JIHOJIEH;

YUUTBIBaTh TPAHUIBl TNPUMEHEHUS H3YyYEHHBIX (PU3MYECKUX MOJENeil:
MaTepHualibHasi TOUKa, MHEpIaIbHasl cUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TEIIO,
UJICaJIbHBIN ra3, MOJEIHU CTPOEHHUS Ia30B, )KUAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIWHEHHOE
IBU)KEHUE, CBOOOAHOE MAJeHUE TeJ, ABW)KEHHWE 110 OKPY)KHOCTH, HHepLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBECHE, WCTApEHWE, KOHJCHCAIWs, IJIABJICHHE, KPUCTAIIU3AIUs, KUTICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIHCHIBATh MEXAHWYECKOE IBWKCHHE, WCIONB3Yys (PU3MYECKHe BETUYNHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICII HCIHOJIb3YEMBIX BEJIWYMH, HUX OOO3HAYEHUS WM EIUHMIIBI,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TE€T M TEIUIOBHIC SIBJICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JABM)KEHUS MOJIEKYJ, CpEIHEKBaapaTUYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
NpPaBUJIBHO TPAKTOBAaTh (U3WYECKUH CMBICI MCHONb3YEMbIX BEIUYMH, UX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(¢u3nUIEeCcKy0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUCHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T10JIe, HAPSXKEHHOCTD IOJISA, MMOTEHILIHAJ, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W EAWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Yys (PU3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETHUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMUsI
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIMIBI JEHCTBUS MAalllMH, TPHOOPOB H
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
MIOBCEIHEBHOM KU3HU;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIEIOBAaHUI0 (HU3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHH, TpPU STOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OpYIOBaHHWS, MPOBOAWUTH OIBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIMYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOioaTh npaBuia 0€30MacHOrO TpyJa MPU MPOBEAECHUU UCCIECTOBAHUM B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOECKTHOU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarh pacuéTHBIC 3aJa4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a yCJIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOMMMBIe NIl €€ PElIeHUs, TPOBOAWTH PAcUYEThl M OIICHWBATh PEaTbHOCTH
TIOJTYYCHHOT'0 3HAYCHHS (PU3NIECKON BETUIMHBL,

pelaTh Ka4eCTBEHHbIE 33/1aUd: BBICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
IIENOYKY PACCYKICHHH C OMOpOoW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MPU  PEHICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBIICHUs YIeOHOW W HAyYHO-TIOMYJSIPHOU MH(OpMAIUY, TTOYICHHONW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTyIaeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUCCKHE 3HAHMS MO (PU3WKE B TOBCETHEBHOW KU3HH
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B Tpymme C BBIIOJIHEHUEM Pa3JIMUHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIQJI KQXKJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIIEHHUE PACCMATPUBAEMOU MPOOJIEMBI.

K konmy obOyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3UUECKUX MOJENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHasg MOJeNlb aTOMHOIO Sijpa MpH pEIIeHUH (PUINYECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SBICHUS (MPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHuus, aubpakiuus W MOOJSpU3alMs CBETa, JHCIEepCHUs CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEHYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBbIE CBOMCTBA BeIIECTBA (PJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMMOCTb  pa3IUYHBIX  Cpel) U
ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
AJIEKTPUYECKUN 3apsijl, CWia TOKa, DJIEKTPUUYECKOE HAMNpsKEHUE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIKYINAS cuiia, paboTa Toka,
WHIYKIHUST MarHUTHOrO mojsi, cuia Awmmepa, cwia JlopeHila, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCTOsHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMNUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUUI
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYECHUS U €IUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKUCHIBATh H3YUYCHHBbIE KBAHTOBBIE SIBJICHUS U TMPOLECCHI, HCIOIb3YS
bu3MYeCKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOTypacIiaga, SHEPTHS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aAHAM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SIBIICHUS, UCIONb3YsS (PU3NYECKHe
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapalIeIbHOTO
COCIMHEHUS TPOBOMHUKOB, 3aKoH Jxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOW
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHEHHS JHEPTUH, 3aKOH COXPAHEHHUS HWMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OTIpEISNSITh HAMIPaBJICHUE BEKTOPA WHAYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh U OIHKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI 110 HCCIEIOBAaHUI0 (HU3UYECKUX SBICHUW W
IPOLIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HM3MEPEHHUI: TpPHU 3TOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISThH MPSAMbIe U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIIOJIh30BAHUEM
OpSIMBIX U3MEPEHHI: TpPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOJr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEAOBaHUMN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOECKTHOU
JESTENHHOCTH C HCIIOIh30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (DPU3UYECKYI0 MOJIENb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (HOPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXXIECHUW C OINOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue sIBJICHNUS;

UCTOJb30BaTh  MpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMaIuio;

OOBSCHATh MNPUHLMIBI JEHCTBUS MalIUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsl COXPAHEHUS 3/I0POBbS U COOJIIOJEHUS HOPM 3KOJIOTHYECKOIro
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIBI B PEILIEHUE PACCMaTPUBAEMOI IPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P KonTtpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznean 1. PU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auamiica ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnnoreka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bub6nuorexa LIOK

@da30BbIE IEPEXOBI

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 pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosinHbIM 5eKTpUYeCKHil TOK. Toku B 12 bubnunorexa [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro o pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
1.1 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHn4eCcKHUe U AIEKTPOMarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1
3 Onrrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DNIeMEHTHI KBAHTOBOW OTNTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobmaiowee noBTopexHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeT(}),K bl HOEHapHI/ISI 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
HAy4YHOU KapTUHBI MUPA, B https://m.edso0.ru/ff0c33e6
MPAKTHYECKON JAESITETFHOCTH JTIOICH
MexaHn4eckoe IBUKEHHUE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuoreka [IOK
3 1
nBmxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE TIpsIMOSTMHEHHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnuorexa [IOK
5 1
JIBUOKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JBr>KeHME MaTeEpUAIbHOM TOUKH T10 1 bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [Ipunuun

9 CyIepIo3uLMK CUil. BTropoi 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Herorona st MatepuanbHOM TOYKH

10 Tpetnii 3akon HerotoHa aiis bubnunorexa LIOK
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMHUpHOro TsAroreHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

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

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaduimeHT tpenus.

13 Cuia szOTHBHequ:I npu I[B:IE(GHPIH bubmorexa LIOK

https://m.edsoo0.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[ToctynarensHoe U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cunbl. [Inedo cunbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIA
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTB CHJTBI.

16 Kunernueckas s3neprust MarepuaibHOW bu6muoteka LIOK
Touku. Teopema 006 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUH

17 [ToreHumanbHast SHEPTUS. bubnnorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHumanbpHast 3HEPTUSA YIIPYTO
ne(GopMUPOBAHHOM MPYKUHBI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBSI3b pabOTHI
HCIIOTCHIHUAJIBHBIX CHUJI C UBMECHCHHUEM
MeXaHU4eCKOU SHECPTHUU CUCTEMBI TCII.
3aK0H COXpaHEHUS] MEXaHUYECKOI
SHEPTHH

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

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

KoHnTponbHast paborta 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHCHHS B MEXaHHUKE)

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

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

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

22

XapakTep JABUKEHHUS U
B3aMMO/ICHCTBUS YaCTHUIl BEIISCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 cpeaHell KUHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onpoueccel B uACaIbHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3menenus. Konnuectso bubnnorexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Terionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VYnenbHast TEMI0EMKOCTD BEIIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edso0.ru/ff0c5c36
Terutonepenave. AnuabaTHbIN polecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [IOK
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B but6mmoreka [IOK



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

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6numoreka [IOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapoobpazoBaHue U KOHACHCAIMSL. bubnnorexa [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u

42 aMopdHbIe Tena. AHU30TPOIUS bubnnoreka [JOK
CBOMCTB KpuctaiuioB. Kuakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTAIIA3ALIIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS Bubmmorexa [IOK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK

44
YPaBHEHHE TCIIOBOrO banaica https://m.edsoo.ru/ff0c6820

45 Onekrpusanus Tei. JNeKTPUUECKUN bubnmnoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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

3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmnorexa [IOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsaoB. 3aKoH
47 Kynona. TodeuHEIN diIeKTpUYECKUN bubmmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Harpsx€HHOCTB IIEKTPUYECKOrO
48 nons. [IpuHiun cynepnoszunuun bubmmorexa [IOK
3JIEKTPUYECKHX Tosel. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmorexa [IOK
' fait. https://m.edsoo.ru/ff0c6f00
[IOTEHIHAIIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nuorexa [IOK
51 DnexTpoéMrocTh. KoHmencato
P A P https://m.edsoo.ru/ff0c7126
DNIEeKTPOEMKOCTH TUIOCKOTO
52 KOHJIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 Jlaboparopnas pabora "M3mepeHue
AIEKTPOEMKOCTH KOHIeHCaTopa'
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAIEHOTO

ammapara, CTpyHHOTO MpUHTEpA.
DJIEKTPOCTATUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma jist
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIIHOCTE 3JIEKTPUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambIkanue. JlaboparopHas pabota
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3zepBHublii ypok. KoHTpobHas
paboTa mo Teme "DnexkTpoauHamMuka' /
Bcepoccuiickast mpoBepoyHasi padbora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypok
«OnexTponuHamukay / Becepoccuiickas
poBepoyHas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs! TPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
CONPOTUBIIEHUSI METAIIIIOB OT
teMriepatypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BAKyyMe.

62 . 1
CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
[TonynpoBogHUKH, UX COOCTBEHHAs U

63 IIpUMECHasl MPoBOAUMOCThb. CBOMCTBA 1 bubnnorexa [IOK
p—~n-niepexoaa. [TonmynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTpUUYECKUH TOK B pacTBOpax U
paciuiaBax 3JI€KTPOJIUTOB. bu6muoteka LIOK

64 1
DIIEKTPOAUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DJEKTPOIN3
DNEeKTPUYECKHUI TOK B razax.

65 CaMOCTOSITeNTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSATEIIbHBIN pa3psa. MosHus. https://m.edsoo.ru/ff0c84ae
IIna3ma
DnexkTpruueckue mpruoopsl U

66 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmoreka LIOK
npuMeHeHue. [IpaBuna TeEXHUKHU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH
KoHTponbHas paboTa mo teme
«Qnekrpocraruka. [TocTossHHBIN bubmmorexa LIOK

67 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeAAX»

68 PesepBHblit ypok. O60061maomui ypok 1 bubnmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIC MATHUTHI B UX

1 B3auMoJiciicTBue. MarauTHoe I1oJe. 1 bu6mmoreka [IOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MarHUTHON HHTYKIIUH
MaruuTtHoe 1osie NpoBOAHHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuita Ammnepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MAarHUTHOTO I10JI Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmmorexa [IOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAyKIms. [loTok

6 BEKTOpa MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

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

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIMOHHAs I1€Yb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrponsnas pabota o teme
«MarnuTHoe 1oe.
DeKTpoMarHuTHast MHIYKLUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUI.
[peBpaenue sHepruu

bub6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
Meprojia MallbIX KoieOaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MACChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
QJICKTPOMAriuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIECE 3HAUEHNE CHIIBI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUUYECKOrO 3BOHKA,
reHepaTopa NepPEMEHHOTO TOKaA,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
KynbeTrypa ucnons3oBaHus
ANIEKTPOIHEPTUH B IOBCEIHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunbie 1 NPOAOIBHBIE BOJHbI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocts. [llkana buommorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
25 Konrponsnas pabdora «Konebanus u bu6mmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslil UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceta. [locTpoenue nzodpakeHuit B bubamorexa [IOK
) P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue csera. [TonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6mmoreka [JOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatophas pabota «/3mepeHue bu6muoreka [IOK
MoKa3aTeJis MPEJIOMIICHUS CTEKIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [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

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmronenue nucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJaccuyeckor Mexanuku. [locrymarsl bubnuorexa [JOK
ClieliMajJbHON TEOpUHr https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmmorexa IOK
P P https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUIBEL. CBI3b MacChl C DHEPTUEH U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrponsnas padora «OnTuka.
N bubmuorexa [JOK
39 OCHOBBI crieIIMaIbHON TEOPUHU

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddexra. YpaBHEHUE
42 SﬁHMTeqﬁ)Ha J(Ils)lq)(bOTOB(bg)eKTa bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potosddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMUYECKOE IEHCTBUE bubmmorexa OK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOe MPUMEHEHHE:!
44
¢dboTosrnement, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOU ONTHUKN)) https://m.edsoo.ru/ff0d0302
Mopens atoma ToMmcona. OTBITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LIOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYTIATRL bOpa https://m.edsoo.ru/ff0dOafa
W3nydenue u nmoriomieHue GOTOHOB
48 I H);IIC exojie aTOMEIlH co H(()?"O OBHS bubmorera [JOK
P pexo . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBkle cBoiicTBa yacTull. BoTHEI
. . bubmuorexa [JOK
49 ne bpoiins. KopryckynsapHo-BOIHOBOM

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA M HEHUTPOHA.
N3oronsl. Anbda-pacma.
DEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHblie peakiuu. AnepHslid
peaktop. [Ipobiiembl, IEPCTIEKTUBHI,
AKOJIOTMUECKHUE aCTIEKThI SICPHOU
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
1o3UTpoHa. MeTobl HaOII0IEHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cton «®yHaameHTanbHbIE
B3auMonencTBusa. EnMHCTBO
(bu3nvecKoil KapTUHBI MUPa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3Bé3aHOro Heba. Co3Be3nus, IpKue
3BE3BI, IIJIAHETHI, UX BUINMOEC
nBkenne. CojlHeYHAasT cUCTEMA



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

56

Comnune. ComHeyHas akKTUBHOCTD.
Hctounuk sneprun ConHIa U 3BE3]

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITIABHOU
MOCJIe10BATENIbHOCTU. BHyTpeHHee
cTtpoenue 38€371. CoBpeMEHHbIE
IIPEACTABIECHUS O IIPOUCXOKICHUN U
sBomonuu ConHIla U 3B€371

58

Muneunsii I1yts — nama 'anaktuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. ['anakruku. YEpHbIE TBIPHI
B sJIpax rajJaKTHK

59

Bceenennas. PasOeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON U
3THYECKOH cdepax AesaTeIbHOCTH
YeJ0BeKa

63

O606maromuii ypok. Poib u Mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpEeACTaBICHUN 0 PU3HMIECKON
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MarautHoe noie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslit ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpuUMepax poidb U MecTo (u3uKu B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jroen

10.2

VYuTeIBaThH I'paHUlIbl IPUMCHCHUS U3YUYCHHBIX (1)I/I3I/ILIGCKI/IX MOI[C.]'IGFIZ
MaTc€puajibHasad TO4YKa, HHCpHHUAJIbHAA CHUCTCMaA OTCLIéTa, a0COJIIOTHO
TBép,I[OC TCJIO, I/II[eaJ'IBHHﬁ ra3; Moacin CTPOCHUS Ira3oB, H(HHKOCTCﬁ u
TBépI[BIX TCII, TOYECYHBIN 3HeKTqueCKHﬁ 3apsaa — IMpU PCIICHUUN

(bI/I3I/IquKI/IX 3aga4

10.3

Pacnio3naBaTh (huznueckue sBieHUs (Ipolecchl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISPHO-KMHETHUYECKOW TEeOopuun
CTPOEHHs BellecTBA M  JJEKTPOJAMHAMHMKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBM)KEHHE, CBOOOJHOE NaJeHUE
T€Jl, JABUXKEHHE IO OKPY)KHOCTH, WHEpLUs, B3aUMOJACIHCTBUE TEI;
nupdysus, OpPOYHOBCKOE [BIKEHHE, CTPOCHUE IKUIKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o00béMa Tel TMpU  HarpeBaHUU
(oxJakaeHnu), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHICHCAIHS,
IJIaBJI€HUE, KpUCTAJUIM3allMs, KHUIIEHHE, BJIAXHOCTb BO31yXa,
MOBBIIIICHHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHHSI ra3a B H30Ipoleccax;

QJICKTPU3al A TCJI, BSaHMOﬂeﬁCTBHC 3apsaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWXKEHME, HCHONb3Yys (U3NYECKHe
BEJIMYUHBI: KOOpJAMHATA, IIYTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWila, UMIYIbC TeJla, KUHETUYECKas DJHEprus,
NOTEHIMAJbHAsE JHEPrus, MeXaHudeckas pabora, MeXaHWYecKas
MOIITHOCTb; TIPY ONHUCAHUU NPABHIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI
UCTOJBb3yEeMBIX BEJIWYHMH, WX OOO3HAUEHHWs W EAMHUIBI, HAXOAUTh
(dopMyIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY C JIPYTHMMHU

BEIn4ynHaMu

10.5

OnwuceIBaTh HN3YUYCHHBIC TCIIJIOBEIC CBOMCTBA TEJI M TEIJIOBEIC




SBJIGHUS, HUCHONB3ys (PU3MUYECKHE BEIUYMHBI: JaBJIEHUE Tas3a,
TEMIIEpaTypa, CpedHAs KUHETUYeCKas DHEpPrus XaoTHYECKOIo
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, paboTa Tra3a,
KO?((UIIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IPH
OIIMCAaHUU IIPaBUJIBHO TPaKTOBAaTh buznueckuit CMBICTI
WCIOJb3YEMBIX BEJIMYMH, X O0O3HAYCHHS W EIUHUIIBI, HAXOIUTh
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
ANEKTpUYECKUE  SIBI€HUSA  (TMpPOILECChl), HCMONb3yd (U3HUECKUe
BEJIMYMHBI:  DJIEKTPUYECKUM  3apsyl,  DJIEKTPUUYECKOE  IO0JIe,
HaNpsOKEHHOCTh IOJIA, IOTEHLMAN, Pa3HOCTh IOTEHLHUANOB; IpH
OINMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3yEMBIX
BEJIMYUH, HX OOO3HAYECHHsS U €AMHUIBI;, YKa3blBaThb (POPMYIIBI,
CBA3bIBAIOIIME  JIAHHYI0  (U3UYECKYI0 BEJIMYMHY C  JAPYIMMH

BCINM4YMNHaMn

10.7

aHANMM3UPOBaTh (U3MUECKHE TPOLECCHl W  SIBICHUS, HCIIONb3YS
(u3nueckre 3aKOHBI ¥ MPUHIIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, |l
u |1l 3akonpr HeloTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruw,
3aKOH COXPaHEHHMS] UMITYJIbCA, IPUHLINI CYNEPIOZULIMU CUJ, IPUHLHII
paBHONpPAaBUs  MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUSI BELIECTBA, Ia30BbIC 3aKOHBI, CBI3b
CpGZ[HefI KHHETUYECKOM OHEPruu TCIUIOBOI'O JABHUKCHHA MOJICKYJI C
a0COJIFOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsaa, 3akoH Kymona; mpu sToM
pasnuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIPKCHHUE M YCIIOBHS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€301acHOro

HCIIOJIb30BAaHUs B HOBCGHHGBHOﬁ KHN3HHU

10.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIb30BAaHUEM TMPSMBIX U KOCBECHHBIX M3MEPEHHIA; TIPU
3TOM (QopMyIHpOBaTH MpobiieMy (3a7ady) W THUIOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKCHHOTO

O60py,£[OBaHI/I$[, MMPOBOAUTH OIIBIT U (pOpMyJ'IPIpOBaTL BBIBOBI

10.10

OCYIJ_ICCTBJ'ISITB nNpsAMbIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCI(I/IX

BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTO/bI OLICHKNU HOI‘pGIlIHOCTCfI HBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXNY (DH3HMUECKUMH BEIMYMHAMHU C
WCIIOJIB30BAHUEM TPSMBIX H3MEPEHHH; MPH 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (DUKCHUPOBaTh pE3yJbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(U3MYECKUX BEITUYHMH B BUJC TAOIUI U TpadUKOB, A€TIaTh BHIBOJBI 110

pe3ynbTaTaM UCCIe0BaAHUS

10.12

CoOnromate mpaBwiia  0€30MacHOrO Tpyda TMpPH  NPOBEICHHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATEILCKOW M TPOEKTHOM JEATENBHOCTH C HCIIOJIh30BaHHEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYHOBAHHS

10.13

Pemate pacu€THple 3amaun ¢ SBHO 3aJIaHHON (DU3UYECKON MOJEIbIO,
WCTIONB3Ysl (PU3MUECKUE 3aKOHbI U TPHUHIUIBI, Ha OCHOBE aHalu3a
YCIOBHSL  3a7aydl  BBIOMpATh  (PU3UYECKYI0O MOJENb, BBIICIATH
(dbuzmveckrue BeTUYHHBI U (POPMYIBI, HEOOXOIUMBIE ISl €€ PEeIlIeHNUs,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyUEHHOTO 3HAUYEHUs

(hbU3UIECKOIN BETMYUHBI

10.14

Pemarp ~ kauecTBeHHBbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LIEMOUYKY PACCYKICHHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh NOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI TIOMCKa, CTPYKTYpPUPOBaHUS,
UHTEpHpeTallud M OPEJCTaBICHHUS Y4eOHOM M HayyHO-TOMYJISIPHOM
uHpOpPMAaLUY, TOJTYYEHHOW M3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHaJU3UPOBATh MOTy4aeMyI0 HH(OPMAIHIO

10.16

[IpuBoaANUTE TpUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOPETUYECCKHE 3HAHUSA MO (PU3UKE B IMOBCEIHCBHOM
XKHU3HU I o0ecnieueHrs 0€30MacHOCTH TP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKMMM YCTPOMCTBaMH, JUIsl COXPAaHEHHsS 370pOBbs U

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PaboTaTh B rpynme c BBIIOJHEHUEM Pa3INYHbIX COLIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHIbl, pPAlMOHAJIBHO  pacHpelressiTh
00SI3aHHOCTH W IJIJAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX
CHUTyallUsX, aJCKBaTHO OLEHHWBATh BKJIAJ KaXXJAOTr0 W3 YYaCTHUKOB

T'PYIIIBI B pelIEHHE paccMaTpUBaeMOM MpooOIeMbl




11 KIIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpuUMeEpax poidb U MecTo (u3uku B
(bOopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTH, B MPAKTUUYECKON AESITeNbHOCTU

J'IIO,I[GI‘/'I, OEJI0CTHOCTDb U €AUMHCTBO (1)I/ISI/I‘I€CKOI71 KapTHUHBI MUpPa

11.2

Y4uuTeIBaTh rpaHULIbl TPUMCEHCHUS N3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH:
TOYEYHBIN BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, aAaepHasd MOACIb aTOMA, HYKJIIOHHAA

MOJCJIb aTOMHOT'O sgApa IpHu pCUICHUN (I)I/I3I/I"ICCKI/IX 3agaq

11.3

PacnioznaBate (usuueckue sBieHus (MpoIlecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DIEKTPOJWHAMUKA UM  KBAaHTOBOW  (pU3MKU:
3JEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuroOB,
3JEKTPOMArHUTHAsT WHAYKIMS, JACHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMMCS 3apsii, dSJIEKTPOMarHUTHBIC
KojeOaHHUs U BOJIHBI, MPSMOJIMHEHHOE paclpOCTpPaHEHHUE CBETa,
OTpakeHHe,  TpelioMiieHne, uHTepdepeHnus, audpakmus wu
MOJIIpU3allksl CBETa, AMCIEPCUs CBeTa, (POTOINEKTpUUECKH IPeKT
(boTtoapdexrt), cBeTOBOE MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M  HUCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh  M3y4yeHHbIE CBOIICTBa  BemlecTBa  (AJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKHE, JIEKTPUUECKYIO MTPOBOJUMOCTh pa3IMYHBIX
cpel) U DJJIEKTPOMAarHUTHbIE SBJIEHHUS (IPOLECCHI), HCHOIb3Ys
¢u3nyeckre  BEIMYUHBI:  DJIEKTPUYECKMH  3aps], cuila  ToOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIIECHHE,
pasHocts noteHuuanoB, D/IC, pabora TOka, MHIYKIHMS MarHUTHOTO
nosig, cuna Awmmepa, cuina JlopeHIa, WHAYKTUBHOCTb KaTYILIKH,
SHEPrus IEKTPUYECKOrO M MAarHUTHOIO IIOJIEW, NMEpPHOJ] M 4YacToTa
KoJieOaHuil B KoseOaTeIbHOM KOHTYpE, 3apsi/i U CUjla TOKa B IpoLecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIOaHUH, ¢bokycHoe
paccTossHWE W ONTHUYECKas CWJa JIMH3bI, IPU ONUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3MYECKUI CMBICT HCHOJB3YEMBIX BEJIWYUH, HX
o003Ha4YeHHs] M EOUHUIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JaHHYIO (PU3UUECKYIO BETUYHUHY C IPYTMMH BEIMYMHAMHU
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OnuceIBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Y
(I)I/BI/I"IGCKI/IC BCJIIMYHUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBETA, SHEPIUA W HUMITYJIbC (I)OTOHa, nepmnon
nmoiaypaciiaaa, OSHEprusd CBA3M ATOMHBIX AACP, IPU OINHMCAHUHN
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
uX 00O03HAYCHHUA U CAWHUIIBI;, YKa3bIBaATb (1)OpMy.HI>I, CBA3bIBAOIIUEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMUUHY C APYI'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

AHaJII/I3I/IpOBaTI) (1)I/I3I/I‘-I€CKI/Ie HpOIIGCCI)I n ABJICHUA, I/ICHOJII)?;y?I
(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI nu HpI/IHHI/IHI)II 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIbHOTO W TapaJJIeIbHOTO COSAWHEHHUS MPOBOIHUKOB,
3akoH Jlxoyns — JleHua, 3aK0H 3J€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcTIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUSA  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboTodddekTa, 3aKOH COXpPAHEHUS DHEPTrUHM, 3aKOH COXpaHCHUS
WMIyJbca, 3aKOH COXPaHEHHS DJICKTPUYECKOr0 3apsjaa, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHCia, MocTynaTel bopa, 3akoH
paJMOaKTUBHOIO pachaja; TMph HTOM pa3iIudyaTh CIOBECHYIO
(hOpMyYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBHIPAKCHHE U YCIOBHS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITb n  OIIKMChIBATH I/1306pa)KCHI/Ie, cOo34aBacMoO€  IIIIOCKHM

3€pKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
3TOM (QOopMYIHpOBaTH NpoOJIEeMy (3a7ady) W THUIOTE3Y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000pynoBaHus, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh MpsSMBbIE W KOCBEHHBIE M3MEpPEHUS (PUBUUECKHUX
BEJIMYMH; MpPHU 3TOM BHIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpEeHUs M

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSMBIX ~ M3MEPEHMH; TpPH OSTOM KOHCTPYHpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3HMUECKHX
BEJTMYMH B BUJIE TaOIHIl ¥ TpadUKOB, J1eJaTh BBIBOBI M0 pe3yibTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU




HCCIEeNOBAaHUN B paMKax yqe6H0ro OKCIICPHUMCHTA, yqe6Ho-
HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHECM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SABHO 3aJaHHOU (DHU3MUECKON MOJENbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBL, HA OCHOBE aHAIM3a
yCIOBUS  3a/ladydl  BbIOMpaTh  (DU3WUECKYI0 MOJENb, BBIACIATH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEAIBHOCTH MOJYYEHHOTI'O 3HAYEHHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPAaNBATh JOTUYECKH
HEMPOTUBOPECUUBYIO LEMOYKY PACCYXAECHUU C OMOPOM Ha U3yUYCHHbBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (bHSI/ILICCKI/Ie SIBJICHUSA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3a/Jady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM Il TIOWUCKA, CTPYKTYpPHUPOBAHMS,
UHTEpIIpeTallil W TMPEJCTaBICHUsS y4yeOHOW M Hay4HO-TIOMYJIIPHOM
nH(pOpMallUY, MOJYYEHHOW M3 Pa3INYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTY4aeMyI0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB H TEXHHYCCKHX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[lpuBoaANUTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOHCTBaMH, JJIsI COXpPaHEHUS 3I0pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOT0 MOBEACHUS B OKPYKaIOIIeH cpefie

11.19

Paborats B rpymnme ¢ BBIIOJIHEHHEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNBI,  PAlMOHAIBHO  PACIPEeIsiTh
O0sI3aHHOCTH W  IUIAHUPOBATh JESTENBHOCTh B  HECTAHIAPTHBIX
CUTYyallMsX, AaJ€KBATHO OLIEHMBATh BKJAJ KaXJIOrO0 U3 YYaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MPoOIIeMBbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3neJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJAbI HAYUYHOI'O [IO3HAHUA

®usuka — Hayka o npupoxae. Hayunsie
11 METOJIbI ITO3HAaHUS OKpYysKaromero mupa. Pois
JKCIIEPUMEHTa W TEOpUUM B  IIpoIecce

MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (GU3HUECKUX SBICHUH W
nporieccoB. Hayunbie runoressl. Guznveckue
3aKOHBI M TEOpPUH. [ paHUIBI TPUMEHUMOCTH
19 (buznuecKkux 3aKOHOB. [MpuHIMT
' cooTBeTcTBUS. Ponp um Mecto ¢Qusuku B
(GhOopMUPOBaHMHM  COBPEMEHHOW  Hay4yHOU
KapTUHBI MUpa, B MIPaKTHYECKOU

NEATEILHOCTH TIOAEH

MEXAHHWKA

#HParKMHEMATHKA

MeXﬁHH'—I€CKO€ JOBUXXCHUC. OTHOCI/ITGHI)HOCTI)
21.1 MEXaHUYECKOT0 IBIKeHnA. CucremMa OTcuéra.

Tpaexkropus

2.1

[lepemerienue, cKOpocTh (CpeAHssi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
2.1.2 MaTEpPUAIBHOM TOUYKM, MX IMPOEKIHH HA OCH
CHUCTEMBI KOOp/IMHAT. Crnoxenune

nepeMemeHHﬁ H CJIO0XKCHHUC CKOpOCTGfI

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOpPOCTH,
yCKOpeHus, yTH u nepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPECMCHU




2.14

CBoOoaHOe masieHune. Y CKopeHne cBOOOTHOTO

nageHus

2.15

KpuBonuueliHoe nBwxeHne. PaBHOMepHOE
JABHXXCHUC MaTepPIaHBHOfI TOYKH 10
OKPY’XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U DPEMEHHBIC

nepenayn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOHN CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXNY IIyTAMH, IIPOUJECHHBIMU
TEJIOM  3a  IIOCJIENOBATCIIbHBIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHNH C HAa4daJbHOM CKOPOCTBIO, PABHOMU
HyJI10. M3ydyeHne NBHKEHUs LIapHuKa B BA3KOU
KUAKOCTU.  I3ydeHume  OBUXKEHUs  Telna,

OpOIICHHOTO TOPU30HTATBHO

2.2

#iHPari#H# INHAMUKA

2.2.1

[Tpunuun OTHOCUTEILHOCTH [anunes.
IlepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHIJI

2.2.3

Bropoit 3akoH HproTOHa 1711 MaTepuanbHOU
TOYKM B MHEPUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloTona ms

MaTCpUuaJIbHbIX TOUCK

2.2.4

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TsSKeCTH.

HCpBaH KOCMHUYCCKast CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBXXCHU n CHJia TPCHUA IIOKO4.

Koaddunment tpenus. Cuiia cOpOTUBICHUS




2.2.7

IIpU ABUKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3e

HOCTyrIaTeJ'IBHOC M BpalaTCJIbHOC IBMXCHHC

a0COJIFOTHO TBEPJIOTO TeJa

2.2.8

MoMeHT cuaBl OTHOCUTEIBHO OCH BpaliCHUs.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOJUIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH O
JeficTBUEeM HECKOJIbKUX cwil. MccnenoBaHue
3aBHCUMOCTU CWJI YIPYTOCTH, BO3ZHHKAKOLIMX
B nedopMupyeMoil IpyXHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIINHU.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepHalbHBIX TOuYeK. VMIyIbc CHUIBI H
W3MEHEHHE UMITyJIbca Tela
232 3akoH coxpaneHus wummnyiabca B HCO.
o PeakTuBHOE IBUXKEHUE
2.3.3 PaGora cuibl
2.34 MONIHOCTD CHJTBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOUYKH.
o Teopema 0 KWNHETUYECKOU SHEPTUU
[lorenunansHas osHeprus. lloreHnumanbHas
2386 JHEprus yIpyro ne(pOopMHUPOBAHHON
o npyxuHbl. [loTeHuumanbHas SHeprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIH
[loTeHuuanbHble W HENMOTEHUHUATIbHBIE CHUIIBI.
237 CBsi3b paboOThl HEMOTEHLUMAJIBHBIX CHJ C

U3MCHCHUCM MEXaHHYECKOM OHCpPIrUun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHHYECKOH OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHu4eckne yCTpOMCTBA: JIBHKEHUE PAaKeT,
- BOJOMET, KOTIEp, MPY>KUHHBINA MUCTOJIET
[lpaktuyeckne paboTel. M3ydeHue CBsI3U
23.10 CKOpOCTEM Teln Ipu HEyIpyroMm yzape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHU

3.11

OcHoOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenue. ludoysusa. Xapakrep ABUKEHUS U

B3aHMOI[CI>'ICTBI/ISI qacTul BCIICCTBA

3.1.2

Mogenu CTpoeHusT Ta30B, XKUIAKOCTEH U
TBEPABIX TeN U  OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MO

3.1.3

3.14

Macca wmonekyn. KonudyecTBo BemecTBa.
[Tocrosinnast ABorazipo

TemmoBoe paBHOBecwe. Temmeparypa u €€

n3Mepenue. [llkana temneparyp Llenbcus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKOU

TCOpHU UJICAJILHOT'O Ira3a

3.1.6

AbGcoutoTHas TeMIiepatypa Kak Mepa cpenHei
KMHETUYECKOM 3HEPIUU TEIJIOBOIO JIBUKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHaeneesa.

3akoH JlanbTOHA

3.18

I'azoBeie 3ak0HBI. M30mpoLIecChl B UAEATbHOM
ra3e C IIOCTOSAHHBIM KOJIMYECTBOM BEUICCTBA.

u30TEepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMET,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue macchbl
BO3/1yXa B KJIaCCHOM KoMHaTte. MccnenoBanue
3aBHCHUMOCTH MEX]y apaMeTpaMHu COCTOSHUS

pa3pekeHHOTo ra3a

3.2

OCHOBbI TEPMOJAMHAMUKUA

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHH:s
JHEpPIrus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonnyectBo Temnotsl u padota. BHyTpeHHss

QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunpl Temnonepenayu: TEIMJIOMPOBOIHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKoCTh Tena.
VienpHas TEIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TEILJIONIEpEaavC

3.24

IlepBb1it 3aKk0H TepMoauHAMUKU. [IpuMeHeHue
IIEPBOTO 3aKOHAa  TEPMOJMHAMHUKHU K
u3onpoueccam. ['paduueckass HHTEpIpeTALUSL

paboTsl raza

3.25

TemmoBble mamuebl. [IpuHIUOBL gelcTBUA
TeruIoBbIX MammH. [IpeobpazoBanus >HEpruu
B TEIIOBhIX  MammHaX. Ko3ddunueHnt
nmone3noro  jeiictBus  (manee —  KIIJ)

terioBor MamuHbl. [{ukin Kapao u ero KIT

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpolieccoB B IPHUPOJIE.
TerioBeie JIBUTATEIH. DKOJIOTHYECKUE

HpO6JIeMBI TCIIJIOOHCPICTUKH

3.2.7

Texnuueckue YCTpPOMCTBA: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTrueckue pabotsl. M3mMepenue yneabHOU

TEINIOEMKOCTH

3.3

###Par###AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

[NHEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHaeHcanus. Vcnapenue
u KUTICHHE. VY nenvpHas TEIUIoTa
napoo6pazoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl

KHUIICHUS OT JaBJICHUA

3.3.2

AOCOIIIOTHA YW OTHOCHUTEJIbHAS BIIAXKHOCTH

Bo3ayxa. HacelleHHsbIi nap

3.3.3

TBépnoe TEJNO. Kpucrannuueckue  u
amopdHble Tena. AHU3OTPOIUS  CBOMCTB
KpHUCTAJIJIOB. Kunxune KpHUCTAJLJIBL.

COBpeMeHHBIe MaTepuabl

3.34

IInaBnenne wu KpucTaljin3anus. Y nenbHas

TCILJIOTA ITJIaBJICHMA. CY6J'II/IMaI_[I/I$I

3.35

VYpaBHeHue TerIoBoro 6ananca

3.3.6

TexHudeckne yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIy4€HUSI COBPEMEHHBIX MATEPUAIOB, B TOM

YHUCJIC HAHOMATCPpUAJIOB, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTrueckue paboThI. N3mepenue

BJIA’KHOCTH BO3YyXa

OJIEKTPOAMHAMUKA

4.1

##HPar### O JIEKTPOCTATHUKA

411

Dnexrpuzauus Ten. DaeKTpuueckuil 3apsa. [sa

BHJa SJICKTPUYCCKUX 3apsa10B

41.2

[IpoBOoaHUKH, IHUBJIEKTPUKU u

MOJTYITPOBOTHUKH

413

3aKkoH COXPAHCHUS SJICKTPUICCKOTI'O 3apdaaa

41.4

Bsaumopericteue 3apsanos. 3akoH Kymnona

415

DIIEKTpUYECKOE oJie. Hampsx€HHOCTb
3JEKTPUYECKOTO TIOJIA. [TpuHnmn
cynmeprno3unuu.  JIMHUM — HANPSHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cui  2IEKTPOCTATUYECKOTO OIS

Ilorennuain. Pa3HoCTh MOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I U OUDJICKTPUKU B MOCTOAHHOM




QJICKTPUICCKOM ITOJIC. Z[I/IBJ'IGKTPI/I"IGCK&H

MIPOHUIIAEMOCTh
DIJIEKTPOEMKOCT. Konpencarop.
41.8 DIJIEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa
TexHudeckne  yCTpPOMCTBA:  BIJIEKTPOCKOI,
419 INEKTPOMETP, AJIEKTPOCTATUYECKAS 3alUTA,
o 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 IIpakTryeckue padoTHI. HNzmepenne

SHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

#HHPar#HIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAaHUA IHOCTOSHHOI'O

421 3JIeKTpUYecKoro Toka. Mcrounnku Toka. Cuna
Toka. [locTostHHBII TOK
422 Hanpspkenue. 3akon Oma 1715 yyacTka 1enu
423 DNEKTpUUECKOe COMPOTUBJICHHUE. Y IeTbHOE
o COTMPOTHUBIICHUE BEIIECTBA
oy [locnenoBarensHOE, napaiesbHoe,
o CMEIIAHHOE COeMHEHHE TPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOMHOCTB ANEKTPUIECKOTO TOKA
anexTpoaBkymas cuna (ganee — I/C) u
427 BHYTPEHHEE COINPOTHBIICHHUE MCTOYHHMKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpuueckoil nenu. Koporkoe 3ambikanue
DneKkTpoHHas MPOBOJAUMOCTh TBEPIBIX
128 METa/NIOB.  3aBUCHMOCTb  COIPOTUBIICHHS
o METaJUIOB oT TEMIIepPaTypPHlI.
CBepXIpoOBOIUMOCTH
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHas U npumMecHas
IIPpOBOAUMOCTL ITOJYIIPOBOIAHUKOB. CsoiicTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPHOOPHI

4211

ONEKTPUYECKUI  TOK B DJIEKTPOJMUTAX.
DNEKTPOIUTHYECKAS JUCCOLHALHUA.

DIIEeKTPOIH3

4.2.12

DIIEKTPUUECKUI TOK B rasax.
CaMOCTOSITEIBHBIE M HECAMOCTOSITEILHBIA
paspsaa. PaznmuuHble TUIBI CaMOCTOSATEIBHOTO

paspsaa. Monnus. [Inazma

4.2.13

Texnnueckue YCTpOMCTBA: aMIepMerp,
BOJIbTMETP,  peOCTaT, HMCTOYHUKH  TOKa,
3JIEKTpOHArpeBaTelIbHbIE npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIIEHUS, BaKyyMHBII N0/,
TEPMHCTOPHI u (hoTOpe3ucTopHl,

HOJ'IyrIpOBOI[HHKOBBIﬁ AU0oa, raJlbBaHHKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIC uCTOYHMKA TOKa M €rO
BHYTpPEHHEro conpotuBieHus. HaOmroneHue

QJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pa3nena JIEMEHTAa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHNS

4

OJIEKTPOJJUHAMUKA

###Par#H##M AT HUTHOE [1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIUA

43.1

TloctosuaHble Mar"uTbl. BizamMmojeiicTBue

IIOCTOSAHHBIX MaroHuTOB

4.3

4.3.2

MarautHoe mone. BekTop MarHuTHOU
uHAyKuuu.  [lpuHnun — cynepno3unuu.
Jlunum MarHuTHOM wuHAYKUMU. Kaptuna

JIMHUM  MArHATHOW  MHAYKUMU  TOJA




IIOCTOAHHBIX MaroHuToOB

MarauTtHoe 10J€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1OJS JJIMHHOTO TPSMOTO

IIPOBOAHMKA M 3aMKHYTOI'O KOJBLIEBOT'O

433 MPOBOJIHUKA, KATyIIKU C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBrue mpoBOTHUKOB C
TOKOM
434 Cuna Amniepa, €€ MOYJIb U HalpaBJIEHUE
Cuna Jlopenua, e€ MOyNb U HANpPaBIICHUE.
JIBu>keHHe  3apsDKEHHOM — YacTUIbl B
435 OJTHOPOJHOM MarHuUTHOM Tmoje. PabGora
cunel JlopeHia
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMA
O/1C unaykuuu. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykiuu Papajnes
BuxpeBoe »anextpuueckoe mnone. IC
WHAYKIUA B TPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYNATEeNbHO B OJHOPOIHOM MarHUTHOM
noie
4.3.10 [IpaBumno Jlenma
NHIyKTUBHOCTB. SIBIIEeHME CAMOMHAYKIUH.
43.11
OC caMoMHIYyKIIUHT
DHeprusi MarHUTHOTO TIOJIs KaTyIIKH C
43.12
TOKOM
4.3.13 DJEeKTpOMarHUTHOE 110JIe
TexHuueckue  yCTpOMCTBA: MOCTOSIHHBIE
MAarHUTBI, ANEKTPOMAarHUTBHI,
4.3.14
AIIEKTPOJIBUTATEIb, YCKOPUTETH
AJIEMEHTapHBIX YaCTHII, UHAYKIIMOHHAS T1€Yb
[IpakTnueckue paboTHL. N3yuenune
4315 MarHUTHOTO TOJsl KAaTYIIKM C TOKOM.

UccnenoBanue JOeUCTBUS  IIOCTOSHHOTO

MarHuTa Ha pamKy ¢ TokoM. MccnenoBanue




SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIIUN

KOJIEBAHMA 11 BOJIHBI

5.1

#HPartt#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarenruas  cucrema. CBOOOIHBIE
koneOanus. [apmonunueckue KosjaeOaHUs.
Ilepuon, wacrtora, amrumtyna u (asa

KOJIEOaHUui

512

[Ipy>xuHHBI MasATHUK. MaTtemMaTuyeckuii

MasATHHUK

5.1.3

VYpaBHeHHE TapMOHHYECKHX KOJEOaHUU.
Kunematnyeckoe u JTMHAMHYECKOE

OITMCaHKE KOJIE0ATSIBHOTO JABHOKCHUA

5.14

[IpeBpamenue SHEPIruun pu
rapMOHMYECKUX  KOJEOaHUsX. Css13p
aAMIUIATYIbI KoJe0auuii HCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH U YCKOpPEHUS

5.15

Konebarenpubiit  koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJieOaHus B
UICATBHOM  KOJeOaTeJbHOM  KOHTYpeE.
AHaNoruss MeXIy MEXaHHMYECKHUMH |
AIIEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyina Tomcona

5.1.6

3aKkoH COXpPAaHCHUA DHCPIruru B HACAJIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BreiHyX1eHHBIE MEXaHUUECKHE KOoJeOaHusl.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxieHHbIe DJIEKTPOMAarHUTHBIE

KoJIeOaHus.

5.18

Ilepemennbii  TOK.  CHHYCOUJATBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOI0 TOKa.
AMIUIMTYTHO€ W JICHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA W HAIIPSKCHUSA




5.1.10

Tpancdopmarop. [IponsBoactso, nepegaya
U NOTpeOJeHue 3JIEKTPUUECKON 3Heprum.
DKOJIOrMYecKre PUCKU IpU MPOU3BOACTBE
JIEKTPUIECKON SHEPTHH. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B

NOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicMmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUH

QJICKTponepcaavd

5.1.12

[lpaktuyeckue pabotsl. MccnemnoBaHue
3aBHCUMOCTH NEpUOJia MaJbIX KojeOaHWH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCCBhI
rpysa. McciaenoBanue nepeMEeHHOIO TOKa B
LENU W3 IOCICNOBAaTENbHO COCIUHEHHBIX

KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA

5.2

#HHPartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

521

Mexauundeckue BOJIHBI, yCI10BUA
pacmpoctpanenus. [lepuon.  CkopocTh
pacmpocTpaHeHUss W JUIMHA  BOJIHBIL.

HOHCpC‘-IHBIC " IPOAOJILHLIC BOJIHBI

5.2.2

##HPar### Nntepdepenuus u nudpaxius

MCXaHHNYCCKHNX BOJIH

5.2.3

3Byk. CKopocTh 3ByKa. I'pOMKOCTBH 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.24

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYeHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
Bszaumnuast opuenTanus BexktopoB E, B u v

B 2JIEKTPOMAarHUTHOW BOJIHE B BAKyyMe

525

5.2.6

CBoifcTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)kKeHHE, IPEIIOMIICHHE, NOJpU3aLus,
mudpakuus, uHTepdepenuus. CropocTb
JIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne >MeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHUMIIBI paguOCBA3M U TEJIEBUACHMUS.
Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKpYXKaroUleil cpeabl

5.2.8

TexHuuecknue YCTpPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBI, YJIBTPa3ByKOBasI
NUAarHOCTHKAa B TEXHUKE U MEIMIIVHE,
panap, paIuONPUEMHUK, TEJNEBU30DP,

aHteHHa, tenedon, CBU-neup

5.3

###ParH#OIITUKA

53.1

[IpsiMonuHeitHOE pacrpocTpaHEeHUE CBeTa

B OJTHOPOJIHOM cpexe. Jlyu cBera

5.3.2

OtpaxxeHre cBeTa. 3aKOHBI OTPAKECHUS
cBeta. [loctpoeHne n300paXkeHuid B TWIOCKOM

3epKaie

5.3.3

[penomiierne cBeTa. 3aKOHBI TPEIOMIICHHIS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIPEJIOMIICHUS

534

Iosmoe BHYTPCHHEE OTpaKCHHE.
[IpenenpHbIil yroJl MOJHOTO BHYTPEHHETO

OTpaXXCHUA

5.3.5

Hucnepcusi cBeta. CloXHBI  cOCTaB

Oenoro cBera. Llser

5.3.6

Coluparonue W PacCeWBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE pPACCTOSHUE H
ONTHWYECKass  CHJa  TOHKOW  JIMH3BI.
[Moctpoenne n3o0pakeHU B COOUPAFOIITHX
U pacceuBalomMX JuH3aX. Dopmyna
TOHKOM JIMH3BLI. YBEIHMUCHHE, J1aBacMoOeE

JIMH301

5.3.7

5.3.8

Hpe,I[CJ'II)I MMPUMCHUMOCTH FCOMeTpH‘leCKOﬁ

OIITHUKH

WNnrtepdepennius  cBera.  KorepenTHbIe
WCTOYHHUKH. YcnoBus HaOJIIOIEHUS
MaKCUMYMOB u MUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(I)aBHBIX KOI'¢pCHTHBIX UCTOYHUKOB

Hudpakuus  ceera.  Judpakmuonnas

peméTka. YcimoBrue HaOMIOICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu TaJICHUN
MOHOXpPOMaTHYECKOI0 cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

5.3.10 [onsipuzanus ceeta

TexHuyeckue ycTpoicTBa: OYKH, JIyna,

¢doroanmnapar, NPOESKUMOHHBIM ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, IudpakinoOHHAS pemeéTKa,
TIOJIIPOU T
[IpakTnueckue paboTHI. Nsmepenue

5312 IMoKa3aTeid IMPEIOMIICHUA. HccnenoBanne

CBOMCTB  W300paXeHWM B  JHWH3aX.

Hab6mronenue qucnepcun cBeta

BJIEMEHTAI CITELITUAJIBHOM TEOPMH OTHOCUTEJILHOCTH

FpaHI/ILU:I MMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHHKHU. HOCTy.]'IaTBI TECOpUun
6.1 OTHOCHUTCIBHOCTH! HWHBAPUAHTHOCTD
MOAYJd CKOPOCTH CBC€Ta B BAKYYMC,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCI/ITCHLHOCTB OI[HOBpeMeHHOCTI/I.
6.2 3ameyieHHe BpPEMEHHM U COKpAICHHE

JJITUHBI

6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Macchl C 3HEPIUEH M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHILbl. OHEPrust IOKOs

CcBOOOIHOM 4aCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

##Par### O JIEMEHTBI KBAHTOBOM OIITHUKU

®otonbl. Popmyna [lnanka cBs3u s3HEPrUU
7.11 doroHa ¢ ero YacToToW. OHeprus u

UMIYNbC (HOTOHA




7.1.2

OtkpeiTue U HccaenoBanue Gporodddexra.
Omeritet - AI. CroneroBa.  3aKOHBI

dhoTodrddexra

7.1.3

YpaBHeHue DiHImTENHA JUTS
dorordpdekra. «KpacnHas TPaHUIIA»

dhoTorddexra
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Hasnenue ceera. Ombitel [1.H. Jlebenenra

7.15

XUMHUECKOE NEeHCTBUE CBETA

7.1.6

Texuuueckue ycTpoicTBa: (HOTOIIEMEHT,
dboTonaTuuK, COJIHEYHAs Oartapes,

CBETOIUO]I

7.2

CTPOEHHME ATOMA

7.2.1

Monxens atoma TomcoHa. OIBITEL
Pesepdopna o mccnenoBaHUO CTPOCHHS

aroma. [Inmanerapnas Moaens aroma

7.2.2

[Toctynatet bopa. Nsnyuenne u
NorJIoeHHe  (OTOHOB TpU  Tepexoie
aTOMa C OJHOrO YpOBHsS DJHEPruu Ha
npyroi. Bunel ciektpoB. CiekTp ypoBHEN

OHEPIrur aroMa Boaopoaa

7.2.3

BosHOBEIE cBolicTBa 4yacTull. BOJHEBI 1€
Bporiins. KopmyckynspHO-BOJHOBOM
nyanu3M. Jludpaxmus 3JIEKTPOHOB HaA

KpHUCTajllax
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CrnoHTa"nHOE U BBIHYXKJICHHOC H3JIYYCHHUC.

YCTpoiCTBO M PUHITUT pabOTHI Jlazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPAJIBHBIN
aHanmu3 (CIEeKTPOCKOIN), J1a3ep, KBAaHTOBBIN

KOMIIBIOTECP

7.2.6

[Ipaktnueckue  pabotel.  Habmronenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HaOMIOAEHHMST M PETUCTPALlUU

QJICMCHTAPHBIX YaCTHUIL]




7.3.2

OTkpbITHE  PaTUOAKTUBHOCTU.  OMBITHI
Pesepdopma 1o ompeneneHuo cocraBa
pamunoakTHuBHOro  m3nydeHus. CpoiicTBa
anb(da-, 6eTa-, raMmma-m3nydeHus. Bimsiaue

PaaAruOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTKpbITHE  TPOTOHA U HEUTpOHA.
Hyxnonnass momens siapa Ieiizenbepra —
NBanenko. 3apsan siapa. MaccoBoe umucio

sapa. M3oTonst

7.34

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIN Oeta-pacma. I"amma-
U3JTy4YCHHUE. 3akoH PalOaKTUBHOT O

paciajia

7.3.5

DOHeprus CBSI3M HYKJIOHOB B  sipe.

Anepusie cuibl. JledekT Macchl siapa

7.3.6

SAnepuble peakuuu. JleneHWe M CHHTE3

sep

7.3.7

SAnepusiit peaxTop. TepmosinepHbIi
cuHre3. [IpoGieMbl ¥ HEPCHEKTHBBI
SAIEPHOW  DHEPreTUKH.  IJKOJOIMYECKHE

ACIICKTHI ;mepHoﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHIbl.  OTKpBITHE
MO3UTPOHA. OyHIaMeHTalIbHbIE

B3aUMOIEHCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETD,
kamepa BwuibcoHa, snepHbIl  peakrTop,

aroMHas 0oMm0a

7.3.10

[lpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPODOU3UKU

Bun 3Bé3mnoro nHeba. Co3Besnus, spKue

3BE3/b], INIAHETRI, UX BUIMMOE IBHKCHIIC

8.2

Conueunas cucrema. llraHeTsl 3€MHOU




TpYIIIIBI. IInaneTeI-rUranThl n Hux
CIIYTHUKH, KapJIMKOBBIC IIJIAHCTEHI. Maigslie

testa COTHEYHOM CUCTEMEI

8.3

Comnne, dotochepa u  armocdepa.

CoHeuHas akTHBHOCTH

8.4

Nctounuk sHeprun ConHua u 3BE37

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, Paguyc, TEMIIEparypa,
150.¢ B3aUMOCBSI3b. Juarpamma
«CHEKTpPaAJIbHBIM  KJIACC —  CBETHUMOCTB.
3BE3pl  TJIABHOW  IOCIIENOBATEILHOCTH.
3aBUCHMOCTb «Macca — CBETHMOCTBY IS

3BE3/] IVIABHOM ITOCIEA0BATEILHOCTH

8.6

###Par###BayTpeHHee  CTpOeHHE  3BE3.
CoBpemeHHbIe IIPEICTABIICHUS 0
npoucxoxaeHun u somouuu ConHua u

3BE3/1. DTanbl JKU3HU 3BE3]]

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CnupanbHasgs  cTpykTypa  [anakTukwy,
pacmpezneneHre 3BE3N, raza U IbUIM.
Ilonoxxenne u pgBuxenne ConHoa B
lamaktuke. Ilmockas wu cdepuyeckas

IOACUCTEMBI lamakTuku

8.8

Tunsr ramaxktux. Paguorajaktuka u

KBa3apbl. YEpHBIE ABIPBI B SAPAX TATAKTHK

8.9

Bcenennas.  Pacmmpenune — BceneHHOM.
3akon XaO6ma. Pas0Oeranue TanaKkTHK.
Bospact u pagumyc BceneHnoit, Teopus
bonpmioro B3peiBa. Mogens  «ropsiueit

Bceenennoi». PenukroBoe usiyuenue

8.10

Macmrabnast  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnbsie mpoOiembl

aACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






