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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIENIMU TpenojaBanus ydeOHoro mpeamera «@Du3uka» B 00pa3oBaTeNbHbIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTelbHbIE TPOTPAMMBI.

Conmepxanne mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByer TpeboBanusiMm ®I'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
cBs3el GU3HKHM C yueOHBIMM MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE TIENH
u3yuyeHuss (UMK Ha YpOBHE CpEAHEro oodiiero oOpa3oBaHUs, IIAHUPYyEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (U3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no pusuke BKIIOYALT:

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

TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI MO T'0jlaM 00y4YeHUS;

e cojiepkaHue yueOHOro npenmMera «@u3nkay 1o rogam oOyueHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIUi
JUIsl y4eOHBIX TPEIMETOB, TMOCKOJbKY (U3MUECKUE 3aKOHBI JIeXKaT B OCHOBE
IPOIIECCOB | SIBICHUM, U3y4aeMbIX XUMUEH, Ononorueit, ¢puzndeckoii reorpadueit
U acTpoHoMuel. Vcmonb3oBaHHe M aKTHMBHOE NMPUMEHEHHE (U3MYECKUX 3HAHUMN
ONpeeNsieT XapakTep M pa3BUTUE pPa3HOOOpa3HBIX TEXHOJIOru B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHUS HOBBIX MAaTEPHUAJIOB C
3aJIaHHBIMU CBOMCTBaMU U Apyrux. M3yduenune Qu3nKku BHOCHUT OCHOBHOW BKJIaJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOOydYaromuxcs, B
dbopMupoBaHrUE YMEHHUN MPUMEHATh HAYYHBIM METO]I MO3HAHUS MPU BBHITIOJTHEHUU
MU y4eOHBIX UCCIIETOBAHUM.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun ¢ pa3BuUTHEM OOIIecTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

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

Hoes »skonocuzayuu peanu3yercss MOCPEACTBOM BBEACHUS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMHU AJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJii ONUCAaHUS €CTECTBEHHO-HAy4HbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIa0OpaTOPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
0o0pa30oBaTeIbHOr0 TpOLecCa HCXONd U3 OCOOCHHOCTEHW IJIaHUPOBaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEMJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U MHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OO0BSICHEHHE NPOTEKaHUS (PU3NUYECKUX SBICHUM U TPOLIECCOB B OKpYXarouiei
KU3HU, TpeOyronme BbIOOpa (U3MYECKOM MOAENU JIA CUTYalMH MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECMEUYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOr0 KabuHeTa (PU3UKU WX B YCIOBHUSIX MHTEIPUPOBAHHOrO kKabuHera. B
KaOuHeTe (GU3HKHU JOHKHO OBITH HEOOXOAMMOe 1abopaTopHOEe 000PYIOBAHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MpOTrpaMMe MO (U3HKE YYCHHUYECKUX MPAKTUYCCKUX
paboT U IEMOHCTPAIIMOHHOE 000pPY/I0BaHHE.

JlemoHcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUM M  NPOLECCOB, OSMIUPUYECKUX U
(GyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHHE MJiI YUYCHUYECKHX TPAKTHYECKUX padoT
(dopMupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B Pacyere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IU(POBBIX Ta0OpaTOPHUH.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYy4YalOIIUXCA K HAYYHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TO3HAHUSA U (popMUpOBaHUE
HCCJIEI0BATEIHCKOI0 OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOIO MHPOBO33PEHHSI KAK pE3ylbTara HW3Y4EHHs
OCHOB CTPOCHHS MaTepHu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMmMeHUUH OOBSACHATH SBICHUS C HCIOJIb30BAHUEM
bu3rUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opMupOBaHME MPENCTAaBICHUM O ponu (PU3UKK AJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOIOTHil.

JlocTikeHre 3TuX 1enei oOecreunBaeTcsl pelieHueM CIeAyoInX 3a1a4d B

npolriecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:

e nmpuoOpeTeHue  CHUCTEeMBbI  3HaHUH 00 o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsX, BKJTIOYAst MEXaHUKY,



MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
oObsACHEHUsT (PU3NUECKUX SBICHUM B TPUPOJAEC U JJs NPUHATHUS
IIPAKTUYECKUX PELICHUU B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHHUs pa3IMYHBIX 337ad C SBHO 3aJaHHON
¢usnyeckoil Mojenblo, 3alad, MNOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3iaHue PU3NYECKON MO, aJIeKBATHON YCIOBUAM 3aJa4H;

e TOHMMaHUE (U3NYECKUX OCHOB W TPHUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IUJIAHWPOBAHUS U TMPOBEACHUS
(bu3MUeCKNX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIpeTaluu HUH(POPMAIINH,
OIPENIETICHUS] TOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3JIaHME YCJOBHM ISl PA3BUTUS YMEHUUN NMPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOpHBIX M
NPAKTUYECKUX padOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BbIOOP
NPOBENICHUS JIA0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib JKCnepuMeHTa M TEOpUM B MpOLECCE I03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢u3uku B (HOPMUPOBAHHWU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBHUKECHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOe IBMkeHHe. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEIEHUS MIHOBEHHOM
CKOpOCTH.

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

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MAaTEPUAIbHON TOUKMU. Tpernil 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koadgduuent tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHnumanbHast  dSHeprus Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPJBIX TNl M 0OBSICHEHHWE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojeieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

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



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJeallbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akon JlanbroHa. M3omnpoluecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJINYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCAUHEHUN.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPaBHEHHUE COCTOSHHUS UJCAIBLHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMETPAMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

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

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu M3 OYTBUIKK TOJI JEUCTBUEM CXXATOro BO3/lyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHET'0 CTOPAHUS, PEAKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanne u KoHIeHcarus. Vcmapenne n kuneHue. AOGCONMIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpeMmMeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3MepeHne OTHOCUTENBLHOM BIIa)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. ODJEKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



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

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

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

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Habmonenue amekTpoiunsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napa0ouna, rurnepoosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (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,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIIONEPENAUyH, 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, JJICKTPUYECKUE CBOWCTBA METAIIOB, DJIEKTPOJIUTHUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JPyrue), IABUTATEIIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPONpPHOOPOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMUTHOTO MOJISl JJIMHHOTO MPSAMOTO IMPOBOJHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OZTHOPOJHOM MarHuTHOM noiie. Pabora cuibl JlopeHma.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHre MarHuTHOr O 1oJsl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarensnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJIeOAHUSI.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHY)eHHBIC 2JIEKTPOMArHUTHBIE KOIeOaHMs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOorepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKA B TEXHUKE W MEIMIIMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHus U IPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

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



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIICHHE, MoNsipu3aius, Judpakiys, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHME W ONTHYecKass cujla TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBus HaOMO/IEHWS MaKCUMyMOB M MHUHUMYMOB B UHTEpGEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

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

[Tonspuzanus ceera.

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

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClICUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH M COKpalICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEM 3HEPrur aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykimoHHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOIIONCHUS U PETUCTPAIIUN AIIEMEHTAPHBIX YaCTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIIBHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

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

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenust HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: peumieHHE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpezieNieHHe TUIOMIAIN TIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€JI, MEXaHM3Mbl OOpa3OBaHUSl KPUCTAIIMYECKOW PEIIETKH, CHEKTPAIbHbBIN
aHaJu3.



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

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENIb, WHAYKIIMOHHASA II€4b, pPajap, PaJIUuONPUEMHHUK, TEIEBU30D,
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 ydebOHOro mpenmera «Dus3mka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOTO npeamera «Dusukay TOIHKHbBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHIMCKOTO OOIIECTBa, PaCHIMPEHUE >XU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI' 0 4JIEHA POCCUICKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

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

YMEHHE B3aUMOJIECTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GU3N4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBJIEHHUE JECUCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

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

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTHM U MPOTHUBOPEYHMST B  PacCMaTpPUBAEMBIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIaJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITHSAMH U METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJIAMH JCATEIBHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHHS, €0
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 THUIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHI IS JIOKa3aTelNbCTBA
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WH(OpMaIruu (u3nIecKoro COAEpKaHUus W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUYECKOTO COJCpKaHUS B PasIUYHBIX (opmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



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

IIOHMMAaTh U KMCIOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW U WUHAMBUAYAIbHOU
padoThI;

BBIOMpATh TEMATUKYy M METOJIbl COBMECTHBIX JAEUCTBHI C yd€ToM O0OIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)J0I'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXKIATh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKIOrO YYaCTHHKA KOMAHIbI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B Pa3JIUYHbBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIECHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO DJPYAMIMH B 00JacTU
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh pPELICHUs] IO HX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO APYTMX HA OLUIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

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



NNPEJMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJb W MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX MOJIENCH:
MaTtepualabHasi TOUKa, HHEpIUalbHasl cUcTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEJIO,
UJICAUTbHBIN Ta3, MOJEIHU CTPOCHUS I'a30B, KUAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsiji PU PeIieHnU PU3NUECKUX 3aj1ay;

pacnio3HaBaTh (pU3MUYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
DJICKTPOAUHAMMUKH:  PABHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIMHEMHOE
JBIDKCHHE, CBOOOJHOE TaJeHHUE Tej, JBIKCHHE I10 OKPYXXHOCTH, HHEPIHS,
B3auMozercTBHE Tel, Tuddy3us, OpPOyYHOBCKOE TBHKEHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPJIBIX TEJl, BMEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIaXACHUH), TEILJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMS, IUIABJIICHUE, KPUCTALIM3ALUS, KUIICHUE,
BJIAJKHOCTB BO3/1yXa, IOBBILICHUE JABJICHUS ra3a IPU €ro HArpeBaHUU B 3aKPBITOM
CcoCylle, CBfA3b MEXIY IapamMeTpaMHd COCTOSHUS Tra3a B HM30IpolLeccax,
AJIEKTPU3ALMA TEN, B3aUMOJIEUCTBUE 3aPsII0B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHWE, HMCIOJb3ys (PU3NUeCKHue BEITUYHHBI:
KOOpJMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CWia,
VMMITYJIBC TE€Ja, KHHETUYECKasl SHEPTHsl, MOTCHIMAJIbHAS SHEPrUsl, MEXaHU4EeCKas
paboTta, MexXxaHUYECKass MOIINHOCTh; NPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCHOJb3YEMbIX BEIUYMH, MX OOO3HAUYCHHS W E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JAPYTUMH
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEIWYMHBL: JaBJIEHHWE Tas3a, TeMmIeparypa, CpeIHss
KUHETUYECKAsl SHEPTUS XaOTUYECKOrO JABHMXKEHHUS MOJIEKYJ, CPEIHEKBaIpaTU4HAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KO (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOI'O JIBUTATENsl; MpPH  OINUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOIB3YEMBIX BEIHMYMH, WX
00O3HAaUEHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJbI, CBA3BIBAIONIME JAHHYIO
(GU3HUECKYI0 BEIMUNHY C IPYTUMHU BEJTMINHAM;

ONKCHIBATH U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEMIECTBA U DIIEKTPUUYECKUE
SIBJICHUS (TPOIIECCHI), UCTIONB3Ysl (PM3UYECKUE BEIIMUMHBI: AJIEKTPUUSCKUHN 3apsi,
3JIEKTPUYECKOE TTOJIE, HANPSIKEHHOCTD IOJIs, HOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;



Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HMCIHOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U EIUHUIIbI; yKa3biBaTb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AQHAIM3UPOBATh (PU3NYECKHE IMPOLECCHl U SIBJICHUS, UCIONIBb3Ys (PU3NYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHUs MEXaHWYECKOW DSHEPruHM, 3aKOH COXPaHEHUS WMILYJIbCa,
NPUHIUIT CYNEPIO3UIUNA CHII, MPHUHIIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
OTCY€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEeIHEW KMHETUUYECKOW SHEPTUU TEIUIOBOIO JABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUUYECKOro 3apsna, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1acTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAaIllUH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS MX O€30MacHOTO MCIOJIb30BaHUS B
IIOBCEIHEBHOM JKU3HU;

BBITIOJIHATD DKCIEPUMEHTHI 10 MCCIEN0BaHUI0 (U3MUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJB30BAaHUEM INPSIMBIX UM KOCBEHHBIX HM3MEPEHUH, IPHU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUNOTE3Yy Y4€OHOro HSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOAUTH OMNBIT M
(dbopMyIHpOBaTH BHIBOABL;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIE
METO/bI OLICHKH MTOIPEMTHOCTEN N3MEPECHUN;

UCCJIeIOBAaTh  3aBUCHMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKcupoBaTh pE3yabTaThl MOJYYEHHOW 3aBUCHUMOCTU (U3MUYECKUX BEIUYUH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOJBI IO pe3yIbTaTaM UCCIEI0OBAHNUS;

coOro1aTh npaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUU HUCCIEAOBAHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
NESATENbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhiE 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENblo,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 334a4u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOo/IMMbIE NIl €€ pEelleHHUs, MPOBOAUTh PAcUEThl M OLICHUBATh PEaTbHOCTh
HOJIYYEHHOr0 3HaYeHUs! GPU3NYECKOIN BETMUNHBI;



pelaTh KaYeCTBEHHbBIE 33/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3IecKUe SIBJICHUS,

UCIIONIb30BaTh ~ TNpPU  PEIIEHMH  Yy4eOHBIX  3aJlad  COBPEMEHHbIC
UH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJISIpHOM MH(OpMAIUHY, TTOIYyICHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyt0 HH(OpMAITHIO;

MPUBOAUTH MPUMEPHI BKJIJ]a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTUE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B TOBCEAHEBHOM KU3HU
JUIsl obecriedeHus: 0€30MacHOCTH MpHU OOpalllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTtaTh B TpyNNe C BBINOJIHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, PAMOHAIBHO pPACHpeNesisiTh OO0S3aHHOCTH U
IUIAHUPOBATh JIESATENBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, a€KBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOI POOIJIEMBI.

K koniy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPaXKaTh COPMUPOBAHHOCTD Y O0YJAIOIIUXCA YMECHUM:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpa, B PA3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJOTUH, B MPAKTUYECKON AEATEIIBHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS H3YyYEHHBIX (PU3UUYECKUX MOJENeil:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SI/ICpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETb aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3ajad;

pacno3HaBaTh (pU3MYECKUE ABJICHUS (MPOIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN W KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUMWSA, JEUCTBUE MAarHUTHOIO TIOJA Ha
NPOBOJHUK C TOKOM U JBWXKYIIMICS 3apsll, JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIIOMIICHUE,
uHTepdepeHnus, audppakiuus ¢ [OJsSpU3alusi CBETa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeTOBOE NaBiIcHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aTroMa BOAOPOJA, €CTECTBEHHAas U HCKYCCTBEHHas
PaIuOaKTUBHOCTB;



ONKMCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYCCKHE, MArHUTHEIE,
ONTHUYECKUE,  DJICKTPUUYECKYID  MPOBOAUMOCTb  Pa3MYHBIX  Cpeda) |
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HCIOIB3Yys (PU3MUecKrue BETUYUHBI:
ANEKTPUUECKUI 3apsl, CWia TOKa, DJIEKTPUYECKOE HAMPSIKEHUE, IEKTPUIECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHUiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cwia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTb
KAaTYIIKH, SHEPIrUs SJIEKTPUYSCKOr0 W MArHUTHOI'O IIOJIeH, MEPHOJ M YacToTa
KojebaHui B KojeOaTeNbHOM KOHTYpE, 3apsjl U CHJIa TOKa B IIpoIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHJIa JIMH3BI, MPH ONHUCAHUM TMPABHIBHO TPAKTOBATh (HH3NUECKHUIN
CMBICI HCIIOIb3YEeMBIX BEIIMYMH, HX OOO3HAYCHUS H CIUHUIIBI, YKa3bIBaTh
GopMyInBl, CBSA3BIBAIONINE JAHHYIO (HU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYNHAMU;

ONMKUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIb3Ys
(bU3UYCECKHE BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPTUS U UMITYJILC (OTOHA, IEPUOJ TIOJTypaciaaa, SHEPTHs CBsI3U
ATOMHBIX SiJIep, NPU OIMCAHWHU TMPABWIBHO TPAKTOBaTh (HU3WUECKUN CMBICI
UCITONIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS W CIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSBBIBAIONIUE JAHHYI0 (U3HUECKYI0 BEIWYWHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIIATH 3HAYCHUE (PU3NIECKON BEITMIHHBL;

aHAJTM3UPOBATh (PU3UYECKHE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI ¥ TMPUHIUIGI: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPaHEHUS CBETA, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEOMJICHUS CBETa, YpaBHeHUe DuHITelHa aisa doTodddekTa,
3aKOH COXpPAaHEHHUsS JHEPrud, 3aKOH COXPaHEHHS HMITYJIbCa, 3aKOH COXpPaHCHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTYNAaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHE U YCIOBHUS (TpaHUIIbI, 00JIACTH)
IIPUMCHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA WHAYKIIMA MAarHUTHOTO TTOJISl TPOBOTHUAKA
C TOKOM, CUJIbl AmIiepa u cuiibl JIopeHna;

CTPOUTh M OIMCBHIBATh H300paKCHHE, CO3/JaBaeMOE€ IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BEITIONTHATE JKCIMEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUW W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMH: MPU STOM
dbopmynupoBaTth mpoOieMy/3amady W TUNOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
dbopMyIUpOBaTh BHIBOJIBL;



OCYUIECTBIIAThH MPSAMblE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIMYUH, IPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEUIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOIb30BAHUEM
OpSIMBIX HU3MEPEHHI: MPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

coOJo1aTh MpaBuia 0€30MacHOro TpyAa MPU NMPOBEACHUU UCCIEAOBaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W MPOECKTHOU
JESITeIbHOCTA C MCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M JaOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3a7auyd C SIBHO 3aJaHHOM (DU3MUYECKOW MOJENbIO,
UCTIOJB3Ysl (U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HeoOXoAuMbIe ISl €€ pelieHusi, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTD
NOJy4EHHOI0 3HAYeHUsI (PU3HUECKOU BETMUUHBI;

pelIaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyXIECHHIl ¢ ONOpOW Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue sIBICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIU
U TIpEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaeMYH0 HH(OPMALIHIO;

OOBSCHATHh TPUHLUNBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0O€30MaCHOr0 UCMOIb30BAHUS B MOBCEIHEBHON
KU3HU;

OPHUBOJUTH MPUMEPHI BKIIAJA POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIET0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacCHOCTH MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYXKaIolen cpele;

paboTaTh B TpyIIle C BBIIOJHEHUEM pPAa3JIUYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PAUUOHAIBHO paclpeeisaTs OOA3aHHOCTH H
IUTAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAllUAX, aJIEKBATHO OLIEHUBAThH
BKJIaJ] KQXJIOT0 U3 YYaCTHHUKOB I'PYNIbI B PELIEHUE paccCMaTpuBaeMoil mpoOIeMbl.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUSA 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 Auaniia ! 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. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no 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 | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 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
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW OMTHKHU 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 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
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 ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK 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
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOHN eI TeTbHOCTH JIIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TIpsIMOSTMHEHHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHNE.
7 JIBr>keHrne MaTepuaabHON TOUKH T10 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
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/ffOc3be8
Herorona st MatepuanbHOM TOYKH

10 Tpetnii 3akon HerotoHa aiis bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuent tpenus.

13 Cuia :HpOTHBneI({qu:I npu I[BI:E(CHPIH bubmorexa LIOK

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

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmorexka [IOK
MowmenT cuibl. [lneuo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIA
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTB CHJTBI.

16 Kunernueckas s3neprust MarepuaibHOW bu6muoteka LIOK
Touku. Teopema 00 U3MEHEHUN 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

[ToTeHnManbHAast SHEPTHS YIPYTO
ne(GopMUPOBAHHOM MPYKUHBI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 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
COXPaHECHHS 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 JBUKEHUS U
B3aMMOJICHCTBHS YaCcTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoragpo

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 N3onporieccrl B uaeaaibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoOsI € n3meneHus. Komuuectso bubnuotexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMIOEMKOCTh BEILIECTRA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam 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 «MomnekynsipHas bubnmoreka [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 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
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
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

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

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 Onekrpu3anus Tei. JNEKTPUIECKUN 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
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3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsaoB. 3aKoH
47 Kynona. TodeuHEIN diIeKTpUYECKUN bubmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 27IEKTPUYECKOTO
48 nons. [IpuHiun cynepnoszunuun bubmmorexa [IOK
3JIEKTPUYECKHX Tosel. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 rons. ITorenmman. Pa3HocTs bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexrpoéMrocTh. KoHneHcaro
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'
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



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

3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

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

0.5

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

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

0.5

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

59

Pe3zepBHublii ypok. KoHTpobHas
paboTa mo Teme "DnexkTpoauHamMuka' /
Bcepoccuiickas mpoBepouHas padboTa

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

60

Ob6o06matomuit ypok
«OnexTponuHamukay / Becepoccuiickas
poBepoyHas pabora

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs! TPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
CONPOTUBIIEHUSI METAIJIOB OT
teMriepatypbl. CBepXIIpPOBOIUMOCTh



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
CBoliCTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBogHUKH, UX COOCTBEHHAs U

63 IIpUMECHasl MPoBOAUMOCThb. CBOMCTBA 1 bubnnorexa [IOK
p—~n-niepexoaa. [TonmynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpbI
DNEeKTpUUYECKUI TOK B pacTBOpax U

64 pacIuiaBax 3JIeKTPOJIUTOB. 1 bubnnorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTpONUn3
DNEeKTPUYECKHUI TOK B razax.

65 CaMOCTOSITeNTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSATEIIbHBIN pa3psa. MosHus. https://m.edsoo.ru/ffOc84ae
IIna3ma
DnexkTpruueckue mpruoopsl U

66 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmoreka LIOK
npuMeHeHue. [IpaBuna TeEXHUKHU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHTponbHas paboTa mo teme
«Qnekrpocraruka. [TocTossHHBIN bubmmorexa LIOK

67 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IM4YHBIX Cperax»

68 PesepBHblit ypok. O60061maomuii 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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA 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
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

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

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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. DJIEKTPOMAarHUTHOE 110JIe

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

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

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

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

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii 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
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

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

IlepemenHsIil TOKk. CHHYCOUIAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUJIbI TOKA U
HaNpsHKEHUS

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

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

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

20

DKOIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnosnab3oBaHust
ANIEKTPOIHEPTUH B IOBCETHEBHOM
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
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMarHUTHBIC BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [llkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceta. [locTpoenue nzodpakeHuit B bubamorexa [OK
) P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bu6nmoreka [IOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» 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 «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MeXaHUKHU. IlocTymnarsl bu6morexa [LIOK
CIielIMaJIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUIBEL. CBI3b MacChl C DHEPTUEH U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

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
HOJINOTEKA
4l porospexta. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBuenue
42 SﬁHMTeqﬁ)Ha J(Ils)l(b(bOTOB(bg)eKTa bubmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe qelcTBHE bubmorexa LHOK
ACBA. 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
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pOpAATOP t https://m.eds00.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenwne n ornomnienne GpoToHOB
48 Il I/I}ll'Iqe exole aTOMEIlH co Hc?;o OBHS bubmmorexa [JOK
P pexol o 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
Bonnosrle cBoricTBa yacTull. BoiHbI
. . bubmuorexa [JOK
49 ne bpoits. KopmyckynspHo-BoTHOBO#M

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEHUTPOHA.
Nzotombl. Anbda-pacna.
DEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

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

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SnepHbIi
peaktop. [IpobreMbl, MepCIEeKTHBEI,
AKOJIOTMUECKHUE aCTIEKThI SICPHOU
SHEPIreTUKU

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

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®yHaaMeHTalIbHbIE
B3auMoAeucTBUI. EnMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

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

55

DTanbl pa3BUTHUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4eHUE acTpoHOMUU. Buzg
3Bé3aHOro Heba. Co3Be3nus, ipKue
3BE3BI, IIJIAHETHI, UX BUINMOC
nBkenne. CojlHeYHAasT cUCTEMA



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

56

Counure. CoHeuHas akTUBHOCTD.
Ncrtounnk sneprun ConHIa U 3BE37

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITIABHOU
MOCJIe10BaTeNbHOCTH. 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

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUU

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

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

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslil ypok. KBanroBas ¢usuka.
68 DneMeHTBl aCTPOHOMUU U

acTpopU3UKH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

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

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

I[IpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hopMHUPOBaHWH COBPEMEHHOW HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPOE TEJO, UACATbHBINA Ta3; MOAEIN CTPOCHUS T'a30B, KUAKOCTEH U
TBEPABIX TeJ, TOYCYHBIA OJJIEKTPUYECKUN 3apsii — MpPU PELICHUU

(bl/ISI/I‘IeCKI/IX 3aga4

10.3

Pacno3naBaTh ¢uzmdeckue sBIeHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON Teopuu
CTPOGHHS BelIeCTBA ©  DJIEKTPOJMHAMHKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOe JBHKEHHE, CBOOOJHOE MaJeHHe
Ted, JBUXKEHHE MO OKPY)XKHOCTH, WHEpIUs, B3aUMOJACHCTBUE TeT;
nupdysus, OpPOYHOBCKOE [BIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxJaXkaeHun), TEIUIOBOE paBHOBECHE, HCIIApEeHHE, KOHJEHCAIlus,
IUIaBJIGHHWE, KPUCTAITM3AlUs, KHUIIEHHWE, BJIAXHOCTh BO3AYyXa,
MOBBIIIICHNE TAaBJICHUS Ta3a MMPH €r0 HarpEBaHUU B 3aKPHITOM COCYIE,
CBS3b MEXIy IlapaMeTpaMu COCTOSHHS Ta3a B HW30IpOIeccax;

ANIEKTPU3ALIHS TEJI, B3aMMOJICHCTBHE 3apsA 0B

10.4

OnuceiBaTh MEXaHHYECKOE JBWKEHHME, HCHONb3Yys (U3NYECKHe
BEJIMYMHBI: KOOPJIMHATA, MYyTh, MEpEMEIEHHE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJIA, MMIYIbC Tela, KHWHETHYecKas SHeprus,
NOTEHIMAJIbHAsL SHEPrus, MexXaHudeckas pabora, MeXaHHYecKas
MOIIHOCTh; IIPY ONKUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHH CMBICI
UCHOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYEHHs] M €AMHUIIbI, HaXOJIUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHMMHU

BEIM4YnHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBAa TE€II M TEIJIOBEIC

SABJICHUSA, HCHOJb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIMYMUHBI: HAaBJICHHUC Tasa,




TEMIIEpaTypa, CpedHsAs KUHETUYeCKas DHEpPrus XaoTHYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJEKYI,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, pabota Tra3a,
KO?((UIIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IMpPH
OIIMCaHUU IIPaBUJILHO TPaKTOBAaTh ¢bu3nueckuii CMBICJI
WCIOJb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS M E€IMHHIBI, HAXOJHUThH
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
ANIEKTpPUYECKUE  SIBIEHHS  (TpOLECChl), MCMONb3yd (U3HUECKUE
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsii,  DJIEKTpUYECKoe  ToJe,
HaNpsOKEHHOCTh I0JIA, IOTEHLMAJ, Pa3HOCTh IOTEHLUANOB; IpH
OINMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3yEMBIX
BEJIMYUH, HX OOO3HA4YEHUs U €JMHUIIBI;, YKa3blBaThb (POPMYIIBI,
CBA3bIBAIOIIME JIAHHYI0  (U3UYECKYI0 BEJIMYMHY C  JPYTUMH

BCINMYNHaMN

10.7

aHANIM3UPOBaTh (U3MYECKHUE TIPOLIECChl U  SBJICHHUSA, HCIOJB3YS
(u3nyeckre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3axkonpr HploTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruw,
3aKOH COXPaHEHMS UMITYJIbCA, IPUHLIMI CYNEPIO3ULMU CUJI, TPUHLIUI
paBHONpPAaBUs  HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBI3b
CpeHEN KUHETUYECKOM JHEPrUu TEIUIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHHs DIIEKTPUUYECKOro 3apsja, 3akoH KyiloHa; npu 3Tom
pasnuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHIUIIBI JEUCTBUS MAalIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuuyaTh YCJIOBUS UX 0€301acHOro

HCIIOJIF30BaHUS B IIOBCETHESBHOM KU3HHU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SIBICHUH U
MIPOIIECCOB C MCITOJIb30BAaHUEM TMPSMBIX U KOCBECHHBIX M3MEPEHHIA; TIPU
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKCHHOTO

O60py,[[OBaHI/I$I, IMPOBOJUTD OIIBIT U (bOpMy.]'II/IpOBaTb BBIBOJBI

10.10

OCYH_IGCTBJ'ISITB NpsAMbI€C W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I"ICCKI/IX
BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKNU I'IOl"pGIJ.IHOCTCfI H3MepeHHﬁ




10.11

HccnenoBaTh 3aBHCHUMOCTHU MCKIAY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYUHAMH C
HCIIOJIb30OBAHUECM IIPSAMBIX H3MepeHHfI; pu 35TOM KOHCTPYUPOBATH
YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH
(bI/I3I/IquKI/IX BCJIIMYHUH B BHJC Ta6J'II/II_I ur pa(bI/IKOB, JAC€JIaTb BbIBOAbI 110

pe3yiibTaTaM UCCICOAOBAHUA

10.12

Cobnromate mpaBwiia 0€30MacHOrO TpyAa IMpH  [POBEIACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIepHUMEHTa, Yy4eOHO-
HCCIIEA0BATEIIBCKOM U NPOEKTHOM JAESITEIBHOCTH C HCIOJIB30BAaHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS

10.13

Pemate pacuérHble 3a7a4l ¢ SIBHO 33aHHOW (PM3WYECKON MOEIBIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHAIHM3a
YCIOBHS ~ 33/ladyll  BBIOMpATh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dbuzmveckre BeTUYHHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAUCHUS

(hbU3UYECKON BETUIHHBI

10.14

Pemarp ~ kauecTBeHHbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LEMOUYKY PACCYKICHHUI C OMOpoil Ha M3yYeHHBIE

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

10.15

Hcnonb3oBaTh NOpU  pelICHUMHM Y4eOHBIX 3aJay  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M HNpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
UHpOpPMaLUY, TOJTYYEHHOW M3 Pa3IMUHBIX MCTOUYHUKOB; KPUTUYECKH

aHaJTU3UPOBATh MOTydaeMyI0 HH(OPMAIHIO

10.16

[lpuBoANUTE TpUMEPHI BKJIAJa POCCHUCKUX M 3apyOEeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
XKHU3HU I o0ecrieueHrs 0€30MacHOCTH NP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHEHUs 370pOBbs U

cOOII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PaboTaTh B rpynme ¢ BBIIOJHEHUEM Pa3INYHbIX COLMAIBHBIX POJIEH,
[JJaHUPOBAaTh  pabOTy  TpPyHIbl, pPALMOHAJIBHO  pacHpelnessiTh
00SI3aHHOCTH U IIJIJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUdX, aJCKBATHO OLICHMBATH BKJAJ KaXIOr0 U3 y4aCTHUKOB

TPYIIIIBI B pELIEHHUE pacCMaTpPUBAEMOM MPoOIeMbl

11 KJIACC




Kon
NMpoBePsSIeMOro
pe3yJibTara

IIpoBepsiemble nmpeAMeTHBIE Pe3yIbTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
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JleMOHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hOpMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEICH:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MOJIeNTb aTOMHOTO si/Ipa MpH peleHNH (PU3NIEeCcKUX 3a1ad

11.3

Pacno3naBate (usnueckue siBaeHus (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIICKTPOJAMHAMUKHA W  KBAaHTOBOW  (DM3UKHU:
AJIEKTPUYECKAsT MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
QNIEKTPOMArHuTHasT WMHAYKIHMSA, JEHCTBUE MAarHUTHOTO TIIONs Ha
NPOBOJHUK C TOKOM U JBWDKYLIMHCS 3apsil, DJIEKTPOMAarHUTHBIC
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UHTephepeHuus, audpakuus u
MOJISIpU3aLMsl CBETA, JHUCIEPCHUs CBETa, (HOTOAIEKTPUUYECKHH IPPEeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CHEeKTpa aToMa BOJAOPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHas

PaaAOaKTUBHOCTD

11.4

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BellecTBa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, DIEKTPUUECKYIO0 MPOBOJUMOCTb Pa3INuHbIX
cCpell) M DJIEKTPOMarHUTHblE sBJIEHUS (TPOLECCHI), HCIOJIb3YS
¢bu3nyeckue  BEIMYUHBI: DJIEKTPUYECKMH  3apsl, cuiIa  TOKa,
UIEKTPUUYECKOE  HAIPSIKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHUE,
pasHocTh noteHuuanoB, D/IC, paboTa TOka, MHIYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cwia JlopeHna, HMHAYKTUBHOCTh KaTYLIKH,
SHEPrus IEKTPUYECKOr0O M MAarHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosebaTeIbHOM KOHTYpE, 3apsij U CHila TOKa B Ipoliecce
rapMOHUYECKHUX AIIEKTPOMATrHUTHBIX KOJIeOaHUH, ¢doxycHoe
paccTossHME W ONTHUYECKas CWJIa JIMH3bI, IIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEeMbIX BEJIHYUH, HX
00O3HAUeHUsI W EIWHUIBI;, YKa3blBaTh (OPMYJBI, CBSA3BIBAIOIINE

TaHHYIO0 (QU3MYECKYIO BEIHYUHY C JPYTUMHU BeTMINHAMHE

115

OnuceIBaTh N3YUCHHBIC KBAHTOBBIC SIBJICHUA U IMPOLECCCHI, UCIIOJIb3Ys




(I)I/BI/I‘ICCKI/IC BCJIIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBET4, J3HEPIrUA W HUMITYJIbC (I)OTOHa, nepnon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/IQCCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUIIBI; YKa3bIBATbh (I)OpMy.TILI, CBA3bBIBAIOIIUEC
JaHHYIO q)HSI/I‘-IGCKYIO BCIIMUUHY C APYT'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/IC 3aKOHBI n MMPUHLHUIIBIL: 3aK0OH OMa, 3aKOHBI
[IOCJIEJIOBATENILHOTO U MapajlIebHOIO COEAUHEHMS] ITPOBOJHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 2J€KTPOMArHATHOM WHIYKLWH, 3aKOH
MPSIMOJIMHEITHOT'O pacHpOCTpaHEHUs] CBETa, 3aKOHbI OTPaXKCHUs CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboToaddexTa, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
HUMITyJIbCa, 3aKOH COXPAaHEHHsS 3JIGKTPUUECKOro 3apsna, 3aKoH
COXpaHEHUsT  MaccoBOro  4YHcia, MocTynaTel bopa,  3akoH
PaIMOAaKTUBHOIO pacmajga; 0pH 3TOM  pa3ivyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBUS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOpa HWHAYKOHUW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH I/I306pa)KCHI/IC, CO31aBacMO€  IIJIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
MpoHeCcCOB C UCIOJIL30BAHUCM NPSIMBIX U KOCBCHHBIX H3MCp€HI/Il>'I; npu
3TOM (QOpMYIHpPOBaTH NTpoOJIeMy (3ahady) W THUIOTE3Y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pyI0BaHus, MPOBOJUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYHICCTBJI?[TB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKN HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (DU3MUECKHUX
BEJIMYMH B BUJIE TaOnHIl ¥ TpadUKOB, J1eJaTh BBIBOBI MO pe3ylbTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU

HCCIICIOBAaHUNL B paMKax yqe6H0ro OKCIICPUMCHTA, yqe6Ho-




HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C UCIIOJIB30BAHHECM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
yCIOBUS  3a/lauyd  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIICIATH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAJIBHOCTD MOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars KaueCTBECHHbBIE 3a7a4u: BBICTPAaNBAaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUJISl TIOWCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMM W TPEJCTaBICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOM
UH(pOpMAaLUY, MOJIYYEHHOW M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pasjimuaTtb YCIOBHUA HX 0€e30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[IpuBoaNUTE HpUMEPHI BKJIAaJa POCCUHCKUX M 3apyO€KHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

11.18

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

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPYIKaIOIIeH cpefie

11.19

PaGotaTh B Ipymnmne ¢ BBIIOJHEHUEM DPA3IMYHBIX COLUAIIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  PAlMOHAIBHO  PACIpPEneIisiTh
O0SI3aHHOCTH M  TUIAHUPOBATh  JICSATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalMsAX, AaJCKBATHO OLICHMBATh BKJIAJ Ka)XIOr0 U3 Y4YaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
pa3jaena

Kon nposepsiemoro

3JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYUYHOI'O [IO3HAHWA

11

Pusuka — Hayka o npupome. Hayuneie
METOJIbI NTO3HAHUS OKpY’Karolero mupa. Poiap
JKCIIEPUMEHTa M TEOPUM B  IIpoLecce

MO3HAHUS NPUPOJIbL. DKCIEPUMEHT B PU3UKE

1.2

MopenupoBanue (PU3UYECKUX SIBICHUM U
nporieccoB. Hayunsie runoressl. Gusndeckue
3aKOHBI U TEOPHH. | paHUIBI MPUMEHUMOCTH
buznyecKkux 3aKOHOB. [Tpunuun
cooTBeTcTBUSl. Ponb u Mecto ¢Gu3MKK B
GbopMUPOBaHUM  COBPEMEHHOM  HAy4YHOM
KapTUHBI MUpa, B MIPAKTHYECKOU

JIeSITeIbHOCTH JIIOACH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHudeckoe JABUXKXCHUC. OTHOCUTEIIFHOCTD
MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema orcuéra.

Tpaexropust

2.1

2.1.2

[Tepemerenue, cKOpoCTh (CpPemHssl CKOPOCTb,
MIHOBCHHass  CKOPOCTb) W YCKOpPCHHE
MaTepUAILHOW TOYKH, WX TPOCKIIMU Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

nepeMemeHI/Iﬁ K CJI0XKCHHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u IepeMeLEHUs

MaTepHaHBHOﬁ TOYKHU OT BPpCMCHHA

2.14

CBoOoHOE TazicHue. Y CKOpeHHe CBOOOHOTO

naacHus




2.1.5

Kpusonnneiinoe nBuxkeHue. PaBHOMepHOe
JIBIDKCHHE  MaTepUaIbHOM  TOYKM  IIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. [lepuon 51 4acToTa.

LleHTpOCTpEMUTETFHOE YCKOPEHHE

2.1.6

TexHuueckne YCTPOMCTBA: CIIUJIOMETD,
JBJKCHHE CHapsJ0B, LENHbIE U PEMEHHBIC

nepeiavn

2.1.7

IIpakTuueckue paboThI. N3mepenue
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKY MYTAMH, NPOHIECHHBIMHU
TEJIOM  3a  TIOCIENOBAaTEbHbIE  pPaBHbBIC
MIPOMEXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JIBIDKEHUU C Ha4yaJlbHOM CKOPOCTBIO, PaBHOM
Hynto. M3yueHne OBH)KEHUS IIapuKa B BSI3KOU
KUAKOCTH. M3yueHume  NOBWKEHHS — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#HPartH#TIMHAMUKA

221

ITpuHmn OTHOCHUTEIILHOCTH [Nanunes.
IlepBbiii 3axkoH HeroToHa. HMHepuuanbHbIE

CHUCTEMBI OTCUéTa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHIJI

2.2.3

Bropoii 3akoH HproTOHa 11 MaTepHaIbHON
TOYKM B WHEPUHAIBHOM CHCTEME OTCYETA
(UCO). Tperuit 3akon HproToHa st

MaTCpHraJIbHbBIX TOYCK

2.2.4

3aKoH BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH.

IlepBas kocmuyeckas ckopoctb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJIbKEHUST M Ccujla  TpPEHUs  IOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpU ABUXKCHUH TEJIA B ) KUJKOCTHU HUJIU Ira3e

2.2.7

[locTynarensHoe W BpamiaTeIbHOE IBHKCHUE




2.2.8

abCoMIOTHO TBEPOTO Tena

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpAILEHHS.
IInedo cuibl. Yca0BUS paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

TexHnueckue  yYCTpPOMCTBA:  MOAIIMIHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[MpakTrdeckue paboThl. M3yueHue MBHKEHUS
Opycka 1O HAKJIOHHOW TIIOCKOCTH  TIOJ
JIeCTBHEM HECKOJbKUX cuil. MccienoBanue
3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHMKAIOIINX
B nedopMupyeMol MpYyKWHE U PE3HHOBOM
oOpaslie, OT BeIMYMHBI HUX JAedopmanuu.
UccnenoBanue ycioBuil paBHOBECUS TBEPIAOTO

T€JIa, UMCIOUICTO OCh BpalllCHHUA

2.3

3AKOHbI

COXPAHEHNMA B MEXAHUKE

2.3.1

NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MaTepHalbHbIX TOuYeK. HMmnynbc cuibl u

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3

3akoH coxpanenus umnyiasca B HCO.

PeakTuBHOE ABHIKEHHE

Pabora cuel

2.3.4

MOoOIIHOCTE CUJIIBI

2.3.5

Kunetnueckast s3Heprust MaTepUAIbHON TOYKHU.

Teopema 0 KHUHETMYECKOW dHEPIUU

2.3.6

IlorenuuansHas oSHeprus. IloreHuuanbHas
JHEPIus yIpyro ne(pOpMHUPOBAHHON
npyxkuHbl. lloreHumanbHas 3Heprus Tena

BOJIM3U MMOBECPXHOCTHU 3eMim

2.3.7

IloreHumanspHble M HENOTEHIIHMAJIBHBIE CHIIBL.
CBsi3p  pabOTHl HEMOTCHIMAIBHBIX CHI C
H3MEHEHUEM MEXaHHYECKOH SHEPTUH
CHCTEMBI Tel. 3akoH COXpaHEHUS

MEXaHUYECKON IHEPrUun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS




Texuudeckue YCTpOP’ICTBaZ ABUKCHUC PAKCET,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBINA TUCTOJIET
[IpakTueckue paboTel. M3yuenue cBs3u
23.10 CKOPOCTEHM TeJl MpH HEYOpPyroM yzape.

HccnenoBanne cBA3M  pabOTBl CWIBI  C

H3MCHEHNEM MEXaHMISCKOM OHCPruu Tejia

MOJIEKVYJISIPHASA ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHI

3.11

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU. BbpoyHnoBckoe
nerxenue. {uddys3usa. Xapakrep ABMKEHUS U

B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mopaenu CTpOE€HMS Ta30B, XHAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHE  CBOMCTB

BEILIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3

Macca wMonekyn. KomanuectBo —BemiecTsa.

[locTostnnast ABoraapo

3.14

3.15

TemnoBoe pasBHOBecue. Temmeparypa u eé

n3Mmepenue. [lkana remneparyp Llenscus
Mopens  uaeaJbHOro  rasa. OcHOBHOE

ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOM

TEOpHHU UACAIIBHOI'O ra3a

3.16

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KHHETUYECKOM OHCPIrUur TCIJIOBOI'O ABHIKCHUSA

yactul raza. [llkana temnepatyp KenbBuna

3.1.7

VYpaBuenue Kianelipona — MeHaeneesa.

3akoH JlanbToHa

3.1.8

I"a30BBIC 3aKOHBI. I/I3onp0ueccm B NACAJIbHOM
ra3c¢ C INOCTOAHHBIM KOJHMYCCTBOM BCIICCTBA:

u30TepMa, U30X0pa, n300apa

3.19

TexHuueckne YCTPOMCTBA: TEpMOMETD,

O6apomeTp

3.1.10

[IpakTueckue pabotbl. M3MepeHue wmacchbl

BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue




3aBUCUMOCTH MCKAY MMapaMETpaMu COCTOSIHUA

Pa3pEeKEHHOI0 ra3a

3.2

OCH

OBbI TEPMO/IMUHAMUKU

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsS
DHEPIHsl TEPMOJMHAMMYECKOM CHUCTEMBI U

CII0COOBI €€ M3MEHEHUS

3.2.2

KonmvectBo TemnoTel u padora. BHyTpeHHss

SHEPIrUsaA OAHOATOMHOI'O UACAJIBHOTO I'a3a

3.2.3

Bunpl Temmonepenauyn: TETUIONPOBOIHOCTD,
KOHBEKIIMS, M3JIydeHue. TernoéMKOCTh Tela.
VaenbHas TEIIOEMKOCTL BeEllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPH TEILIONEpEaauc

3.24

IlepBbIit 3aK0H TepMOAUHAMUKH. [IpuMenenne
IIEPBOTO 3aKOHAa  TEPMOAUHAMUKH K
u3omnpoueccam. I'paduyeckast nHTEpHpeTaLIUs

paboThI Ta3a

3.25

TemmoBble mamuHbl. [IpuHUOMNBL  IEHCTBUS
TEIUIOBbIX MammH. [IpeoOpa3zoBaHus sHepruu
B  TermioBbix  MammHax. Koaddunuent
nosiesHoro  nedctBus  (mamee —  KIIJ)

terioBoi MamuHbl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocTs mpolieccCOB B MPHUPOJIE.
TermtoBsie JIBATATEIIH. DKOIOrHIECKHE

HpO6HeMI>I TCIIOOHCPIr€TUKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTATENb
BHYTPEHHETO cropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUIIUOHCD

3.2.8

[Tpaktuyeckue pabotsl. M3mepenue ynaenpHOU

TEIUIOEMKOCTH

3.3

AT'PET’'ATHBIE COCTOAHMA BEILECBA. ®A30BbIE IIEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcanws. Mcmapenue
" KHUIICHHE. VY nenpHas TEINIOTa

napoodpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYpPbl




3.3.2

KHUIICHUA OT JAaBJICHUA

AOconioTHAsg M OTHOCHUTENbHAS BJIAXKHOCTD

BO3/1yxa. HacelmeHHslIil map

3.3.3

Teépnoe TEJIO. Kpucrannuueckue "
amopdHbie Tenma. AHH3OTPOINUS CBOWCTB
KPHUCTAJJIOB. Kunkue KPHUCTAJLIBIL.

CoBpeMeHHbIE MaTepUaIbl

3.34

[InaBnenne wu Kpucramuzauus. Y IeJIbHAs

TCIJIOTA IIJIaBJICHHA. CY6J'II/IM3.LII/IH

3.35

YpaBHeHHe TEIJI0BOro OajgaHca

3.3.6

TexHuueckue YCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpPUMETp,  TEXHOJOTUHU
MOJIYYeHHUS] COBPEMEHHBIX MaTepUajoB, B TOM

YUCJIC HAHOMATCPHUaJIOB, U HAHOTCXHOJIOTHHU

3.3.7

[IpakTHueckue paboTshL. W3mepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

411

OJIEKTPOCTATHKA

DJeKTpu3alus TeNl. JNeKTpudecKui 3apsia. [[sa

BU A SJICKTPUYCCKUX 3apsaa0B

41.2

[IpoBOaHUKH, JIADJICKTPUKHI Hu

MOJTYTPOBOTHUKH

4.1.3

3aKkoH COXpPaHCHHUSA SJICKTPUUCCKOTO 3apsia

41.4

B3aumopericteue 3apsnoB. 3akoH Kymnona

4.1.5

DnexTpuueckoe  Ioe. Hanpsoxéanoctsb
AIEKTPUIECKOTO oJISl. [Mpunnun
cynepno3unu.  JIMuHMUM — HaOpsXKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

4.1.6

PaGota cua  2ME€KTPOCTATHYECKOTO  IOJISL.

ITorenmuman. Pa3HoCTE MOTEHITNATIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM
JNIEKTpUYECKOM  mojie.  JlmdnmexTpudeckast

MMPOHUIIACMOCTb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.




9HeKTpOéMKOCTB IIJIOCKOT'O  KOHACHCATOpA.

BHCpFI/IH 3apsAXKEHHOI'O KOHACHCATOpa

TexHuueckne  yCTpPOMCTBA:  3JIEKTPOCKOII,

AIIEKTPOMETP, JJIEKTPOCTATHYECKash 3alluTa,

419
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP

4110 IIpakTuueckue paboTshI. H3mepenue

AIEKTPOEMKOCTH KOHIEHCATOpa

4.2

OCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcnoBus CyIICCTBOBAHUA IIOCTOAHHOI'O

421 ANEKTpUIeCcKOro Toka. Mctounnku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsixenue. 3akon Oma 17151 ygacTka 1enu
493 DNEeKTpUYEeCKOe COMPOTUBICHUE. Y IEIBbHOE
o COIIPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasiensHoe,
o CMEIIaHHOE COSMHEHHE MTPOBOHUKOB
Pabota anekTpuueckoro Toka. 3akoH [[xoyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AIEKTPUIECKOTO TOKA
anekTponaBkymias cuna (mamee — JC) m
427 BHYTpPEHHEE CONMPOTUBIICHUE MCTOYHHKA TOKA.
o 3akoH Oma 11 TOJHOM  (3aMKHYTON)
aneKTpudeckoit enu. KopoTkoe 3amblkanue
DneKTpoHHAas MPOBOJIUMOCTH TBEPABIX
428 METAJJIOB.  3aBUCUMOCTb  COMPOTHUBIICHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DJIeKTpUYECKUd TOK B BakyyMe. (CBoOKCTBa
o AJICKTPOHHBIX ITYYKOB
[TomympoBOIHUKHY. CoOcTBeHHAS u
4.2.10 pUMecCHas IIPOBOAUMOCTD

1oJIynpoBogHUKOB. CBoiicTBa p-n mepexoja.




4211

[TomynpoBOIHUKOBBIE TPUOOPHI
DONeKTpUYecKuii  TOK B DJIEKTPOJHUTAX.
DNEeKTPONTUTHYECKAS JIACCOLINAIHS.

DNEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOSTENbHBIA M HECAMOCTOSATENIHLHBIN
pa3psa. PasznuyHble TUIIBI CaMOCTOSITEIBHOTO

paspsaa. Monaus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa:  aMIIEpMETP,
BOJILTMETP, peocTaT, HWCTOYHUKU  TOKa,
3JIEKTpOHArpeBaTesbHbIe puoOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIN JIO/1,
TEPMHUCTOPBI u (boTOpe3ucTOpHl,

HOJ'IyTIpOBOI[HHKOBI;Iﬁ U0, raJIbBaHHUKa

4.2.14

[IpakTHueckue paboThI. N3yuenne
CMEIIAHHOTIO COEAMHEHUSI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHHMKA TOKa U €ro
BHYTpPEHHEro corpoTtuBieHus. Habmonenue

9JICKTPOJIN3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 371eMeHTBI COAePKAHUS

4

OJIEKTPOJJMUHAMUKA

4.3

MAI'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

43.1

ITocTrostHHLIe MaruwThl. B3amMmonelcTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MaruutHoe 1one. BekTop MarHUTHOM
uHaykuuu.  Ilpunoun  cynepno3uuuu.
Jlunun marautHOM wuHAykuuu. Kaptuna
JUHUNA  MarHUTHOM  MHAYKUUU  TOJA

IIOCTOAHHBIX MarHuTOB




MarauTHoe moJje MMPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHAM TI0JISI JUIMHHOI'O IIPAMOTIO

IMPOBOJHUKAa MW 3aMKHYTOI'O KOJBbLEBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OTBIT
Opctena. BzaumoeiicTBre NpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb U HalpaBJICHUE
Cuna JlopeHua, e€ MOIyJIb U HaIlpaBJCHUE.
JIBm>keHue — 3apsOKEHHOW — 4acTHLbl B
435 OIHOPOAHOM MarHuTHOM mone. Pabota
cuiibl JIopeHna
4.3.6 SIBNeHME 2JIEKTPOMArHUTHOW UHAYKIIMH
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMU
OJ1C nHayKIMU. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe anexrpuueckoe mnone. IJC
WHIYKIUKU B TMPOBOJAHUKE, JBIKYIIEMCS
439 MOCTYMATEIbHO B OJTHOPOJJHOM MArHUTHOM
rnoJje
4.3.10 [Tpasuio Jlenna
NHnyKTMBHOCTD. SIBJIEHHE CAMOWHIYKIIUH.
43.11
OJIC caMmOMHIYKIIUH
DHepruss MarHUTHOTO TIOJIA KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHu4yeckne  yCTPOMCTBA:  IOCTOSIHHBIC
MAarHHTEHI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHTEH
AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS TIeUb
[TpakTrueckue paboTHI. Nzyuenue
MarHMTHOTO TIOJIST KATYIIKH C TOKOM.
4.3.15 Uccienosanue neiicTBUA  MOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. McciienoBanue

SIBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOHUN




5.1

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarenrnasts cucrema. CBoOomHbIE
koneOanusi. ['apMonnyeckune KoseOaHuUs.
[lepwon, wactora, ammumTtyga W (¢asa

KoJsicOanuit

512

IIpy>kvHHBIA MasTHUK. MaTtemaTu4ecKkui

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHHMYECKUX KOJEeOaHUIA.
Kunematnyeckoe u JTUHAMHYECKOe

OIMCaHHE KOJIE0ATEILHOTO JBHXXCHUA

5.14

[IpeBpaienue SHEpPruu npu
rapMOHMYECKUX  KOJeOaHUsX. Casi3b
AMIUTUTYZbI KoJieOaHui HCXOIHOMN
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHWi eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbublii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UJICAbHOM  KOe0aTelbHOM  KOHTYpe.
AHanoOrus MEXIYy MEXaHHYECKHUMH |
AIIEKTPOMArHUTHBIMU KOJICOaHMAMHU.

®opmyna ToMcoHa

5.1.6

3aKkoH COXpaHCHHA SHCPIrur B HJACAJIBHOM

Kosie0aTeIbHOM KOHTYpE

5.1.7

BbIHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHUsl.
Pesonanc. Pe3onanchHas KpuBasl.
BeiHyX1eHHBIE DJIEKTPOMAarHUTHBIE

KOJIEOaHUS.

5.18

Ilepemennblii  Tok.  CuHycOMAAJIbHBIN

HepeMeHHbeI TOK.

5.1.9

MourHocTh MEPEMEHHOTO TOKa.
AMIUTMTYJTHOE U JIEMCTBYIOIEE 3HAUYCHUE

CHJIBI TOKA Y HAITPAKCHUA

5.1.10

Tpaucdopmarop. [IpousBoacTBo, nepegaya




U TOTpeOJieHne SIEKTPUUECKON HHEPTHH.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE
AJIEKTPUYECKON SHEPruu. Kynberypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

IIOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: celcmorpad,

5.1.11 AIEKTPUIECCKUI 3BOHOK, JTUHUU
JJIeKTpoliepeay
[lpaktuueckue pabotsl. HccienoBanue
3aBHCUMOCTH Tepuoja MallblX KosieOaHui
5112 rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl

rpysa. I/ICCJ'ICI[OBaHI/Ie IIECPEMECHHOI'O TOKa B
LENu W3 MOCIEA0BaTEILHO COCTUHEHHBIX

KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA

5.2

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

521

MexaHnueckue BOJTHEI, YCIIOBHS
pactpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHeHusT ¥ JUIMHA  BOJIHEL

HOHCpC‘-IHLIC " IpOJAOJIbHBIC BOJIHBI

5.2.2

NuTepdepenuus u nupaxius

MCXaHHMYCCKHX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.24

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUS
M3JIYYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3zaumuas opuentanus BextopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHEe, MpPEeJOMIICHUE, MOoJIIpHU3alus,
mudpakuus, uHTepdepenuus. CkopocTb

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre >JIeKTPOMarHWTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBL PAagUOCBA3M M TEJIEBUICHUS.




Pannonokanms. BHGKTpOMaFHI/ITHOG

3arpsi3HEHUE OKPYKaIoLIeil cpeibl

5.2.8

TexHudeckne YCTpPOWCTBA: MY3BIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBast
JINarHOCTMKAa B TEXHUKE M MEIMIMHE,
panap, paguoONpUEMHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBY-neup

5.3

OIITHUKA

531

[IpsiMonMHEHOE pacnpOCTpaHEHUE CBETa

B OHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHHe CBeTa. 3aKOHBI OTPAKECHUS
cBerta. [loctpoeHre n300paykeHUd B TWIOCKOM

3epKajie

5.3.3

[penomiienne cBeTa. 3aKOHBI TIPEIOMIICHFIS
CBeTa. AOCOITIOTHBIH MOoKa3areib

IIPEIOMIICHUS

534

[MosHOE BHYTPCHHEE OTpaKeHHE.
[IpenenpHBI yrosl MOJIHOTO BHYTPEHHETO

OTpAKCHUS

5.3.5

Hucnepcuss cBeta. CnoxkHBIM  cocTaB

Oenoro cBera. L[Ber

5.3.6

Cobuparoniiue W PpaccewBalONIUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOIHUE U
OIITHU4YECKas culia TOHKOH JIMH3BI.
[TocTpoenune n3o0paxkeHnit B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIMUCHHE, JaBacMoec

JIMH301

5.3.7

Hpenenbl MPUMCHUMOCTHU FGOMeTqueCKOﬁ

OIITHKH

5.3.8

WNnrepdepennius  cBera.  KorepentHsie
HCTOYHUKHU. YcnoBus HaOJI0IeHUS
MaKCUMYMOB u MHWHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)ElSHI;IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JudpaxkumnonHas

pCH_IéTKa. VcaoBue Ha6J'IIOI[CHI/I$I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu aJICHUN
MOHOXPOMATHYECKOTO cBeTa Ha
IU(paKIIMOHHYIO PEIETKY
5.3.10 [Monspuzamus cBera
TexHudeckne yCTpOWCTBA: OYKH, JIyIa,
doroanmapar, NPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHASI
OTTHKA, TudpaKImOHHAS peméTka,
TIOJIIPOU T
[IpakTyeckue paboTHI. N3mepenue
5312 nokasaresis npenomieHus. VccnenoBanue

CBOMCTB  HM300pakeHMH B  JIMH3aX.

Hab6nronenue gucnepcun cBeta

SJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl PUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. IlocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTD
MOZAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUIT OTHOCUTCIBHOCTH OHHIITEeHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHM U COKpAIlleHHE

JUTAHEI

6.3

DHEprusi U UMITYJILC CBOOOTHOM YaCTHITBI

6.4

CBsI3p Macchl C 3HEpPrueid M MMILYJIbCOM
CBOOOJHOW 4acTUIBl. OHEPrus IMOKOs

CcBOOOHOM YaCTULbI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBs3u 3HEPTUN
dboToHA C ero 4YactoTol. DHeprus u

UMITYJIbC POTOHA

7.1.2

OtkpseiTue U uccnenopanne porodrddexra.




OnBITEI AT. CromneToBa. 3aKOHEI

dbotorpdexra

7.1.3

YpaBHeHue DOuHIITENHA TS
doTtorddekra. «Kpacnas TpaHUIa

dororddekra

7.14

Hasnenwne cBera. OnbiTel [1.H. JleOGeneBa

7.15

XHUMHUYECKOE NENCTBUE CBETA

7.1.6

TexHuyeckue ycTpoucTBa: (POTOIIEMEHT,
dboTomaTUmK, COJIHCYHAas Oarapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OBITE
Peszepdopaa o ucciie10BaHUuI0 CTPOSHUS

aroMma. [ImanerapHast MOJIeab aTOMa

7.2.2

7.2.3

IlocTtynater bopa. N3nyuenue u
norjouieHue (HOTOHOB IpU  IEpexoie
aromMa C OJHOIO YpOBHS JHEPIrUHM Ha
npyroi. Bunsl criektpoB. CrieKTp ypoBHEM

9HEPIrur aToMa BOAOpOJAa

Bonuosrle cBoiictBa yactuil. BomHBI 1e
Bporins. KopnyckynsipHO-BOJIHOBOM
nyamsM.  Jludpakuus OSIEKTPOHOB  Ha

KpHUCTaJIJIax

724

CnonranHoe u BBIHYXXJICHHOC H3JIYUCHUC.

YCTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHudeckrue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIMA

KOMITIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  Habmonmenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHMS M pErucTparuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITI/Ie pPaarOaKTUBHOCTH. OnbITHI




Pesepdopra mo ompeneneHuio cocrasa
paaroakTHBHOrO  uW3inydeHus. CBolcTBa
anbda-, 6eTa-, raMmma-u3irydeHus. BrnusHue

PaarOaKTUBHOCTH HaA JXHWBBIC OPraHNU3MBbI

7.3.3

OTkpbiTUE  TPOTOHa W HEUTpOHAa.
Hyxnonnass moxens siapa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4uciio

saapa. M3oTonsl

7.34

Anbda-pacnan. ONEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. T"amma-
U3IIy4EeHHE. 3aKoH PaauOAKTUBHOTO

paciiazia

7.3.5

OHeprusi CBSI3U  HYKJIIOHOB B sizpe.

Anepubie cuibl. JledekT Macchl sapa

7.3.6

Snepusle peakumu. JleneHwe M CHHTE3

saep

7.3.7

SnepHblii peaxkTop. TepmosinepHbIi
cuHre3. [IpoGieMbl ¥  TEpCHEKTHBHI
AIEPHONH  DHEPreTUKU.  DKOJIOTMYECKUE

ACIICKTbI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

:‘)J'IeMeHTapHLIe YaCTHUIIBI. OTKpHTI/Ie
IMO3HUTPOHA. (DYH)IaMeHTaJ'IBHBIC

B3aUMOJICHCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
kamepa BunbcoHa, sIepHBIM peakTop,

aToMHas 6omba

7.3.10

[lpaktuueckue pabotel. HcciaenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesmusi, sipkue

3BE3/IBI, INTAHETHI, UX BUAUMOE IBIDKEHUE

8.2

Comngeynas cucrema. llmaHeTsl 3eMHOU

rpyIIbL. IImaHeThI-TUTAaHTEI n ux




CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marnsie

Tenna CoTHEYHOH CUCTEMBI

8.3

Connamne, dotochepa wu  armocdepa.

ComHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun ConHIa u 3BE37

8.5

3BE3AbI, WX OCHOBHBIE XapPAKTEPUCTHUKH:
Macca, CBETUMOCTb, paJuyc, TeMmIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA ~ KJIaCC — CBETUMOCTBY.
3BE3Abl  I[JIABHOM  IOCJIEAOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JJIA

3BE3 ] IJIaBHOU oCIaCaA0BaTCIIbHOCTHU

8.6

Buytpennee ctpoenue 3BE34. CoOBpEeMEHHbIE
MIPEJICTABIICHUS] O TIPOMCXOXKACHUN U IBOJTIOIUN

CouHIia u 3BE311. DTallbl )KU3HU 3BE3]1

8.7

Mneunsii  Ilyte — nHama TamakTtuka.
CrnupanbHas cTpykrypa  ['anmaktukwy,
pacrpeznelieHie  3BE31, ra3a U IIBUIM.
Ilonoxxenne wu nBwxkeHue ConHuoa B
lanaktuke. Ilnockas u  cdepudeckas

MOACUCTEeMBI | 'anakTUKHN

8.8

Twurner TaJIaKTHUK. PaI[I/IOl"aJ'IaKTI/IKI/I u

kBa3apbl. UEpHbIE IBIPHI B A/Ipax rajJakTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHom.
3akon XaO6ma. Pas0Oeranue ramakTuk.
Bospact u paguyc BcenenHoi, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmtabnass  cTpykTypa  BcenenHnoi.
Meraranaktuka. Hepeménnbsie mpo6iembl

ACTPOHOMHHU




