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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeHero oOiero oopazoBanus pa3padoTaHa Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTebHON
nporpaMmel, npeacraBicHHbIX B DI'OC COO, a Taxxke ¢ yu€rom (denepanbHoii padboucit
nporpaMmMbl Bocriutanus 1 Konnenuuu npenoaaBanusi yueOHoro npeamera «@usznka» B
oOpa3oBaTenbHBIX oOpranuzauusax Poccuiickoit denepanuu, pean3yroNIMX OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma mno ¢usuke ompexaenser o0sA3aTeIbHOE MPEIMETHOE COMEpIKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh HM3YYEHHMs] TEM U Pa3JeiioB
y4eOHOro mpeamMera ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JTOTUKHU
y4eOHOTr 0 MpoIecca, BO3PACTHBIX 0COOEHHOCTEHN oOyuaromuxcs. [Iporpamma no ¢usuke
na€T IpEeACTaBICHUE O LENsIX, COACPKAHUU, OOIIeH cTpaTerun 00y4YeHHsl, BOCIIUTAHUS U
pa3BUTHA O0YyYaIOIIMXCS Cpe/icTBaMU yueOHOro npeaMera «D@usnkay Ha YriiyOlaEHHOM
YPOBHE.

N3ydyenune kypca Gu3mkud yriiyOoJI€HHOTO YPOBHS TMO3BOJISIET peaiM30BaTh 3a/1auud
npo¢eCCUOHATIBLHON OpUEHTAIH, HAIMPAaBJICHO HAa CO3JaHHe YCIOBUU Ui MPOSBICHUS
CBOMX WHTEIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM OO0yYarolmumMmcs,
KOTOpbIE  HEOOXOAUMBbI Il  TNPOAOJKEHUss  oOpa3oBaHMS B OpraHMU3alUsX
nmpodeCCHOHATLHOIO  O00pa3oBaHUsA MO  Pa3IMYHBIM  (U3UKO-TEXHUYECKUM |
WHXEHEPHBIM CIIEIIUATbHOCTSIM.

B mporpamme no ¢usuke ONpeaensroTcs IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS
Kypca (U3MKM Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs:  JUYHOCTHBIE,
MeTamnpeIMeTHbIe, IpeIMeTHbIE (Ha yriy0ia€éHHOM ypoBHE). HayuHo-MeTomonorndeckoi
OCHOBOM /1J1s1 pa3pa0OTKK TPEOOBAHUM K TUYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM
pe3ysnbTaTaM O0Yy4YarolUXCs, OCBOMBIIMX MPOrpamMmy Mo (U3UKe Ha YPOBHE CPEIHETO
obmiero obpazoBaHusi Ha yriayOJEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-IEATEbHOCTHBIM
MOJIXO/I.

[Tporpamma 1o (hu3HKe BKIIOYAECT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHUS Kypca (DU3MKU HA YriayOJIEHHOM YpPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJbTATHI 10 F0JIlaM 00yUYEHUS;

cofiepkanue yuyeoHoro npeamera «Pusnkay mo rojgaM o0ydeHus.

[Iporpamma no ¢u3uKe UMEET MPUMEPHBIN XapaKTeP U MOXKET ObITh UCIOJIb30BaHA
YUHUTENSAMU (PU3UKH JIJIS1 COCTABIIEHHSI CBOMX PaOOYMX MPOrpamm.

[Iporpamma 1o (U3HKE HE CKOBBIBAET TBOPUYECKYIO HWHUIMATHUBY YyUHUTENEH U
MPEAOCTABISIET BO3MOKHOCTU JJIsI peain3aluy pa3iuyHbIX METOAUYECKHX MOAXOAO0B K
NpenojaBaHui0 (QU3UKKM Ha YriayOJdE€HHOM YpOBHE TIPH YCIOBHHM COXpPaHEHUs
00s13aTeNIbHON YacTH COAEp>KaHus Kypca.

®du3nka Kak Hayka o Hauboiiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMAas B KauyecTBE
y4e0HOTO TpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJAJ B CHCTEMY 3HAaHUU 00



okpyxkaroreM wMupe. IlkonpHbIE Kypc (U3MKM — CHUCTEMOOOpA3yrOUUNA ISt
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOIbKY (DPU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB M SBIICHHM, H3y4aeMbIX XHUMHEH, OwWojoruer, Qu3ndeckoit
reorpadueii u actpoHomueil. Mcnonb3oBaHWEe UM aKTUBHOE MPUMEHEHUE (PUBHMUYECKUX
3HAHUM ONMPENENUIIO XapakTep U OypHOE pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTUM B cepe
SHEPIreTHKH, TPAHCIOPTAa, OCBOEHUSA KOCMOCA, IOJIYYEHHS HOBBIX MaTEpHAIOB C
3aIaHHBIMHM CBOMCTBaMU. M3ydeHne (U3MKM BHOCUT OCHOBHOMW BKJIAJ B (hOpMHpPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaronierocs, B (GOpMHUPOBaHUE YMEHHUU
MIPUMEHSITh HAYYHBIM METO/T TIO3HAHUS MIPU BHITIOJTHEHUH UMH Y4E€OHBIX HCCIICIOBAaHUH.

B ocHOBY kypca (pu3nKu Ha ypoBHE CpeaHEro ooiiero o0pa3oBaHUs MOJOXKEH P
UJel, KOTOPbIe MOYXXHO PacCCMaTPUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHM KypC SBISIETCA JIOTHYECKU
3aBEpIIEHHBIM, OH COJAEPXKHUT MaTepuall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HeW mMaTepuai Kypca Gpu3uku o0bequHEH
BOKpyr (usumueckux Teopuil. Benymmum B Kypce sBisiercs  (GOpMHpPOBaHUE
MIPEACTABIICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzamus MpeanojaraerT HUCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIIUaNa PU3NUECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKU C
pa3BuTHEM OOIIECTBa, a TaKXE C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢buzuku yriayOia€HHOTO YpOBHS
MpeAnoyiaraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKUX
MIPUJIOKEHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs Ha ypOBHE
O0IIMX MPEACTaBICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOT UH.

Hoea rxkonocuzayuu peanusyercs MocpeaCTBOM BBEACHHUS SJIEMEHTOB COJIEP KaAHUS,
MOCBSIIEHHBIX JKOJIOTMYECKUM MpPOoOJeMaM COBPEMEHHOCTH, KOTOpPHIE CBS3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTHH, a TakKe OOCYXKIECHHS MpOOJIeM palmoHaIbHOTO
MPUPOAOIOIB30BAHUS U SKOJIOTHYECKOM OE30MacHOCTH.

OcBoeHue comepxaHusi MPOrpaMMbl 1O (U3MKE IOMKHO OBITH TMOCTPOCHO Ha
MPUHIMNAX CHUCTEMHO-IESITENBbHOCTHOTO Tmoaxoaa. Jlns ¢u3uku peanmuzanus STHX
OPUHIIMIIOB 0a3upyercss Ha UCIHOJIb30BAaHUU CAMOCTOSATENIbHOIO SKCHEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoIero (pakropa yaeOHoro mpoiecca. s yriyOoa€HHOro ypoBHS —
3TO CHUCTEMA CaMOCTOSATEIbHOIO YYEHHYECKOTrO HKCHEPUMEHTA, BKJIIOYAIOIIETO
(GpoHTaNbHBIE YUEHUUECKHE OMBITHI MPU U3YYEHUU HOBOTO Marepualia, J1adopaTopHbIe
paboThl M paboThl NpakTukyma. [Ipu 3TOM BO3MOXHBI JBa CHoco0a peaau3aluu
¢busnueckoro npakTukyma. B mepBoM cirydae mpakTUKyM MpOBOAMUTCS OO B KoHie 10
u 11 xmaccoB, 1M60 MOCIEe MEPBOTO U BTOPOTO MOJTYTOAMA B KaXKJOM U3 dTUX KJIACCOB.
Bropoit cnocod — 310 uHTerpamus padboT MpakTUKyMa B CUCTEMY J1a0OpaTOpHBIX padoT,



KOTOpPBIE TIPOBOJATCS B Mpoiecce u3ydeHus paszzaena (temol). [Ipu sTom moa padoramu
MPAKTUKYMa TOHHMAETCS CAMOCTOSITENIbHOE HCCIEIOBAaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOZICTBY CBEPHYTOT0, 0000IIEHHOT0 BUAa O€3 MOIIaroBo HHCTPYKITUH.

B mporpamMme mo ¢usuke cuctemMa y4eHHYECKOrO JKCIIEPUMEHTa, J1ab0opaTOpHBIX
paboT W TpaKTHKyMa TpPEJCTaBICHA €IWHBIM IepeuHeM. BpiOop TemaTuku Ui STHX
BUJOB  YYEHHYECKUX  MPAKTUYECKUX  pabOT  OCYLIECTBISIETCS  y4aCTHUKAMU
00pa3oBaTeIbLHOr0 MpoIecca UCXOAsl U3 OCOOEHHOCTEH MOYpPOUYHOrO IUIAHWPOBAHUS U
ocHarieHust kabuHera ¢usuku. [Ipu 3ToM oOecneunBaeTcsi oBnajeHNE 00YYaAIOITUMUCS
YMEHHUSMH TPOBOJUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH
¢u3nYecKuX BEIUYHMH U IOCTAHOBKY OIBITOB IO MTPOBEPKE MPEIT0OKEHHBIX THIIOTES.

Bornbiioe BHUMaHue yAenseTcsl pelieHui0 pacu€THBIX U KauyeCTBeHHbIX 3a1ad. [Ipu
9TOM JJisl pacYETHBIX 3a7a4 MIPUOPHUTETOM SIBIISIOTCS 33J]a4M C SIBHO 33JJaHHOW M HESBHO
3aJlaHHON (DU3MYECKON MOJEeNbl0, TO3BOJIAIONIME MPUMEHSATh H3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fiena Kypca, Tak U MHTETpUPYs MPUMEHEHHE 3HAHUN
U3 pa3HbIX pa3ieioB. [ KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a/JaHUs Ha
O0BsICHEHHE/TIpEICKa3aHue TMpOTeKaHus (U3MUECKHX SBJICHUW W TPOLECCOB B
OKpYyXalollel JKU3HHU, TpeOyromue BbIOOpa (U3MUECKO Moaenu Mg CUTyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusiMu OPI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieyeHnto y4eOHOro mporuecca Kypc (PU3MKH YriyOJEHHOrO ypOBHS Ha YpOBHE
cpenHero o0iero oopazoBaHus JOKEH U3y4aThCs B YCIOBUSX MPEAMETHOrO KaOUHETA.
B kabunere Qu3uku MODKHO OBITH HEOOXOAMMOE J1abopaTopHOE 000pYIOBaHUE IS
BBITMIOJTHEHHS YKa3aHHBIX B MPOrpaMMe MO (PU3MKE YUEHUYECKUX OIMBITOB, TaOOPAaTOPHBIX
paboT 1 paboT MpakTUKyMa, a TAK)Ke IEMOHCTPAIIMOHHOE 000PYyIOBaHHE.

JlemoHCcTpanimoHHoe 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIBHON JTOCTaTOYHOCTHM UM OO0ECHeYMBaeT IOCTAHOBKY MEPEYUCICHHBIX B
nporpamMme 1o (pU3MKE KIIIOYEBBIX JAEMOHCTPAlMd MJI HCCIENOBAaHUS H3y4yaeMbIX
SIBIICHUI M TIPOIIECCOB, SMIUPUUYECKUX M (PYyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKHUX
MIPUMEHEHHM.

JlabopatopHoe  o00opyagoBaHUE JUISi  YYEHUYECKHX  NPAKTHUUYECKUX  padoT
dbopmMupyeTcs B BHIIe TEMaTHUECKHX KOMIUIEKTOB M O0OECTIEUMBAETCS B pacdy€re OIHOTO
KOMIUIEKTa Ha JABYX oOydyaromuxcsi. TeMaTHYecKhe KOMIUIEKThI J1abopaTOpHOIo
000pyAOBaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCIOJIb30BAaHUU aHATOTOBBIX
U 1UQPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENIBHBIX CHUCTEM B BHJE
U (pOoBBIX JT1a00PATOPHIL.

OCHOBHBIMHU LIENIIMH U3yUeHUS (PU3KKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpEca U CTPEMJICHHsI OOYyYarolIMXCs K HAYYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEICTABICHUA O HAYYHOM METO/e TMO3HaHUs W (HopMuUpOBaHUE
HCCJIEIOBATEIHCKOI0 OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;

dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3Yy4YEHHUS OCHOB
CTPOEHUS MaTepuH M PyHIAMEHTAJIBHBIX 3aKOHOB (DU3HUKU;

dbopmupoBaHue YMEHHUN OOBICHATH SIBJICHUS C HCIOJIb30BaHUEM (HU3NYECKUX
3HAHWM U HaYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHHE TIPEACTABICHUH O POIM  (U3HKKA JJIS  Pa3BUTUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MpPEACTABICHUI O BO3MOXHBIX c(epax Oyayuied npodeccruoHanbHOU
NeSITeTbHOCTH, CBSI3AHHBIX C (PU3UKOM, MOJArOTOBKA K JaJIbHEHIIEeMy OOy4EHHUIO B 3TOM
HaIPABJICHUH.

JlocTikeHrne STUX 1elied oOecreurBaeTcsl pPElIeHUEeM CIEAYIoIUX 3ajady B
npolecce n3ydeHus: Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

NpUOOpPETeHHEe CHUCTEMBI 3HAHUNW 00 O0OmUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (HU3UKY, SJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3MKY U 3JEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHWE YMEHUU TPUMEHSTh TEOPETUUYECKUE 3HAHUS [JIi OOBSICHEHUS
bu3nueckux SBJICHUN B TPHUPOAE M JUIsl TPHUHATHS MPAKTUYECKUX pEHICHUN B
MOBCEAHEBHOM JKU3HHU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3IMYHBIX 3a/ad C SIBHO 3aJaHHOW (U3NYECKOU
MOJIENIbIO, 3a/1a4, MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JjaHue (U3MUECKOM MOJIENH,
aJIeKBaTHOM YCIIOBUSIM 3a/1aud, B TOM YHMCJIE 33]]a4 MH)KEHEPHOT'0 XapaKTepa;

MOHUMaHUEe (PU3NIECKUX OCHOB WM MIPUHIIUIIOB JEHCTBHUS TEXHUYECKUX YCTPOMCTB H
TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENy;

OBJIaJICHUE METOJaMH  CaMOCTOSATEIBHOTO IUIAHHUPOBAHUA U TMPOBEACHUS
(bu3HUEeCKUX HKCIIEPUMEHTOB, aHAJIM3a W WHTEpHIpeTanuu WHOOpPMAIUHU, OINpeaeleHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTATA;

CO3/IaHME YCIIOBUWM JJI Ppa3BUTUS YMEHHM NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOMU JEATEIHHOCTH;

pa3BUTHE HHTEpeca K cdepaM NpoPecCHOHANbHON AESITENbHOCTH, CBSI3aHHOWU C
(bU3HKOI.

B coorBerctBuu ¢ tpedoBanusiMu ®I'OC COO yrayOnéHHBIM ypOBEHb WU3y4YEHUS
yaeOHoro npeamera «Pu3nka» Ha ypOBHE CpPeAHEro oOIiero oopa3oBaHusi BEIOMpaETCs
00y4aroUuMuCs, IUIAHUPYIOIIUMH MPOAODKEHHE OOpa30BaHMS IO CIEHUAIBHOCTSIM
(UBUKO-TEXHUYECKOTO TPOQuIIs.

Ha wusydyenue ¢usuku (yrinyOn€HHBIH YpPOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obpazoBanus orBonutcsa 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HENEINIO).



[Ipennaraemelii B IporpaMme 1o (pu3nKe nepedeHsb Ja00paTOPHBIX U MPAKTHUCSCKUX
paboT SABISETCS] PEKOMEHIOBAHHBIM, YUUTEIb JIeJaceT BRIOOp MPOBEIECHUS Ta00paTOPHBIX
paboT U OMBITOB C YYETOM UHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYatOIIUXCA.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — ¢pyHAaMeHTalbHas Hayka o npupoje. Hayunsiii MeTo/1 Mo3HaHUS U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

OKCIIEpUMEHT W TEOpHus B Mpolecce IMOo3HaHus npuponabl. Halmronenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHust (GU3MUECKUMX BEIMYMH (AHAJOTOBbIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCHTEIIbHA).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHWK COBPEMEHHON HAY4YHOW KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, npAKMUKyMm.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ U(poBoH aboparopueit mo duszuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMUMH MPU MOMOITU KOMIBIOTEPHBIX TATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HAa OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMU Ha OCU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH M UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOI0 TOJ YIVIOM K TOPU30HTY. 3aBHCUMOCTh KOOPAMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMaAIbHOE), KacaTeIbHOE (TaHT€HIIUAILHOE) U TOJHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHApsJOB, IIEMHbIE, IIECTEpEHYAThIE U PEMEHHBIE Iepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUs KMHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHWs Tena, OpPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKkmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABMKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NTYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

WN3yyenne nBwkeHHWs Tena, OpOMIEHHOro TOpu3oHTaNbHO. [IpoBepka
TUNIOTE3bl O TPSIMOM MPOMOPIUOHATBHOW 3aBUCHUMOCTH MEXIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOM 10 MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH Mepuoja oOpalieHus KOHUYECKOro MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cuctemsl orcuéra. [IpuHnumn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUYETA (ONpENEICHUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H HproTOHA /111 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cunia TskKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJCHHSI OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHl W OT reorpaduueckoil wmupoTsl. JIBHXKEHUE
HeOECHBIX TeJl U UX cyTHUKOB. 3akoHbl Keruepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Ttena, nBumxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koadounuent tpenus. Cuia cOmpoTUBIECHUS TpPHU JBWKCHUH Tejla B
XKUIKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUSI.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTPOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGumronenue nBu>XeHUs! TeNl B MHEPLUAIbHBIX U HEMHEPLUAIBHBIX CUCTEMaX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BENECHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TUIIOTE3bl O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



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

N3yueHne NBUKEHUS CUCTEMBI TEI, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU Yepe3
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBHCUMOCTH Fypy(N).

UccnenoBanne nBrkeHnus Opycka MO HAKIOHHOHN TUIOCKOCTH C MEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTEIBHO OCH BpaimieHusd. I[liedo cumsl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBUMl paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHHe KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 IBMEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MarepuanbHOW TOUYKHM. [IpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cuiael Ha MajgoM M Ha KOHEUYHOM IepeMemieHuH. [paduyeckoe
Ipe/iCTaBlIeHnE PadOThI CHIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tena B IPAaBUTALMOHHOM IOJI€ OJHOPOAHOrO Iapa (BHYTpU W BHE wmapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p paboThl HENOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyM i1 UACATbHOM XKUAKOCTH Kak CIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMHble NpeBpallieHHs] KMHETHYECKOM M TNOTEHIHMAIBHOM JHEPrUd IIPHU
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS MTOTEHLUAIbHONW YHEPIUM MPYKUHBI C pabOTOM CHUJIIbI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS NPH JIBWXKEHHHM Tella 10 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MoJgekyasipHast GU3MKa U TEPMOJAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHHMS M B3aMMOJCHCTBMS 4YacTHIl Belecrsa. Mogenu CTpOeHus TIas3os,
KHUJIKOCTEH U TBEPIABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



monened. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BemiecTBa.
[TocrosiHHas ABoraapo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb UeabHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKONU TEOPUU: YACTUIIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiiecchl B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUUECKON TEOPUH HJI€aTIbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

UccnenoBanne mpoliecca yCTAHOBJIECHUS TEIUIOBOTO PABHOBECUSA IPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKONU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE mapamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBI KAK CPEIHHE 3HAYEHUSI BEIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvaio TtepmoauHamuku. (Camonpou3BOJibHAsA — pellakcanus
TEPMOANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPABHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHIEHTPAIMS YACTHUIL], BHICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTATUYECKUE TTPOLECCHI.

DOneMeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0 — W3MEHEHHMSI  BHYTPEHHEH  SHEpruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KonmnuectBo Ttemnorel. TemnoéMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEmioTa CropaHus
ToruiBa. Pacuér KkonmumyecTBa TEMIOTH mnpu Temionepenade. I[lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii  3ak0H TepMoaMHAMuKU. BHyTpeHHsiss »sHeprus. KonuuectBo
TEIJIOTBI W paboTa Kak Mephl  W3MEHEHHMS  BHYTPEHHEH  JHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI IPOXOIUT
eAMHCTBEHHAas aauadara. AOCOIIOTHAS TEMIIepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tella K 0ojiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3naueHue KII/I. I{ukn Kapho.

DKOJIOTUYECKHE ACTIEKTHI UCIIOJIB30BAHUS TEIUIOBBIX ABUraTenei. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIBHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTuyecKoM pacIiiupeHuu.

BosaymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJIAPHOTO B3aWUMOJECHCTBUSA U
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHjaeHcanus. lcmapenne W KumneHue. Y IeiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOT O Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT J1aBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

Hebopmanum TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PaCHIMPEHUs TeJ (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (ha30BHIX MEPEX0aX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumnsipasie siBinenus. JlaBiaeHue noj MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI:  KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AcdopMallid  PE3HMHOBOro obpasma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tell U €€ IPOSIBICHUA. JJNEKTpUYECKUM 3apsn. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmektpuueckoro  mosisi.  [IpoOuwil  3apsa.  JIuauwm
HANPsHKEHHOCTHU AJEKTPUYECKOro nojst. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HampspkeHue. [loTeHnmanbHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHUHAIOB ISl AJIEKTPOCTATUYECKOro Tmoyid (Kak OAHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
PAaBHOMEPHO 3apspKEHHOro 1Mo o0béMy Imiapa. Ilome paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JUHUN HANpsHKEHHOCTH H3THX TOJEH U
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKY B AIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aPs/I0B.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM JIEKTPUUECKOM IT0JIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IMPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJI€ 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopmnsie padomul, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hanpspkenne U u DJIC £ .

3akoH Oma 11 ydacTKa LeMH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIOMIAJAN IONEPEYHOrO CEYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

DOJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJIEKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepenue cuitbl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSKEHHH.

[Ipamoe nzmepenune IIC. KopoTkoe 3aMbIKaHHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIBI TOKA B LICIIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

UccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS JJISI JIaMIIbI
HaKaJIMBaHHUS.

YBenuueHue npejenna usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMHA MCTOYHHKA TOKA
OT CHWJIbI TOKA B IIEMH.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  Pa3JWYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS METAJUIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobctBeHHas U IpUMECHas IPOBOIMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKUM TOK B BJEKTPOJIUTAX. IJIEKTPOJIUTHYECKAS JTUCCOLIMALINS.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JamIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYHNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpPaH3UCTOp, (OTONMONA, CBETOAMOA, TalbBaHUKA, paQUHUPOBAHHE MEJH,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3mepeHnue 3apsaa ONHOBAIIEHTHOT O MOHA.

HccnenoBanre  3aBUCUMOCTM  COIIPOTHMBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

Crnioco0b! n3MepeHus: GU3NYECKUX BEUYMH C UCIIOJIB30BAHMEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
(u3NUecKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padorT,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  HKCHEPHMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHUE, HAy4YHbId (akT, rumore3a, (pusmyeckas BEIWYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPENIHOCTH U3MEPEHUN, U3MEPUTETBHBIE MPUOOPHI, I POBast 1abopaTopHs.

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napaboua, runep0Oona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MexaHndecKoe ABWKCHHE B KUBOM mIpHpoje, 1uddy3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA JIII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE AaTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBa TBEPIBIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, JJICKTPOIUTHYCCKAS JUCCOIMAIINS, TAThbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHUE IBIKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHJAUIIMOHED, TEXHOJIOTHU
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznen 4. JiekTpoguHaMuKa.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TIOCTOSHHBIX MAarHUTOB W NPOBOJAHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKuuMW. lIpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MaruutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHHUKA, KATYIIKA U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MarnautHoe nosne B Beniectse. DeppoMarHeTuky, napa- U IMaMarHeTUKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TeCTepP-MYJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOT'O MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBukeHUs Mmyyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uaaykuud. OJIC uHAyKuuu. 3aKOH HJIEKTPOMAarHMTHOW uWHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe mnose. Toku Pyko.

OJC uHAYKUMHU B OPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTHM B LEMH TOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: WHIYKIIMOHHAsS
I€4Yb, COJIEHOU/, 3aIlIUTa OT JICKTPU3ALMU TEI IIPU ABUKECHUN B MATHUTHOM I0JIE
3emuI.

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

NccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUsS] CAaMOUHTYKIIHH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHEpPreTuYecKoe ONMUCaHHue (3aKOH COXPAHEHUsS MEXaHWYeCKOW sHepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYMHBI C aMILTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3atyxatrouux KoneOaHusX. BeiHyXaeHHbIe KoieOaHus. Pe3oHaHc.
PezonancHas kpuBasg. BiusgHue 3aryXxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 HI€ATIbHOM MOJIENU MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

WccnenoBanre BBIHYKICHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuosia CBOOOJHBIX KOJIEOAHUM HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BRIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS SHEPTUU B UJI€aJIbHOM KoJjie0aTeTbHOM KOHTYPE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsOKEHUs MOpU pazindHor (dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya M moTpedIeHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeCcKHe yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIeKTPOMarHUTHOTO TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
OpojoibHbIe BOJHBL Ilepuoa, CKOpPOCTh pacnpOCTpaHEHUs U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHMX BOJH: OTpa)k€HHE, MpeioMiIeHHe, MHTephepeHUHs u
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJEeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS U3TYYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

Hlkana 37€KTPOMAarHUTHBIX BOJNH. [IprMeHeHue 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEbl.

TexHudyeckue yCTPOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBanue U pacIpOCTPaHEHUE MONEPEUYHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habmronenue orpaskeHus: ¥ MPENoMIICHUS MEXaHUUECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYCTUYECKUN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

Habmronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KOJIEOaHU.

WccnenoBanrie  CBOMCTB ~ DJIGKTPOMAarHMUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesoMIICHHE, OoJsipu3anus, udpaKius, nHTephepeHITus.

O6HapyxeHue nHPPAKPACHOTO U YIbTPahUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb npestioMiieHns . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE IUIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusMme. [ucnepcust cera. CioxHBIA cocTaB O€noro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBHUCHUMOCTh (POKYCHOIO
paccTosHUSl TOHKOM cQepruyeckoil JUH3bI OT €€ NeOMETPUM U OTHOCHTEIHHOIO
NIOKAa3aTeNs IPETOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMYCHUE, NaBAEMOE JIMH30M.

Xop Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Ontuueckue mpubopel. Paspemiaronias cnocoOHOCTh. ['71a3 Kak onTuveckas
cucTema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KApTUHE OT JBYX KOIEpEHTHBIX MCTOYHHMKOB. [Ipumepsl KilacCUUYECKHUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HaGntonenune noaHoro BHyTpEHHEro oTpakeHusl. Mojienb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns NpeaoMIeHUs CTEKIIA.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuyenue n3o00paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEepeHIny JJa3epHOTro U3ITYYCHUs Ha JIBYX ILETSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa M3Iy4EeHUS] CBETOAMOMAA MPU MOMOUIN JUGPaKIUOHHOM
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['paHunbl  OPUMEHUMOCTH  KJlaccMdyeckol — mexaHuku.  Iloctymartsl
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPrUed U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTMUYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIYyJIbCa W SHEPIUU  PEISITUBUCTCKUX dYacTul (1o
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmenienusi Buna. I'unores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpaXkaromlylo MoBepxHocTh). OmbiTer I1. H.
JleGenena.

BomHoBble cBoMicTBa yactu. Bonnael ne bpoia. Inuna BosHb! e bpoitis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Crneunduka nsmeperuii B MUKpoMupe. COOTHOLIEHHUSI HEOpenenEHHOCTEN
I'eitzenbepra.

TexHU4YecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeNTHETo GoTodddekTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [nanka Ha ocHOBE uccienoBanus Gororddexra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornomnieare GOTOHOB MpHU MEPEX0/e aToma
C OJTHOTO YPOBHS DHEPIUU Ha JPYroOMu.



Bunsl ciektpoB. CeKTp ypOBHEN S3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHENYaTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKE€HHOr0 aTOMAPHOTO BOAOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAaJMOAKTHBHOIO pacnaja. PaguoakTuBHBIE HW30TOIBI B MOPHUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifpe. Snepubie cunbl. [led ekt maccsl sapa.

SAnepueie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipodiembl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBAa U TEXHOJIOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pazBuTHs acTpoHOoMUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKU JUIsi OOBSICHEHUS TPUPOJBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» IJI 3BE3] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYTpEeHHEe CTpOeHue
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunbii Ilyte — nHama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagroranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanve rairakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qHOr0 HeOa HEBOOPYNKEHHBIM IJ1a30M C MCIIOJI30BAHUEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeTIeHUs TTOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CEBEpHOro MOJYyIIApHUS U SpPKUE
3BE3/bI.

Habntonenuss B Tteneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 u3Mepenns (PU3NIECKUX BEIUYHH C MCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCICAOBAHUN  3aBHUCUMOCTEUN
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasnenax «YUYEHHYECKUH  HKCHEPHMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoJepKaHUs pas3ienoB Kypca «MexaHukay,
«MonekynspHas Qu3rMKa U TEPMOAUHAMUKAY, «DNEKTpoauHaMuKkay, «Konebanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponpr ¢Qu3uku W acTpOHOMUM B DIKOHOMHUYECKOM, TEXHOJIOTHUECKOMH,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONKCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoi Teopuu, poiib GU3NUECKONW TEOPUHU B (POPMUPOBAHUU TPEACTABICHUI
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

WN3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBS3EU C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie noOHAmMUA, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHOZ20
no3HanuA: SIBICHUE, Hay4YHbIH (akT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
TEOpHs, HaOJIOJIEHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOEIb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMM Ha OCH KOOPJAWHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37IEMEHTApHBIX (QYHKUMNA. [Ipu3Haku 1OMOOMS TPEYrOJbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW HPUPOJE, OSKOJOTMYECKHE PHUCKH TMPH MPOU3BOJCTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMAarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SBJICHUS B >KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€1, MEXaHW3Mbl OOpa30BAHMS KPUCTAUIMUECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaJIu3.

I'eocpaghun: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aeKTpoaBUraTenb AkoOu, reHepaTop MEPEMEHHOI'0 TOKa, WHIYKIIMOHHAsS IeYb,
JIMHUM 3JIEKTPOIepeaay, JEKTPOABHUraTeNb, pajgap, paIuonpUEMHHK, TEIEBU30pP,
anteHHa, TteiepoH, CBY-meub, yabTpa3ByKoBash JUAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAA OIITHKA, COJTHCUHAs 6aTapesl, CIIYTHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPHAA SHCPI'CTUKA U SKOJIOT'HYCCKUC ACIICKThI ee Pa3BUTHA.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Pusuka»
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCUHCKOro OOLIeCTBa, PaCUIMPEHUE >KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MLIMU  OOy4aromierocss  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHIICKOTr0 OOLIECTBA;

e TMPUHATUE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKAAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJ€HUM B 00pa3oBaTElbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMUAIBbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e c(opmMupoBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAAapPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO MTOBECHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOIO;

e OCO3HAHME JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUINIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IudHbIM chepaM MpodecCHOHATBLHON AeITeIbHOCTH, B TOM
9HCIie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U pean30BbhIBaTh COOCTBEHHbBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TII00ATBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBHM B OKPYXAKIIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacCIIMPEHUE OINbITA JIEITEILHOCTH YKOJOTMYECKON HAIPaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUS] (PU3UKH OCYIIECTBISATh TMPOCKTHYI0 M HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh H  aKTyaJIH3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh TEeNN JeATEIHbHOCTH, 33a/1aBaTh MapaMeTPhl U KPUTECPUU UX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  pacCMaTPHUBACMBIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIETISIM, OIICHUBATh PUCKHU TIOCIIEICTBUN JEATEIHbHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOU TEPMUHOJOTHEH, KIFOUYEBBIMUA TMOHATUSMU U METOaMHU
(bu3nuecKol HayKu;



BJIAJE€Th  HaBbIKAMM  Y4€OHO-UCCJIENOBATEIBLCKOW M MPOEKTHOM
NESTENIbHOCTU B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJOB pelieHuss 3a1ady  (U3HUecKoro
COJIEP>KAHMSI, MIPUMEHEHHIO PAa3JIMYHbIX METOA OB MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh TPUYMHHO-CIICACTBEHHbBIE CBSI3W M aKTyalW3UpOBaTh 3ajady,
BBIIBUIaTh TUIOTE€3y €€ pEelIeHUs, HaxOAWTh apPryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KIECHMM, 3a7aBaTh MapaMETpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBI OIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIa/IETh HaBbIKAMHU NOJy4eHUs MH(popManuu (PU3MUECKOrO COJEpKaHus
U3 HCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IMOWUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpeIcTBa HMHMDOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOr0 COAEp)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMANIbHYIO (hOpPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh  OOIIIECHWE Ha ypokax (U3MKH ©W BO BHEYPOUHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IIOHUMAaThb W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
VUHAUBUIYaJTbHON paOOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEHCTBUH, pacrpeessiTh POJIM C YIETOM MHEHHHM Yy9aCTHUKOB, O0OCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSTEIBHO OCYUIECTBJISATH IO3HABATENIBHYIO JICSTEIBHOCTH B
ob0nactTu (U3MKK W aCTPOHOMHH, BBISBISATH MPOOJEMBbI, CTABUTh MU
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSATENBHO COCTABIATH IUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MIPAKTHYECKOM pabOThl ¢ yU4ETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclupsiTh ~ paMKd  y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHUpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIMH B 00JIaCTH
(GU3KMKHK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ICATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETSIM;

BJIaJICTh HAaBBIKAMHM II03HABATCIILHOM peQICKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI;

HCIIOb30BaTh MNPUEMBI pedIeKCUH JJIss OIEHKHW CHTYallMH, BBIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APryMEHTHl APYIUX [PU AHAIU3E PE3YIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHThl APYTUX NPU AHAINU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS AMOIMOHAIIHHBIN WHTEJUIEKT, MIpeIoaratonui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  MOHWUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHUs, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATFHBIM HU3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIECHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBATH
OTHOIICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, MPOSBISITH HHTEPEC W
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mpenMeTHbIE pPe3ysbTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

MOHUMATh POJb (U3UKK B  OKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIUCATEIBHOM, CHUCTEMATU3UPYIONIEH, OOBICHUTEIBHOU U
IIPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
IIPOIICCCOB  (SIBJICHWI): HWHEpIMaJbHAas CHCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE TMajieHue, aOCONIIOTHO ympyras naedopmarusi, aOCOITIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UICAIbHBIA a3, TOUEUHBIN 3apsi,
OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSCHATH MEXAaHMUECKHE TMPOLECChl U SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (OpMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbIOTOHA, TIPUHIUI ~ OTHOCUTENBbHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBl COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBsI3b PabOTHI CHUJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
yCJIOBUSL paBHOBECUs] TBEPAOro Teina), NOpPU OSTOM HCMIOIH30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: ITpeoOpa3zoBanuii ["anues, BTOporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HWMIYJbCAa U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHBbIe TmoOdokeHUsT MKT u 3akoHBI MOJNEKYJISIpHON (QU3HKH U
TepMOAMHAMUKHK (CBSA3b JABJEHUS UCAIBHOIO Ta3a CcoO CcpeaHew
KMHETHUYECKOW SHEPrued TEIUIOBOrO JBMXKEHHS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuey TEIIOBOIO JBMKEHUS €r0 YacTHIl, CBA3b JABJICHUS UACATIBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



COXPaHEHHS SHEPTHMH B TEIUIOBBIX MPOIECCax), MPU STOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aHAIU3UPOBATH U OOBSICHATH JJIEKTPUUYECKUE SBJICHUS, MCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHCHUS
AIEKTPUYECKOT O 3apsja, 3aKOH Kyiona, MIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIO0JIsA, MPUHUMUII CYNEPHO3ULUU IBJIECKTPUUECKUX
MOJIEN, MPHU ATOM YKa3blBas YyCJIOBUA NMPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKHA BAXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOIECCH U SIBJICHUS, HWCIOJIb3Yysl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JA U CUCTEMBI TEIl, CUJIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSHXKECTH, CWia YOPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
DHEpPrusi HJEaJbHOTO OAHOATOMHOrO rasa, padoTa HIEaJbHOIO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ U B JMDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO TIOJ,
pa3HOCTh  MOTEHIMANOB,  JJEKTPOABIKYLas CWja, Cuila  TOKa,
HalpsDKEHHWE, MOIIHOCTh TOKA, DJJIEKTPUUYECKAsT €EMKOCTh IUIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C MOCJIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA IEKTPUYECKOTO MOJIS
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHUs  (PU3WYECKUX  SBIICHUN:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE 4YacCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIEHUE U KOHAEHCAIIMsl, IUIaBJICHUE U KPUCTAIIM3alsl, HAPAaBIEHHOCTh
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
Jpyro €  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUH, 1IPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yiabTaThl IMOTYyUYCHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOBI MO pe3yJibTaTamM
UCCIIEOBAHNS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBIOMpaTh ONTUMAJIbHBI METOJ W3MEPEHHUs, OIIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUITOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3yJbTaThl M JI€JIlaTh BBIBOJ O CTaTyce NpPeasOKEHHOU
TUTIOTE3bI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, TMpakTHKymMa ©  ydeOHo-
HCCIIEN0BATEIBCKOM M TIPOEKTHOM JIESTEIIbHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemiaTth pacy€THbIE 3ajJadyd C SBHO 3aJlaHHOM M HESIBHO 3a/laHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nueckux TEOpUW TMpPU MCIOJIb30BAHUM MATEMATHUYECKUX METOJ/IOB
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METONbl PEIICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
Pa3HBIX pa3JeNoB Kypca (PU3MKHU, a TAKKE UHTErPALMU 3HAHUN U3 IPYTHUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOBb30BaTh TEOPETUYECKUE 3HAaHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

NPUBOJAUTH MPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OI[EHUBATDH MOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOU
NESITETHHOCTH YEJOBEKAa, CBA3aHHOW ¢ (PU3WYECKHMH TMPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUM, & TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTWM Jisi JaldbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
o0111ecTBa;



MPUMEHSATh Pa3IndHbIe CIIOCOOBI paboThl ¢ WHGOpMANKUEH (U3HIECKOro
COJICP)KaHHMSI C HCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH TSI TIOMCKA, TEepepadOTKM W TMPEAbSIBICHUS Yy4eOHOU u
HAyYHO-TIOMYJISAPHON WH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMAaIUK, TOJYYECHHOM U3 PA3JIUYHbIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PA0OTy TPYIIIbI, PAlIMOHAIBHO PaCHpPEICIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJ€KBAaTHO OIICHWBATh BKJIAJl KAXKIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHoOHANbHOW ASATEIBHOCTH 10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQHIIS.

K xonmy oOyuenusst B 11 knacce mpenIMETHbIE PE3YJIbTaThl HA YIIIYyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

NOHUMAaTh POJb (U3UKK B  OKOHOMUYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITENIbHOCTU YelOBEKa, POiib U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
NPAKTUYECKON JI€ATEIbHOCTM YEJIOBE€Ka W JaJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE ONHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBACHUTEIHHON W TPOTHOCTUYECKOW (PYyHKIMH (U3UIECKOM TEopuu —
ANEKTPOJUHAMUKH, CIIEHHAIBHON TEOPUU OTHOCUTEINBHOCTH, KBAHTOBOM
¢busuku, ponab ¢uznuecKkoil Teopur B (HOPMUPOBAHUU MPEICTABICHUA O
(bu3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00IIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
IPOLIECCOB  (SABJIICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUA MasSTHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJIeOaTeNbHBIN KOHTYp, TOHKas JTMH3a, MOJIENE aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH xapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH DJEKTPOMATHUTHBIE MPOIECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAMHAMUKU U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIBl  TOKa,  IOCTYJATbl  CHELUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOLECCHI U ABJICHUSA, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA IS
dororddexra, mepBbIi U  BTOpOM mocTyinatel bopa, mpuHIUI
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OIUCHIBATh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Ys BETUYHHBIL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOro MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOT0
NoJis, pPa3HOCThb TMOTEHIMAJOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOrO IIOJI, MarHUTHBIA IOTOK, cwia Amnepa, UHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUla CAMOMHIYKLUHMH, HHEPrusi MAarHUTHOTO IOJS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOSI CBOOOJHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOEHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUN:
AIIEKTPOMArHUTHasI MHAYKLHUSA, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUS
BOJIH, Judpakuus, [IUCIEpCHs, TOJHOE BHYTPEHHEE OTpakeHHeE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, TaMMa-u3iaydeHue saep, (u3ndecKue MPUHIHIBI CIIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEACNATh HAIpaBiICHUE WHAYKIMW MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJATalOIINe aCTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /Ui aHajdu3a M OOBICHEHHS (UINYECKUX  IPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3JHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOAUTh MCCIENIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSMBIX HM3MEPEHUH, NPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOTPEIIHOCTE  W3MEpPEHUM, JelaTh  BBIBOABI IO  PeE3yJbTaTam
UCCJIEI0BAaHNS;

NPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIUYHMH, MHPU 3TOM
BBIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3yNbTaThl U J€NaTh BBIBOJ O CTaTyce MpeasIoKEeHHOU
TUIOTE3bI;

OIHMCHIBATh METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJiro1aTh paBujia OE30MacHOro Tpy/Ja MpU MPOBEASCHUU UCCIICIOBAHUI
B paMKax yde0HOro OKCHEpUMEHTa, IPAKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKON W IPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

pemate pacy€THbBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYalollue TPeOOBaHMSIM 3aadyd, MPUMEHATH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METO/BI PELICHUS C YUYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelarth KadyecTBEHHbIE 3aJaud, TpeOyloluume NpUMEHEHUS 3HAHUM U3
Pa3HBIX pa3/enoB Kypca (PU3UKH, a TAaK)KE MHTErpalui 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI ¢ ONOPOI HA N3YYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHUS OCHOBHBIX
IPUHIMIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAUTH TNPUMEPH BKJIAJa POCCUWCKUX U 3apyOeXHBIX Y4EHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBACHEHHE IPOLECCOB OKPY’KAIOLIErO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
HO3UIMH 3KOJOrM4ecKor 0€30MacHOCTH, MPEACTABIEHUHN O palMOHAIbHOM
IPUPOAOIIONB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM



HAyKH M TEXHOJOTMHA IS JaJbHEHIIETr0 pa3BUTHUSA YEIOBEUYECKOTO
00111eCTBA;

MPUMEHSTh pa3IuyHble CrocoObl paboThl ¢ MHboOpManue (u3nIecKoro
COZIEpKaHUSI C HCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH, TIPU 3TOM HCIOIB30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepadOTKU U NPEAbsBICHUA Y4eOHOH WU
HAYYHO-TIOMYJISIPHON WHGOPMAITNH, CTPYKTYPUPOBAHUS M UHTEPIPETAINH
uHpOpMAIMHU, TOJYYEHHOW M3 PA3TUYHBIX HMCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBATh  MONy4YaeMmMylo  HWHpOpMammiO ¥ OLEHWBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OpMaInu;

TPOSIBIISITH OpTaHHU3aIMOHHBIC " MO3HABATENbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHHMs] HOBBIX 3HAaHUM B Tpolecce
BBITIOJIHEHUS IPOSKTHBIX U yU4eOHO-HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpYIINE C HCIOIHEHHWEM pAa3IHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPENETATh AEATEIHHOCTh
B HECTaHJApTHBIX CUTYalUSX, aJ€KBATHO OLICHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB TPYIIIbI B PELICHUE pacCMaTpUBAEMON MTPOOIIEMBI;

NPOSIBIISITH MOTUBAIMIO K OyayIiei mpodhecCuOHaIbHOU ASITETbHOCTH IO
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kouan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie | IlpakTHyeckue
n/n MporpaMMbl Bcero odpa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
Pa3zaen 1. HAYYHBIIH METO/ ITO3HAHU S IIPUPO/IBI
1.1 Hayunblit MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa LIOK
' ya A prpoa https://m.edsoo.ru/f16b68d7
Hroro o pasneny 6
Paznen 2. MEXAHUKA
butmmoreka [JOK
21 Kunewatitka 10 1 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
22 | Numawa 10 https://m.eds00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
24 3aKOHBI COXPAHECHHS B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 1 httos://m.edsoo.ru/f16b68d7
bu6anoreka LIOK
3.2 Tepmonunamuka. TernaoBbie MalIMHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 Arperatnblie cocTosiHus BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepeXO0Ibl https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. DJIEKTPOJAUHAMUKA
bubnmunorexa LIOK
41 UeKTpirieckoe noxe 24 https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTosiHHBIN AIIEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bub6nunorexa LIOK
43 ToxH B pasTHHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Pa3zaen 5. PUSHUYECKUUN MIPAKTUKYM
. bubmmoreka [IOK
>l DusiHieckHit NpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Htoro mo pazneny 16
but6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB H TeM nudpoBkIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOANHAMUKA
bubmuoreka [JOK
11 Marmutioe rioze 14 https://m.edsoo.ru/39859¢ef1
but6mmoreka [JOK
1.2 DNeKTpOMarHuTHasi MHAYKIIUS 13 1 htts://m.edsoo.ru/39859f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexamiieckue konebarms 10 https://m.edso0.ru/39859ef1
but6mmoreka [IOK
2.2 DneKTpoMarHUTHbIE KoJeOaHus 15 htts://m.edsoo.ru/39859ef1
53 MexaHu4eCcKHUe U JIEKTPOMarHuTHbBIE 10 1 bu6mmoreka [IOK
' BOJIHBI https://m.edso00.ru/39859ef1
but6mmoreka [IOK
24 Onriia 25 L https://m.edsoo.ru/39859ef1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [IOK
31 Ocrosst CTO ° L https://m.edsoo.ru/39859¢ef1
Hroro o pazgeny 5)



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Ayajli3M 15 bubmmorexa LOK
' PIHYCKYIIAP y https://m.eds00.ru/39859¢ef1
bu6mmoreka [IOK
4.2 Pusnka atoma S https://m.edsoo.ru/39859¢f1
43 ®u3nKa aTOMHOTO S/1pa U JIEMEHTAPHBIX 5 bu6nmoreka [IOK
' YaCTULL https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

but6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 htts://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pa3zaen 6. PUSHUYECKUMN MPAKTUKYM
. but6mmoreka [IOK
6.1 Dusiieckuil NpaKTiikym 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7. OBOBLIAIOLIEE IOBTOPEHHUE
Cucremarusanys U 00001eHne
MIPEAMETHOTO COJICPKAHMSI M OTIbITa bu6nmoreka [IOK
7.1 . 15
JeSITETLHOCTH, IPUOOPETEHHOTO TIPH https://m.eds00.ru/39859¢f1
n3ydeHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
but6mmoreka [IOK
Pesepstioe pens 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O 1 bu6muoreka [IOK
IIpUpoie https://m.edsoo.ru/1beef346
5 Hay4nblii MeTO MO3HAHUS U METOIBI 1 bu6nmnoreka [IOK
ucciaeaoBaHus (GU3UIECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHsl B MPOIIECCE
3 n03Ha1-II)I/Is[ MIPUPOIEI pHa6JH(i[eHI/Ie Hu 1 bubmorexa [JOK
PUPOIBL https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (hU3HKe
CriocoOb1 nu3mMepeHus: GU3NIECKUx bubnuorexa LIOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHTETbHAS
5 MOTPEUTHOCTH U3MEPEHUH (HPU3UIECKUX 1 bubmmorexa [JOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MogenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3uKku B GOpMUPOBAHUN 1 bu6mmoreka [IOK
COBPEMEHHOI HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTHUYECKON JAESITEIbHOCTH JIOCH
Mexannueckoe asmxenue. Cucrema
7 otcyeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHN4YeCcKoro asuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/la4ll MEXaHUKU
8 Pangnyc-BekTop MarepraibHOM TOUYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€TI0 MMPOCKIMKU HAa OCHU KOOpJAHWHAT.

Tpaexropus. [lepememienne. CkopocCTs.

Nx npoexuuu Ha OCU KOOPIAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue

bubmuoreka [JOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
ABHUKCHUSA

10 CrnoxxeHue nepeMenieHnii U CKOpOCTeH. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe qBHKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bu6nuoreka [IOK
[IpsiMosIMHENTHOE ABUKEHUE C https://m.edso00.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubmmorexa [JOK

https://m.edso0.ru/b7560bbf
MOCTOAHHBIM YCKOPCHHUEM
CBoOoniHOE MajieHue. Y CKopeHue

13 CBOOOIHOTO MaieHusI. 3aBUCUMOCTD bu6moreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX IpaPuKu

14 JIBI>KeHHe Tena, OpOIIeHHOr0 O bubnuorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npmxenue. [[prmxenue
110 OKPY>KHOCTH. YTJIOBasl U JTUHEWHAsS

15 ckopoctb. [lepuon u yactora. bubamorexa [OK

https://m.edso0.ru/33196fbe
[leHTpOCTpEMHUTEIBLHOE U IIOJTHOE
YCKOpEHHUe
16 Kontponbhas pabota o teme bubamorexa [IOK

https://m.edsoo.ru/1242f32¢



https://m.edsoo.ru/30a108a5
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"Knuematnka"

Ilepssiif 3akoH HproTOHA.
NuepruanbHble CHCTEMBI OTCUETA.

but6mmoreka [IOK

17 [TpuHumn otHocuTenpHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOEHCTBYIOIAS CHIA. bu6nmoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 Bsaumogencrtaue ten. Tperuit 3aKkoH bu6muoreka [IOK
HeroToHa https://m.edso0.ru/57dba505
[Tpunnun cynepno3unuu cwi. Pemenne
20 3aI;[atIL:{a prI:IMSHeHI/I: 3aKOHOB bubmmorexa [HOK
https://m.edsoo0.ru/bdf997fb
Hprorona
3aKOH BCEMHPHOTO TATOTECHUSI.
21 DKBUBAJIEHTHOCTh IPABUTALIMOHHON U bubamorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChI
29 Cua TSKEeCTU U yCKOpEHHUe bu6muoreka [IOK
CcBOOOIHOTO MMaAEHUS https://m.edso0.ru/22757126
JIBm>keHre HeOEeCHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubnuorexa LIOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmoreka [JOK
24 Cuna ynpyrocti. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipuposaa v BUIsI cui bu6muoreka [IOK
25 TpeHus. [[BukKeHue B KUAKOCTU U rase ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHJIBI COIIPOTUBIICHUS CPEJIbI https://m.eds00.ru/2cb29676
26 JlaBnenue. ['mupocraruueckoe bubmuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
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AGCOIIOTHO TBEPIOE TEIO. bu6nmoreka [IOK
27 [TocTymarensHOE U BpalaTeabHOE bu6mmoreka [JOK
JBH>)KEHUE TBEPJIOTO TEJa https://m.edso0.ru/2b95d57e
28 MoOMEHT CuJIbl OTHOCUTEILHO OCH but6mmoreka [IOK
BpaieHus. [1neqo cubl https://m.edso0.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bu6nuorexa [LIOK
VYcnoBust paBHOBECHUS TBEPAOTO TENA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecust
but6mmoreka [IOK
30 Pemrerme saa https://m.edsoo.ru/dclcaacO
31 Konrponbnas pabota o teme bu6nuorexa [IOK
"Jlunamuka. CtaTuka TBepaoro Temna" https://m.edsoo.ru/9f5a574c
NMnynbc maTepruanbHON TOUYKH,
39 CHUCTEMBI MaTePHAIIbHBIX TOUeK. LIeHTp bu6nmoreka [IOK
Macc CHCTEMBbI MaTEPUAIBHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
HiMnynbe CUITBI M I3MEHEHHE UMITYIIbCa
33 Tema. 3aKOH COXPAHCHHSI UMITYJIbCA. bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MomeHT umIyiibca MaTepUAILHON
34 Touku. [Ipencrasienue o coxpaHeHUU bu6nuoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Penterme sapat https://m.edso<])_.[ ru/f7706d63
36 PabGora cunbl Ha MaOM M Ha KOHEYHOM Bbu6moreka [JOK

nepemenieHuu. I'papuueckoe

https://m.edso00.ru/913974c7
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MpeACTaBICHUE PAOOThI CHUJIBI.
MOoIIHOCTh CHIBI

Kunerndeckas sneprus. Teopema 06

bu6mmoreka [IOK

37 W3MEHEHUN KNHETUYECKON DHEPTUNA
. p https://m.edsoo.ru/9a5e2e74
MaTepraIbHON TOYKH
IToTeHManbHBIE U HENOTEHIIMATBHBIE
38 cwisl. [lorennuansaas dHeprust. Bropas Enbmiorexa HOK
' H prii. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs kocMuYecKasi CKOpocThb. CBS3b
paboTHl HEMOTCHITMATBHBIX CHII C
39 W3MEHEHHEM MEXaHUYECKON DHEPTUU bubnmorexa LHOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAaHCHUS
MEXaHHYECKON SHEeprun
Yaopyrue 1 HeyIpyrue CTOJIKHOBEHUSL.
40 % Z:;eHI/Ie Bey If )J,'IFJ'II/I IS UIEAIbHON bubmmorexa [JOK
P PHYJLTH 2T 1L https://m.eds00.ru/f30f43b6
KUIKOCTHU
41 KonrposnbHas padora o Teme "3aKoHbI bu6mmoreka [IOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBieHuil 0 IPUPOIE
P pup but6mmoreka [IOK
42 TermnoThl. OcHoBHEIE ooxeHust MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBuxeHne
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPIBIX TeJI. XapakTep ABIKEHUS U bubnmorexa LIOK
P . parIep https://m.edso0.ru/c44d02e2
B3aMOJEHCTBHUS YaCTULl BEI[ECTBA
Macca u pa3smepsl MOJIEKYJI (aTOMOB).
44 Kom/lqecho Bep eCcTBa l'focio;IHHas[) bubmorexa HOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TemnoBoe paBHOBecHE. bubnuorexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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IlIxana lenbcus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa OK
https://m.edsoo.ru/1531aba5
N bubmuorexa [IOK
47 Wneanbublii ra3. I'a3oBble 3aKOHBI httos://m.edsoo.ru/Ldeb2367
48 VYpaBHenne MeHnaeneeBa-Knamnelpona. bu6mmoreka [IOK
Pemenne 3amau https://m.eds00.ru/8d12c328
49 AbcomoTHas Temreparypa. 3akoH bu6mmoreka [IOK
JanpTOHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B u1eabHOM Ta3e ¢ bu6nmnoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacrapieHue
51 Hfoj)poueccom E;)[TepMa, u30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
but6mmoreka [IOK
52 Ocrosroe ypasrenne MKT https://m.edso0.ru/c8094721
bu6mmoreka [IOK
>3 Pemere 3a1a< https://m.eds00.ru/10265a05
CBsi3b a0COMIOTHON TEMIIEPATYPHI
TEPMOJANHAMUYECKON CUCTEMBI CO
o4 CpelHEN KHHETHYECKOM 3Heprueu https://m.edsoo.ru/c38af875
MOCTYNATEeIFHOTO TEIJIOBOTO ABMKCHHUS
e€ yacTuIl
55 O000111eHNE U cCUCTEMAaTU3ALM 3HAHUI bu6mmoreka [IOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 Konrpomnsnas padora no teme "OCHOBBI bu6nmorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonnHamMuveckas cucreMa. 3a1aHue but6mmoreka [IOK
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BHEIIHUX ycsioBuil 11t TJI cucteMsl.
BremHue u BHyTpeHHHE TTapaMETPBHI.
ITapametps! T/l cucTemsbl Kak CpeaHUE
3HAYCHUS BEJINYHNH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMOAMHAMUKH.

but6mmoreka [IOK
58 CamMonpou3sBoibHas peakcanus T
MONpOH3BOIIbHAs penakcats 1)1 https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Monens ueaabHOro ra3a B
59 TepMOJAMHAMUKE. Y CJIOBUS bubmmorexa LOK
PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJIEITH
60 VYpaBaenue Menaeneesa-Knaneiipona u bu6muoreka [IOK
BBIPAKCHUE U1 BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/bal178d0
Bripaxkenue 17151 BHyTpeHHEH SHEpPrun
61 OJTHOAQTOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [IOK
KBa3zucrarnueckne u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTta B
62 TepMoauHamMuKke. Beruucnenue paboTsl bu6nmoreka [IOK
o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMmme
Temnonepenaya kak crniocod U3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucteMsl 6e3 bubmorexa OK
yip P https://m.edso0.ru/3d734561
COBEPIIICHUSI pabOThHI
64 KonBekuus, TemIonpoBOgHOCTb, bu6mmoreka [IOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnotsl. TemmoéMKOCTh bubmuoreka [JOK

Tena. YieJdbHas U MOJIsipHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEILIECTBA. Y,HGJ'IBHaSI
TEIJIOTA CTOPAaHUA TOILIMBA

Pacuér konuuecTBa TEIUIOTHI IpU

but6mmoreka [IOK

06 Teronepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 aguabaTHOM MpoIEcCce. bu6mmoreka [IOK
[lepBblil 3aKOH TEPMOAVMHAMUKH https://m.eds00.ru/d8098824
KonmuecTBo TemioTe U paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU bubmmorexa [TOK
https://m.edsoo.ru/b047alcd
T]I cuctemsbl
BTtopoii 3aKk0H TepMOJUHAMUKY 11T
69 PABHOBECHBIX M HEPABHOBECHBIX bu6nuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX MTPOLIECCOB
70 [TpuHIUTIBI TEHCTBUS TEIIIOBBIX bu6moreka [IOK
marmmH. KIT/] https://m.eds00.ru/2e945513
71 MaxkcumanbsHoe 3Haduenre KITJI. Iuki bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857h9
but6mmoreka [IOK
7 Pemterme sazas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTICKTHI
73 KCIIOJIb30BAaHMS TEIJIOBBIX IBUTATENEH. bubnuorexa [JOK
TemnnoBoe 3arpsA3HEHUE OKPYKarolen https://m.edso0.ru/9867aaa7
cpeabl
but6mmoreka [IOK
4 Pemerve 3axas https://m.edsoo.ru/c8c70432
O06o001IeHre U cucTeMaTU3aIus 3HaHUH
bu6mmoreka [IOK
75 no teme "Tepmoaunamuka. TernnoBbie

MaIlIuHe"

https://m.edsoo.ru/28d62b3f
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Kontponbhas pabora o teme

bu6moreka [IOK

76
"Tepmoaunamuka. TenaoBeie MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBanue U KOHACHCAIIHS.
77 I/Icfla eII;)He U KUMeHue. Y gelibHas bubmorexa HOK
p ghda https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpPa30BaAHUS
HacwImeHHbIe ¥ HCHACHIIIICHHBIC MTapPHI.
KauecTBeHHast 3aBUCUMOCTB IDIOTHOCTH
U JABJICHUS HACBIIEHHOIO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(I))CTI> oT bubmorexa HOK
N PaTypeL, https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIICPATYPhI KHIICHUS OT
ABJIEHUS B JKUIKOCTH
79 BrnaxxHocTh Bo3iyxa. AGCONIOTHAS U bubmuoreka [IOK
OTHOCHUTENIbHAS BIa)KHOCTH https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemrenne 3amau
a1 https://m.eds00.ru/18e95ff3
Teépnoe teno. Kpucraimmyeckue u
81 amop(HbIe Teraa. AHU3OTPOMHSI CBOWCTB bubmmorexa LOK
p ' p https://m.edso0.ru/20a88a03
KPHUCTAJIJIOB
[InaBiieHne M KpUCTAIIU3ALIMS.
bubmuorexa [JOK
82 VnensHas TEIUIOTA IIIABICHHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMary TBEPIOro TENA.
Aecpop P but6mmoreka [JOK
83 Pactsoxenue u cxarue. Casur. Moayiib
. https://m.edsoo.ru/dalaab10
HOwnra. Ilpenen ynpyrux aedopmanuit
TemnnoBoe paclIUpEeHNE KUIKOCTEN U
" bubmuorexa [JOK
84 TBEPABIX T€J. AHTAPMOHH3M TETLTOBBIX

KOJIeOaHMIi YacTHUI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3zoBanue sHEPTUH B Pa3z0BBIX bu6nmoreka [IOK
nepexoiax https://m.eds00.ru/97a067 2f

bu6mmoreka [IOK

86
YPaBHEHHE TeILIOBOrO banarca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 P

cHicHie satat https://m.edsoo.ru/8ab7f40d
[loBepXHOCTHOE HATSAKEHNUE.

88 Kanunnspuele sBinenus. [lapnenue non bubmuotexa [JOK
HWCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo0.ru/b42f1f97
xuakoctu. Gopmyna Jlamnaca
O00011IeHNEe U cCUCTEMAaTU3AM 3HAHUI

89 1o TeMe "ArperaTHble COCTOSTHUS bubamorexa [HOK

P | https://m.eds00.ru/0b52575¢
BelecTsa. Pa3oBble MEPEX0bI
KonTponbhas pabota o Teme
90 "ArperaTHbIE COCTOSIHHSI BEIIECTBA bubmmorexa LIOK
P | B ' https://m.edso00.ru/7dc2a739
da30BbIE IEPEXOBI
DnekTpu3anus Tei U e€ MpOosiBJICHUSI.

91 Onexrpuueckuii 3apsa. /Isa Buna bubmorexa [LIOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TOJTYIPOBOJHUKH
DNIeMEHTAPHBIN JIEKTPUUECKUM 3apsijl.

92 3akoH COXpaHeHI/IH anelr)K I/I‘-ICCKOFI()) " bubmmorera [IOK

P P https://m.edsoo.ru/f49afd24
3apsna

93 B3aunmoneiictBue 3apsnoB. Toueunbie bu6mmoreka [IOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [IOK

94 Pemenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojie. Ero neiicteue Ha

bu6moreka [IOK

95
AIEKTPUUECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 2JIEKTPUYECKOrO MOJIS.

96 [TpoOuslii 3apsia. Jlunuu bu6mmoreka [IOK
HanpsHKEHHOCTHU JICKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUYECKOE TT0JIe
[ToTeHManbHOCTH

97 3JEKTPOCTATUYECKOTO MoJsi. PazHOCTh bubmmorera [IOK

P ' https://m.edso0.ru/80021447
MOTEHIINAJIOB U HANPSKEHUE
[lorenuuanbHas sHEprus 3apsaaa B
98 ANEKTpOCTaTHYECKOM 1osie. [loTeHman bubmmorexa LIOK
P ] https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO OISt
CBsi3b HANPSHKEHHOCTHU TIONS U

99 A3HOCTHU MOTCHITUAJIOB JIJIS bubmmorexa OK
P t A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO TIOJIS

100 [IpuHuun cyneprno3unuu bu6nunorexa [IOK
AJIEKTPUYECKUX TTOJIEN https://m.edsoo.ru/Ocfeda6c

but6mmoreka [IOK

101 P

cHicHie saat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone but6mmoreka [IOK
PaBHOMEPHO 3apsKEHHOM cdepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO O

103 00BEMmy mmiapa. Ilone paBHOMepHO bubmmorexa [IOK

Y Hape- PaBrovep https://m.eds00.ru/f7a665ee
3apsKEHHON OECKOHEUHO! MIIOCKOCTH

104 IIpOBOIHUKY B JIEKTPOCTATUYECKOM bu6nuoreka [IOK
oJie. Y CJI0BUE PABHOBECHUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMDJIEKTPHUKY U TIOJYIIPOBOIHUKH B bu6nmnoreka [IOK

QJICKTPOCTATUYCCKOM I10JIE

https://m.edsoo.ru/060ebab5
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Konaencarop. 21eKTpoEMKOCTD

106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmmorexa LOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
[lapauiensHOE COETMHEHNE bu6mmoreka [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelIbHOE COEMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHCAaTopa Bubmmorera [IOK
P P A P https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Penrenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrkeHue 3apsyKEHHON YaCTHULIbI B bu6nmorexa [IOK
OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O06001IeHre U CUCTEMATU3aIUs] 3HAHUH bubmuorexa [JOK
o Teme "DiekTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonrponbHas pabota o teme bubmorexa [LIOK
"DnexTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MTOCTOSIHHOTO bubmorexa LIOK
yi https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
but6mmoreka [IOK
116 14 . H DJ1C
crowmikit Toka. Hanpskenie i 91 https://m.edso0.ru/0839a115
117 3akon Oma 1t yJacTKa IEeTH. bu6mmoreka [IOK
DIEKTPUYECKOE CONTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTB CONIPOTUBIICHUS bubmuorexa [LIOK

OJTHOPOJIHOT'O IIPOBOJIHHUKA OT €r0

https://m.edsoo.ru/95fcdf51
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JAJIWHBI U IJI0INAaH IMOIIEPEUYHOIO
CCUCHUA

119 VY enpHOe CONPOTUBIICHUE BEILIECTBA. bu6muoreka [IOK
Pemienue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaieIbHOE, bu6mmoreka [IOK
CMEIIIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUYECKUX bu6mmoreka [IOK
ueneit. [Ipasuna Kupxroda https://m.edso0.ru/1794cf37
but6mmoreka [JOK
122 Peierye 3anas https://m.edsoo.ru/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH bu6mmoreka [IOK
Jxoyns —Jlenua https://m.edso0.ru/a3605¢c5¢
but6mmoreka [IOK
124 Pemere 3axa< https://m.eds00.ru/6761bfOf
MOIIHOCTH JIEKTPUIECKOTO TOKA.
125 TCHH;OBaH MO HZI;TI) BRIACIIICMAas Ha brbmorera [IOK
- » BRUL https://m.eds00.ru/99750a6f
pe3ucrope
but6mmoreka [IOK
126 P
CHICHHIE 3aAat https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpeHHEE COTIPOTUBIICHNE bu6mmoreka [IOK
HWCTOYHUKA TOKA https://m.edso00.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOI) bu6mmoreka [JOK
AJIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
12 P
o CHICHHE 3aAat https://m.edsoo.ru/3580b679
bu6mmoreka [IOK
130 MOIHOCTS HCTOHHHKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbikanme bubmuorexa [JOK
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11ernmu mocTOSTHHOTO TOKa bubmmorexa LIOK
s p Bl https://m.edsoo.ru/35368f3e
bub6mmoreka [JOK
1 P
33 CHICHHE 3aAat https://m.edso0.ru/4410cef0
134 Pemenue 3agau no reme "IlocTossHHBIM bubmuorexa [IOK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3amau no teme "IlocTOsTHHBII Bbu6moreka [JOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMaTU3aIis 3HAHUH
137 1o TeMe "[IoCTOSHHBIN IEKTPUICCKHI bubmmorexa [IOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtpoinbhas paboTa o teme bu6nmoreka [IOK
"TlocTOSIHHBIN NMEKTpUYECKUI TOK" https://m.edso0.ru/1885ddf1
DneKTpuuecKas MpOBOANMOCTh
139 a3JIMYHBIX BEIICCTB. DICKTPUUCCKUN bubmmotera [JOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTa/lIaXx. CBEpXMpPOBOAMMOCTD
DNEKTPUUYECKHUNA TOK B pACTBOPAX H
140 acruiaBax 3JICKTPOJIUTOB. 3aKOHBI bubmmorexa [1OK
P p ’ https://m.edso0.ru/4b423491
dapazes ns MEKTPOIU3a
but6mmoreka [IOK
141 C) i A
JICKTPHACCKHILTOR B Ta3ax asMa https://m.eds00.ru/92d92f76
142 DNEeKTPUYECKHUIN TOK B BAKYyMe. bu6mmoteka [IOK
BakyymHbIe pu6opbI https://m.edso0.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuorexa [LIOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edso0.ru/83622200

145

@U3NYECKUM IPAKTUKYM 110 TEME
"HM3MepeHne cuiibl TOKa U HaIlPsKEHUS
B IIeNT1 IOCTOSIHHOTO TOKa MPH MOMOILU
aHaJIOTOBBIX U LIU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumepst
U3MepeHus: GU3NUYECKUX BEJTMUUH MPU
MOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

but6mmoreka [IOK
https://m.edso0.ru/5643ea56

146

147

@U3HYECKUI MPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO IBUKEHUS
C LIEJIBIO ONPEJEIICHNUS MTHOBEHHOM
ckopoctH"

@U3NYECKUI MPAKTUKYM IO TEME
"N3mepeHue yCKOpeHUs Mpu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUU 10 HAKIIOHHOM IIJIOCKOCTH"
nmu "HccnenoBanre 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

but6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

PuU3UYECKU PAKTUKYM 110 TEME
"N3mepeHune ycKkopeHHst CBOOOIHOTO
nagenus" win "M3ydenue nBrKeHus
Tena, OPOIIEHHOI 0 TOPU30HTAIBHO"

Bbu6moreka [JOK
https://m.edsoo.ru/d1ea2402

149

@U3NYECKUM IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUA Tela Mo
OKPY>KHOCTH C TTOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" uiu "UccnenoBanue
3aBUCUMOCTH TIEpHOJia 0OparieHus
KOHHUYECKOrO MasiTHHUKA OT €ro
rnapameTpoB"

150

Ou3nveCcKuil MPaKTUKYM IO TEME
"M3MepeHue paBHOJICUCTBYIOIIEH CHUITBI
MIPY IBMKCHUH OpPYCKa M0 HAKIIOHHON
miockocty" win "l[IpoBepka rumnoTessl o
HE3aBUCHUMOCTU BPEMEHHU JABUKECHUS
Opycka Mo HaKJIOHHOM IIIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

Bbub6moreka [IOK
https://m.edsoo.ru/0b34db84

151

@U3NYECKUI IPAKTUKYM 110 TEME
"HccenoBaHue 3aBUCUMOCTH CHUII
YIPYTrOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmanun" unu "M3yuenue
JBUKEHUS CUCTEMBI TEJl, CBA3aHHbBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
650K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue ko3P puiirieHTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KO3 UIeHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue JBUKEHUS Opycka 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
K03 HULIMEeHTOM TpeHUs" UIn
"N3yueHue IBUKEHUS Tpy3a Ha Bajly C
TpeHueM"

but6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK
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"UccnenoBanue yciaoBU paBHOBECHS
TBEPJIOTO TEJA, UMEFOIIETO OCh
BpaieHus" i "KonctpyupoBanue
KPOHILUTEHHOB U PAcu€éT CUJI ypyroctu"
nnu "M3ydeHne ycToiM4nBOCTH
TBEPJIOrO TeJa, UMEIOLIETO II0IMIAb
ornops!"

https://m.edsoo.ru/4a04f4f7

154

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mMepeHue uMimynbca Tena 1no
TOopMO3HOMY IyTu" unu "M3mepenune
CHWJIBI TATH, CKOPOCTH MOJIETIN
AIEKTPOMOOUJISI ¥ MOIIIHOCTH CHUJTBI
Taru" win "CpaBHEHUE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
nm "HccnenoBanne COXpaHEHUs
UMITyJIbCa TPU YIIPYTOM
B3auMozeiicTBun" unu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne n30TepMHUYECKOro Iporecca
(peKOMEH0BaHO UCIOIb30BaHHE

1 poBoi 1abopaTopun)" wiu
"N3y4eHne n30X0pHOro npouecca’ nin
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUSA"

bub6moreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@U3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue ynenbpHoH TermnoéMkocTn"
unu "Hccnenosanue mpoiiecca

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faab1l
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OCTBIBAHUS BellecTBa" HUIn
"HccimenoBanne aqnabaTHOTO
npouecca” win "Mzyuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS )KUIKOCTEH"

@U3HYECKUI IPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCIapeHus KUIKOCTeN" uiun
"U3MepeHue yienbHOM TemI0ThI
maBiieHus apaa’ wim "M3yuenue

. bubnuoreka [IOK
157 CBOMCTB HACBIILIEHHBIX MapoB" WIH 1 1 1

https://m.edsoo.ru/6bla23b5

"N3mepenune abCOIOTHOHN BIAXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". Uamepenue

ko3¢ duLIeHTa TOBEPXHOCTHOTO
HaTSKEHUS

@U3UYECKUM IPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SJHepruu
3apsHKEHHOTO KOHIECHCATOPa B DHEPIUIO
W3IIYYCHHS CBETOAMOA" UITH
"N3y4yeHne NpoTeKaHus TOKa B LIETIH, bubnuorexa [IOK

158
cojeprKauiell KoHaeHcaTop' uiu https://m.edsoo.ru/ec424377

"PacripeieneHue pazHOCTH
MTOTCHITUAIOB (HAIIPSKEHUS ) TIPU
MOCJIEZIOBATEILHOM COEIMHEHUU
KOHJIeHCaTopoB"

OuU3NYECKUl MPAKTUKYM I10 TEME bubmmoreka [IOK

159
"HccneqoBanue CMEMIAHHOTO https://m.edso0.ru/2b179d98
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COCJIMHEHUS PE3UCTOPOB" MIIH
"N3mepeHue yaeapHOro COnpoOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaAIpPSDKEHUS IS JJaMIIbl HaKaIuBaHUs"

OU3NYECKUI TPAKTUKYM T10 TEME
"Habnronenue anexrponuza" wim
"N3mepeHnue 3apsia OHOBAJIEHTHOTO
nona" unu "HMccnenosanue

but6mmoreka [IOK

160
3aBUCHMOCTH CONMPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhI" WIN
"CHsiTHE BOJBT-aMIIEPHON
XapaKTEepUCTUKU quojaa”
PesepsHblil ypok. O000IIIEHHE U
161 CI/ICTI;MaTI/BZp WSl 3HAHUH 10 TEME bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsublii ypok. O000IIEHNE T
162 CI/ICTEM&TI/BZ]I_)IH}I 3HAHUH 110 TEME bubmorexa [IOK
https://m.eds00.ru/3149956b
"Imaamuka"
PesepBuniii ypok. O0001IeHIE U
163 CI/ICTIe)MaTmZp WSl 3HAHMII 110 TEME bubmorexa HOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOrO TENa
PesepBHEIl ypok. O0001IIEHHE U
P P . but6mmoreka [IOK
164 CHCTEMAaTU3aIUs 3HAaHUH 10 TEME
https://m.edsoo.ru/6c0df9cc
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
PesepBHelii ypok. O600ICHNE 1
165 CHCTEMAaTH3allNs 3HAHUH 10 TEME but6mmoreka [IOK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOI
teopun"

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001eHIE 1

166 cUCTEMATU3ALIU 3HAHUM 110 TEME 1 bubmmorexa [JOK
& https://m.edsoo.ru/Obcc77¢cl

"Tepmoaunamuka. TernaoBble MalIvHb!"
PesepBHelit ypok. O6001ICHNE U

167 cUCTEMAaTHU3aIUs 3HAaHUH 10 TEME 1 bubmuoreka [JOK
"ArperaTHbl€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nepexoabl"”
PesepBusblil ypok. O000IMIEHNE U

168 CI/ICTEMaTI/BZp 1581 3HaHI/II>I'Iu 10 TEME 1 bubmorexa IIOK
" 8 " https://m.edso0.ru/f2381c0c

DIIEKTPUYECKOE TT0JIE

PesepBuEbIi ypok. O000IIIEHE U

169 CI/ICTIe)MaTmZp WS 3HAHUM 110 TEME 1 Eubmiorexa HOK
" EI . https://m.edsoo.ru/3cae6dal

[TocTOsSIHHBIIN ANEKTPUIECKUI TOK

PesepBHEIil ypok. O0001IIEHHE U

170 CHCTEMaTmZp s 3HaHI/II;IH o teme "Toxkn 1 Enbmrorexa HOK

B " https://m.edso0.ru/cc7681d4
B PA3JIMYHBIX Cpeliax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoaunuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
BsauMoelicTBUE ITIOCTOSHHBIX
1 MarHUTOB U MPOBOJIHUKOB C TOKOM 1 bubmmorexa OK
poBoa ' https://m.edso0.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHUTHOM UHAYKITUH.
2 [Tpun pI/Il'I Cynepro3u EZ NLIIarHI/ITHLIX 1 bubmmorexa [IOK
p UH yuep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuu MarHuTHON MHIYKIIHHU
3 MarauTHo€ 10JI€ MPOBOIHHKA C 1 bu6muoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amrniepa, e€ HanpaBJIeHUE U 1 bu6nmoreka [IOK
MOZYJb https://m.edsoo.ru/26d9c5ba
bu6moreka [IOK
P 1
> CHicHHe sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Amnepa. 1 bu6mmoreka [JOK
DIIEKTPOU3MEPUTEILHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBieHHE U
7 MOJYJIb. JIBUKEHHE 3apIKEHHON 1 but6mmoreka [IOK
YacTHUIIBI B OJTHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmoreka [IOK
8 P 1
cHicHme sazat https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6 JI 1
abota bl JIopenta https://m.edso0.ru/d518be4b
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but6mmoreka [IOK

10 Pemenme sanau https://m.edso0.ru/93617bd9
MaruuTHOE oJIe B BEIISCTBE.
11 deppoMarueTuku, napa- u bubmorexa HOK
pP - 11ap https://m.eds00.ru/30ff9608
IUaMarHeTUKU
OCHOBHEBIE CBOMCTBA
12 ¢beppomaruetukos. [Ipumenenue Bubmroreia LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenue 3agau no reme "MarautHoe but6mmoreka [IOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3aa4 mo reme "MarautHoe bu6mmoreka [IOK
nose" https://m.edso0.ru/41c4ae8a
SIBiIeHME DIEKTPOMAarHUTHOMU
15 WH nu. [1oTok BEKTOpa MAarHUTHOM bubmorexa LOK
ALYKItMH. p https://m.edsoo.ru/b3efalcl
WHIYKITUU
bu6moreka [IOK
16 IC mnyxunn https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHOM MHIYKIIVH bubmorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe aniektpuueckoe nose. Toku bu6nuoreka [IOK
dyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIIMH B IBHXKYLIUXCS bu6mmoreka [JOK
19
MPOBOJTHUKAX https://m.edso0.ru/0235cc02
but6mmoreka [IOK
2 P
0 CLICHHE 3a1a1 https://m.edsoo.ru/4dfda618
bub6mmoreka [IOK
21 IT JI
PaBHio Jetna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTh. KaTymka bubmuorexa [JOK
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HWHIAYKTHBHOCTHU B LECIIH ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykimu. IC

but6mmoreka [IOK

23
CaMOMHAYKIMU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHU C bu6mmoreka [IOK
TOKOM. DJIEKTPOMArHuTHOE MOJIe https://m.edsoo.ru/b3c0ad11
bub6mmoreka [IOK
25 P
CHICHHe sa/at https://m.eds00.ru/88f69d2b
26 O06o01ieHre u cucTeMaTu3alus bubmorexa [IOK
3HAHUM MO TeMme "DNeKTpoauHaMHUKA" https://m.edso0.ru/76484025
97 KonTponbhas pabora o teme bu6nuorexa [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensnas cuctema. CBOOOIHEIE
28 Kkosnebauus. 'apmoHnueckue bubmorexa LOK
-1 ap https://m.edsoo.ru/7c1db385
KoaeOauus
29 KuneMaTtuueckoe U IMHaAMUYECKOE bubmuorexa [JOK
OIMCaHUE KOJIEOATEIBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
IUHAMHYECKOTO OIHMCAHUSA
30 rapMOHHYECKHNX KOJIOaHUI U3 UX bubmorexa [JOK
p https://m.edso0.ru/e3c99692
9HEPreTUIECKOr0 U KHHEMATHIECKOTO
OIHUCAHUS
but6mmoreka [IOK
31 A a asza xosieOaHuii
MILITYZa 1 (pasa KoneOarnil https://m.edsoo.ru/7a0c439a
[lepuox u yacToTa KOJICOAHMIA.
32 [epuoa Manbix cBOOOTHBIX but6mmoreka [IOK

KoJe0aHuil MaTEMaTHUECKOTO
MasTHHKA. [lepro cBOOOTHBIX

https://m.edsoo.ru/e0399319
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Kose0aHu NPy>KUHHOTO MasiTHUKA

33 3aryxaromnme KojieOaHusl. bubnuorexa [LIOK
Bremyxnennsie kosebanus. Pezonanc https://m.edso0.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koHpepenusd "MexaHnnueckue
36 K(f)ﬂeGaHI/I:Ib BpM ;JIKaJ'IBHBIX Enbmiorexa HOK
'}'I https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011eHNE U CUCTEMATU3ALII
37 3HAHUH 110 TeMe "MexaHu4eCcKue bubmmorexa LOK
Y https://m.edso0.ru/eb84182f
Koaebauus
DneKTpOMarHuTHbHIE KOJIeOaHMsl. bu6nmoreka [IOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIbI
39 3a I})I z KOHEHCATOpa C aMILIUAT 0};[ bubmorexa [IOK
P A P A https://m.edsoo0.ru/093f9afl
CHJIBI TOKa B KOJICOATEIHHOM KOHTYPE
40 3aKOoH COXpaHEHUS YHEPTHH B bu6nmoreka [IOK
UJeaJIbHOM K0JIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue 2JIeKTPOMAarHuTHEIE
41 KOJ'IfgaHI/I;jI Brir peHHBIe bubnnorexa LIOK
' YA https://m.eds00.ru/5e668619
AJICKTPOMATrHUTHBIE KOJICOAHMS
[lepemenHsIit TOK. Pezucrop u
42 KOHJIEHCATOP B IIEIH IIEPEMEHHOTO bubmorexa LOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Katymika HHIYKTUBHOCTH B LICTIH but6mmoreka [IOK
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INEPEMEHHOI'O TOKA

https://m.edsoo.ru/cfa307af

3akon OMa J1st JIEKTPUUYECKOM TeTr

bubmuorexa [JOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOTO TOKA.
45 AMIUIUTYIHOE U IEUCTB ee Enbmiorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUE CHJIBI TOKA U HAMPSIKCHUS
46 Pe3oHaHc B dIIEKTPHUECKOI LIETTA Eubmorexa I{OK
p H https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3a1ad https://m.edso0.ru/al16836a4
Wneansubiif Tpancdopmatop.
48 IIpousso CT;I(: He(be paqa I/Ip bubmnorexa [JOK
P s - TTepedl o https://m.edsoo.ru/f97418ae
noTpelIIeHNE NEKTPUISCKONH YIHEPTHH
DKOJOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPIUH.
49 Kp JIBT 2211 HCHOHLSOTBpaHHHp Enbmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MIOBCEIHEBHON
KU3HA
but6mmoreka [IOK
50 P
CHICHHE 3aad https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
1 P
> CHietme sajat https://m.edsoo.ru/7cab59f8
O000111eHNE U CUCTEMATU3ALMI
52 3HAHUHU 110 TeME "DIEKTPOMATrHUTHEIE Enbmiorexa HOK
" P https://m.edso0.ru/401024a9
Koaebauus
53 MexaHW4eCKHe BOJHBI. bubmuorexa [JOK
XapaKTepUCTUKU MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3ByKa bubamorexa [IOK
YK. AapaKtep Y https://m.edso0.ru/138b6f09
56 Wudpaspyk u ynserpassyk. [llymoBoe bu6mumoreka [IOK
3arpsi3HEHUE OKPYKAKOLIEH CpeJibl https://m.eds00.ru/7380038f
but6mmoreka [IOK
> Pemrerme saa https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bu6muoreka [IOK
N3iyyeHue 3J1eKTpOMarHuTHLIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi AMEKTPOMATHUTHBIX BOJIH. bu6mmoreka [JOK
CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana 351eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHne AIeKTPOMArHUTHBIX Bubmmorera [IOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI pagUOCBSI3U U
61 TeleBUaeHUs. Paguookamnusi. but6mmoreka [JOK
DNIEeKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso00.ru/9f96f1f8
OKpYKaroIIel cpebl
62 KontponbHas paboTa o Teme bu6nmoreka [IOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH MPSMOJIMHEITHOTO bu6mmoreka [IOK
pacupoCTpaHEHHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMeHEeHNE
64 3aKOHa MPSIMOJIMHEHHOTO bubamorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpoCcTpaHeHHs CBETa
65 Otpaxenue ceta. [mockoe 3epkaiio. bubnuorexa [JOK
Cdepudeckoe 3epkajo https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBINA U bubmuorexa [JOK
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OTHOCHUTEJIbHBIN ITOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHEee
orpaxkeHue. [IpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha IIPUMCHCHHC

but6mmoreka [IOK

67
SAKOHOB OTPAAEHHA 1 NPETOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xox nydeit B mpusme. Jucnepeust
. bubmuorexa [IOK
68 cBera. CI0XKHBII cocTaB OEJIoro CBETA.
https://m.edsoo.ru/d8elc3be
set
69 JIunzpl. ®OKyCHOE PACCTOSTHUE U bu6mmoreka [IOK
onTHYECKas CUJia JIMH3EI https://m.edso0.ru/60441359
70 ITocTpoenne n300pa>keHUi B JINH3aX U bubmmoreka [IOK
HUX CUCTEMAaX. YBEINYEHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 n300paKeHU, ITOJIYYaEMBIX C brGmorera [IOK
P ’ ya https://m.edso0.ru/5a868f09
MOMOIIIBIO JTUH3
72 I'11a3 kak orrrmyeckas cucremMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensl
73 I I/IMCHI/IMOJC::[TI/I FGSMJ:}T NYECKOU buGmorera [IOK
p p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKOpOCTh CBETA U METOABI €€ bu6mmoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
Bbu6moreka [JOK
& Jlucnepcus ceera https://m.edsoo.ru/lel6ccbe
76 Hurtepdepennus creta Brbmmoreia LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HICTOUHUKH. Y CIIOBUS

77 HaOJIIOIeHUST MAKCUMYMOB 1 bubmiorexa HOK
A ™ https:/m.eds00.ru/c6416d48
MUHUMYMOB
bu6moreka [IOK
8 Pemmenue sanad https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
” Tpnvenenue maTephepenimm https://m.edsoo.ru/668edbc8
bub6mmoreka [IOK
80 Jingpaxuus caera https://m.edsoo.ru/12ed04b5
JudpakiuonHas pemeérka. YcioBue bubmmorexa [IOK
81
HaOJII0/ICHHUS TJIaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
but6mmoreka [IOK
82 Pemenue sanau https://m.edsoo.ru/d58c411a
83 IlonepedyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/e9890fe9
but6mmoreka [IOK
84 Pemenne sanau https://m.edsoo.ru/c56c8158
85 CBeTOBBIE SIBJIEHUS B IIPUPOJIE bubmorexa HOK
PHpOAL https://m.edso0.ru/0b36363d
86 O06o001IeHNEe B CHCTEMAaTH3aIIHS bubmuorexa [IOK
3Hanui mo reme "OnTuka" https://m.edso0.ru/8a14748b
87 Konrponsnas pabota o teme bubnuorexa [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHUKHU. 3aKOHBI bubmuorexa [IOK
BJIEKTPOJUHAMUKHU U TPUHLIHAI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIHLHOCTH
89 [locTynaTel cienanibHONU TEOPUH but6mmoreka [IOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus Jlopenia.
VYcaoBue NpUYUHHOCTH.

but6mmoreka [IOK

90
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHU U COKpAIIeHHE
JUTUHBI
o1 DHeprus U UMIYJIbC PEIITUBUCTCKON bu6mmoreka [IOK
YaCTHULIbI https://m.edso0.ru/853a64fc
CBsI3b MacChI C SHEPTUEH U
92 UMITYJIbCOM PEIATUBUCTCKON YaCTHIIBI bubnmorexa HOK
4 P ’ https://m.edsoo.ru/h6258ffa
DHeprus MoKos
93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHUE bubmmorexa OK
i https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
4 B
o 3aKOH cMeTIeHI Birka https://m.eds00.ru/1c5752
95 ['umoresza M. Ilnanka o kBaHTax. but6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEpTHA H UMIIYTLC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTer A. T bu6nuoreka [IOK
CroneroBa. 3akoHb! poTodddexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA AJ1s
98 dorordpdekra. "Kpacnas rpanumna” bubmmorexa [IOK
- 0P paHui https://m.edso0.ru/01ef4556
dhoTorddexra
99 Jasnenue cBeta. OnbiThl [1. H. bubnuorexa [JOK
Jlebenena https://m.edso00.ru/64b4f966
100 BoiHOBBIE CBOICTBA YaCTHIL but6mmoreka [IOK
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Bousubl ne bpoiins. /[nuHa BoaHEI A€

https://m.edsoo.ru/f59cfcec

. bu6mmoreka [JOK
101 bpoist 1 pasueps! 06)1%0“1 https://m.edsoo.ru/5df8bafl
TIOKAU3AINH IBUXKYIICHCS YaCTUIIBI
. bubmuorexa [JOK
102 KopryckyipHO-BOJIHOBOH AyaH3m https://m.edsoo0.ru/8ccab62a
103 Judpakiys 37eKTpOHOB HA bu6nuorexa [LIOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crnenunduka u3sMepeHuid B MUKPOMHUPE.
104 COOI”;“IHE)I)HIGHI/IH Helc:))n e enéHHECTeﬁp bubmorera [JOK
N pet https://m.edso0.ru/65783dec
I'eiizenbepra
Bbu6moreka [JOK
105 Pemenne rpaguueckux sanad https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Pemertie pacueripix safa- https://m.edso0.ru/ee9b3182
Kontponbnas paboTa o temam: Eu 1IOK
" "o ) NOJIMOTEeKA
107 OCHOBHVCTO ’ K"Op HYCHYIFPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
OMBITHI IO UCCIICTIOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mojesb aToMa bubmmorexa LIOK
j p A https://m.edso0.ru/312b750a
Pezepdopna
bub6mmoreka [IOK
109 Hoctyzaret bopa https://m.edsoo.ru/404dfa9a
110 Buns! cnexktpoB. CriekTp ypoBHEHR bu6mmoreka [JOK
SHEpPryuu aToMa BOAOpoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bu6nuoreka [IOK
U3JIy4CHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bu6mmoreka [IOK
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113

Hyxnonnast Mogens gapa
I'eitzenOepra-MBanenko. 3apsina u
MaccoBoe yHucio sapa. M30Tomnsl.
PaanoakTHBHOCTD

https://m.edsoo.ru/2288a0c4

but6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
n3i1y4eHus. BinusHue
PaAOaKTUBHOCTH HA KUBBIE
opranusmsl. Jlozumerpus

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprusi CBA3U HyKJIOHOB B sJIpe.
SAnepusie cunbl. Jledekt Macce sapa.
S nepHble peakuuu. AnepHoie
peakTopsl. [IpoGiieMb! yripaBisieMoro
TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHUS
SIIEPHOM YHEPreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasbl perucTpaiuu u
HCCIIEOBaHUS DJIEMEHTAPHBIX YaCTHII.
dOyHIaMEHTaIbHbIE B3aUMOJICHCTBUA.
BapI/IOHI)I, MEC30HBI U JICIITOHEIL.
IIpencraBnenune o CtanaapTHOM
Mozenu. KBapk-rirooHHass Mojielb
aJpOHOB

but6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas matepus U TEMHas
sHeprus. EnuHcTBO usnueckoit
KapTUHBI MUpa

but6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTUSL ACTPOHOMUHU.

but6mmoreka [IOK
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3HaueHue ACTPOHOMUH

https://m.edsoo.ru/ad73e145

[TpuMeHUMOCTH 3aKOHOB (DH3UKH JIJISt
00BSICHEHUS TIPUPOJIBI KOCMUYIECKUX

but6mmoreka [IOK

119
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIIEIOBAHNNI
CoBpeMeHHBIEC ONITHYECKUE
120 TEJIECKOIBI, PATUOTEIIECKOIIBI bubnnorexa [JOK
P ’ https://m.edso00.ru/4877aale
BHeaTMOC(EepHast aCTPOHOMHS
Bun 3sé3nnoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bl, INIAHETEI, UX BUIUMOE bubmorexa LHOK
p AL, ’ A https://m.edsoo.ru/aac588eb
JBUKEHUE
Comnneunas cuctema. CoJHIIE.
122 CornHeuHast aKTUBHOCTE. ICTOYHUK bubmorexa [JOK
o https://m.edsoo.ru/22748eb4
sHepruu ConHIa U 3BE3N
3BE31IbI, HX OCHOBHBIE
123 xapakTepucTuku. Jluarpamma bubmorexa LIOK
| Parcep " P | https://m.eds00.ru/42169944
CIEKTPAJIbHBIN KJIacC — CBETUMOCTh
124 3Be3 bl TIIaBHOM ITOCIIEN0BATEIHLHOCTH bubmmorexa [JOK
a a https://m.edsoo.ru/b3ch766¢
Bryrtpennee ctpoeHue 3BE3 .
15 CoBpeMeHHbIE NPECTABICHUS O bubnuoreka [IOK
MIPOUCXOXKACHUH U 3BoTonnU CollHIa https://m.edsoo.ru/d09da494
U 3BE3[. DTanbl )KU3HU 3BE3
Muneunsiii [IyTe — Hama ["anakTuka.
126 Tumne! ranmaktuk. YpHbIE ALIPHI B bubmmorexa [OK
- ep p https://m.edsoo.ru/7cd10a0a
sIpax TalakTUK
127 Bcenennas. Paciimpenne BeeneHHoi. bu6mmoreka [JOK

3akoH Xa06ua. Teopust bonbmioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PennkToBoe N3JIY4YCHUC

128

MacmrabHas cTpykTypa Beenennoil.
Meraranaktuka

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npo0iaeMbl aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

@U3HYECKUI MPAKTUKYM II0 TEME
"WccnemoBaHue MarHUTHOTO I10JIS
MOCTOSSHHBIX MarHUTOB" WJIN
"UccnenoBaHue CBOMCTB
(heppoMarHeTUKOB" WK
"UccnenoBanue JeUCTBUI
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

but6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Ou3nvecKuil MPakTUKyM IO TEME
"N3mepenue cuiibl Amriepa" uiaum
"N3y4yeHue 3aBUCIMOCTHU CHJIbI
AmMriepa OT cuiibl TOKa'" WiIn
"OnpeneneHne MarHUTHOM MHIYKIUU
Ha OCHOBE U3MEPEHUs CHIIbI AMIiepa"

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

OU3NYECKUI TPAKTHUKYM T10 TEME
"UccnenoBaHue sSIBICHHS
3JEKTPOMArHUTHOM MHIYKIUU'" WU
"OnpeneneHne MHAYKIMU BUXPEBOTO
MarHUTHOTO MOA"

https://m.edsoo.ru/c36658da

133

@U3HYECKUI MPAKTUKYM 10 TEME
"WccnenoBaHue SIBICHHS
camounaykimu" win "COoopka Moienn
3JIEKTPOMArHUTHOTO reHeparopa”

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3HYECKUl NPAKTUKYM IO TEME

but6mmoreka [IOK
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"U3mepenue neproa CBOOOTHBIX
KOJIeOaHUW HUTSHOTO U TIPYKUHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

OuU3HYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBanue YHEPruu B
NPYKUHHOM MasiTHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/a28026bd

136

@U3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro TOKa
4yepes3 MOoCIeJ0BaTEIbHO COETMHEHHBIE
KOHJEHCATOP, KaTylIKy U pe3uctop"”
umu "ccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIN
MepeMEeHHOro Toka"

but6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3y4yeHue mapameTpoB 3ByKOBOM
BOJIHBI"

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

@U3HYECKUM MPAKTUKYM 110 TEME
"U3mepenue nokasatesns npeaoMIICHUs
crekna" unu "[lonyuenue
M300pa)KeHUs! B CUCTEME U3 MJIOCKOT0
3epkajia v JIUH3bI"

but6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Ou3HYECKU IPAKTUKYM 110 TEME
"UccnenqoBaHue 3aBUCUMOCTH
(OKYCHOI'O PacCTOSHUS OT BEILECTBA
(Ha mpuMepe KUAKUX JIUH3)" WIn
"N3mepenne GOKyCHOTO pacCTOSHHUS
pacceuBaroLIMX JUH3"

bub6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKUI TPAKTUKYM T10 TEME
"HaGmronenue nudpakmmm,

bub6mmoreka [IOK
https://m.edsoo.ru/8b7ac737
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nHTepdEPEHIINN U TOJIAPU3AIUT
ceera"

141

@uU3HYECKUM NPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHULL (I10
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47

142

@U3HYECKUI PAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccienoBanus Gororpdexra"
nm "HccienoBanye 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHus"

Bbu6moreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOI'0 BOOPOAa
U U3MepeHue MocTostHHoi Punbepra"

bub6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue paJiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03UMeTpa"
niu "M3ydenue nornomieHus oera-
JaCcTHIl aJIIOMUHUEM"

but6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

@U3NYECKUIl NPAKTUKYM IO TEME
"HaOaroneHus 38€31HOI0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIO0Ib30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JJIs1 OTIPe/IeIICHUS
MOJIO)KEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

Bbu6moreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3aus CeBepHOro nojymapus 1
sipkue 3BE361" win "Habmrogenus B
teneckor JIyHbl, miiaHeT, TyMaHHOCTE!
M 3BE3JIHBIX CKOIUIEHHI"

O000I11IeHNE U CUCTEMATH3AIUAS
3HaHu#. Ponb GU3NKH 1 acCTpOHOMHH B

N . bubnuorexa [JOK
146 9KOHOMHYCCKOM, TEXHOJIOTHYECKOM,
. N https://m.edsoo.ru/ad6ddeed
COLMAJILHOW M 3TUYECKO chepax
JESITCIbHOCTU YEIOBEKA
O0600111eHNE U CUCTEMATU3ALMI
147 3HaHui. Posb 1 MecTo Gpu3nku u bu6mmoreka [IOK
aCTPOHOMUHU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011IeHNE U CUCTEMATH3AIUAS
3HaHu#. Ponb pusnyeckoit Teopun B
OPMHPOBAaHHH MPEIACTABICHUN O
148 ingancxoﬁ Ka TiHe MHUpPa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3MUYeCcKoi KapTUHBI MHUpa B 00IIeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJICTABICHUN O TIPUPOJIC
149 O06o0mIeHre U cCUuCTEMaTH3aIUs bubmuotexa [JOK
3HaHui mo reme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AIUS bubmuoreka [JOK
3HaHui mo reme "Kunemartnka" https://m.edsoo.ru/4e31b507
151 O00011eHNE U CUCTEMATU3ALII but6mmoreka [JOK
3HaHu# no teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
O06o001eHre U cucTeMaTru3aIus
. " bu6mmoreka [IOK
152 3HaHu# 1o TeMe "CraTuka TBEpI0TO

Tema"

https://m.edsoo.ru/3ccad82e
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O000111eHNE U CUCTEMATU3ALMI

but6mmoreka [IOK

153 3HAHUH 10 TeME "3aKOHBI COXPAHEHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATH3AIHAS
154 3gaHui 1o reMe "OCHOBEI Bubmiorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKOH TEOPHH
O00011IeHNE U CUCTEMATHA3AINAS
155 3HaHu# 1o Teme "TepMoauHaMuKa Bubmiorexa LIOK
P A ' https://m.edso0.ru/c63f7c10
TernoBble MallIUHBI
O00011IeHNE U CUCTEMATU3AIII
156 3HaHU# 1o TeMe "ArperaTHbie bu6mmoreka [IOK
cocTosSIHUS BelrecTBa. Pa30BEIE https://m.edsoo.ru/1d36b5b1
nepexonnr”
O00011IeHNE U CUCTEMATH3AIUAS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE brbmrorexa HHOK
" R https://m.edsoo.ru/3bf0def9
noJie
O00011IeHNE U CUCTEMATH3AIHAS
158 3HaHu# 110 Teme "[locToAHHBIN Bubmiorexa LIOK
. https://m.eds00.ru/71453ee6
ANEKTPUICCKUHN TOK
O00011IeHNE U CUCTEMATHA3AINAS
159 3HaHui 110 TeMe "TOKH B pa3IUYHBIX Bubmiorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3AIHS bub6mmoreka [IOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHIE U
161 CI/ICTIe)MaTI/BZp WA 3HAHUH 110 TEME Bupmaorexa LIOK
" " " https://m.edso0.ru/053e2248
DeKTpOMAarHUTHAS WHYKIIHSI
162 PesepBHelitl ypok. O60011eHNE 1 bu6mmoreka [IOK
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CUCTEMATHU3ALIU 3HAHUHN 10 TEME
"Mexanndeckue Koxeoanusd"

https://m.edsoo.ru/d6310bfd

PesepBHelit ypok. O600IICHHE U

163 cucTeMAaTU3aIMsI 3HAHUH 10 TEME bubmmorexa [IOK
" B | https://m.edsoo.ru/5e2bb83d
DIIeKTPOMAarHuTHBIC KOJIeOaHUs
Peseprubiil ypok. O6001eHue u
CHCTEMaTH3alMs 3HAHUH 10 TeMe bubmuorexa [JOK
164 "
MexaHn4eCcKHUe U AIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHEIil ypok. O0001IIEHNE U
165 CHCTIe)MaTmZEHz 3HAHWH 10 TEME bubmmorexa [JOK
" " https://m.edso0.ru/52ad1603
Omnruka
PesepBusblil ypok. O0001IIEHIE *
166 CI/ICTEMaTI/ISZ]p WS 3HAHUH I10 TEME Enbmiorexa HOK
1t https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBusblil ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp WS 3HAHUH 10 TEME Enbmorexa ITOK
" B . " https://m.edso0.ru/f7¢59d38
KopnyckynspHO-BOTHOBOH Ayann3m
PesepBuEbIil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/IBE}l’p WS 3HAHW 10 TEME bubnmorexa LHOK
" t " https://m.edso0.ru/1f511654
dusuka atoma
PesepBHelitl ypok. O6001IeHNE U
169 cHUcTeMaTH3alys 3HaHUHI 10 TEME bubmuorexa [IOK
"®du3zrka aTOMHOTO siApa U https://m.edso0.ru/905c5ce0
3J€MEHTAPHBIX YaCTHIL"
PesepBusblil ypok. O000IIIEHHE *
P P . but6mmoreka [IOK
170 cUCTEMATU3aIMs 3HAHUH 10 TEME

"DnemeHTHl acTpouzuku"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
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