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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3MKe HAa YpPOBHE CpeIHEro oluiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOHM oOpazoBareiapHOM mporpammsbl, npeacraBieHHbix B GI'OC COO, a
Takxke ¢ yuérom (eaepanbHOl pabodeit mporpammbl Bocnutanus u KonHuenuuu
npenojaBanus yueOHoro npenMera «dusuka» B 00pa3zoBaTENbHBIX OPraHU3ALUAX
Poccuiickonn =~ @enepaunu,  pealu3ylOIIUX  OCHOBHBIE oOpa3oBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no ¢gusuke onpenensieT 00s3aTenbHOe NPEIMETHOE COAepIKAHUE,
YCTAaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0OBATEIbHOCTh U3YyUEHHUsI TEM U Pa3/esioB
y4eOHOro mnpeaMera ¢ y4€TOM MEKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H,
JOTUKK y4eOHOro mpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo @usuke Aa€T MpeACTaBICHHE O IENsIX, COAEp>KaHWHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEeACTBAMU
yuebHoro npenmera «dusnka» Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca Qusuku yriyOoJEHHOTO YpOBHSI MO3BOJISIET pPeau30BaTh
3a/layu MPOPECCUOHAIILHON OPHEHTAINH, HANPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBICHUS CBOMX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOAMMBI Il TMPOJOJDKEHUS OO0pa3oBaHUs B
opraHuzanuax mpodeccHoHaIbHOr0 O00pa30BaHUsA [0 PA3NIUYHBIM  (U3BHUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATBHOCTSM.

B nmporpamme 1o (Qu3MKe ONpeAeNsioTcs IUIaHUpYeMbIe pe3yibTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: IMYHOCTHEIE,
METanpeIMeTHbIE, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM Il pa3paboOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OOYyYarolIuXxcs, OCBOMBIINX
nporpaMMmy 1o (u3MKEe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHS Ha
yIi1yOIE€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN TIOXO/.

[Iporpamma mo Gpu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOGHHS Kypca (U3MKH Ha yriayOa&éHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIE PE3YAbTATHI IO TOJaM OOyUEHHS;

cofiepkanue yueOHoro npeamera «dusukay mo rogam oOyueHusl.

[Iporpamma mo ¢u3nKe HWMEEeT TPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DU3HUKH TSI COCTABICHUS CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEJOCTABISIET BO3MOKHOCTH JUISI  pealM3allud  Pa3IUYHBIX METOJUYECKUX
MOAXOA0B K MpernojaBaHui0 (PU3NKKA Ha YIIyOJIEHHOM YpOBHE IMpPHU YCIOBUU
COXpaHEHHMs 00s13aTeJIbHON YacTH COAEPKaHuUs Kypca.



®u3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIas B
KauecTBe y4eOHOTo MpeMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMM 00 oKpy»xaromeMm Mupe. [IIKoabHbIN Kypc (GU3UKH — CUCTEMOOOPa3yIOMIHii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomueid. lcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpPENeNuiIo XapakTep M OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B c(epe SHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJIy4EHHUSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMM CBoWcTBaMu. M3ydyeHue
(¢u3MKM BHOCUT OCHOBHOM BKJaA B (OPMHPOBAHUME €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydvaromerocs, B GOpMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHbIN
METO/I MO3HAHHUS MPHU BHIMOJHEHUU UMHU YUE€OHBIX UCCIIET0BAHMM.

B ocHoBY Kypca (hu3uKkH Ha ypOBHE CpeHEro o01ero 0opa3oBaHusl MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3JeioB (PU3MKH, BKIIOYAECT Kak
BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoena cenepanuzayuu. B cOOTBETCTBUMM C HEW Marepuayn Kypca (QU3MKH
o0BeMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanonaraeT HCIOJIb30BaHHE
T'YMaHUTApHOTO TOTEHIHala (PU3NYECKONM HAyKW, OCMBICIEHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3zButheM oOOIECTBa, a TakkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH MPOOJIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriry0iaEéHHOTO YpOBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHMYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOPUM M 3aKOHOB. [Ipum 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX IMpPEICTaBICHUA U COBPEMEHHbBIE TEXHHYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi TOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJEp)KaHUs, TOCBALIEHHBIX JKOJOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 0O0CYXIeHUs
npo6JieM palroOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MMacCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATEIBHOCTHOTO nmoaxoa. s Gu3uku peanusanus 3THX
MPUHIIMIIOB 0a3UpPYyeTCsl Ha UCIOJIB30BAHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoero (akropa ydebHoro mnpouecca. g yrayOnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIBHBIC YYCHHYECKHUE OIBITHI TPH HW3YyYEHWH HOBOTO
Marepuana, JabopatopHbie paboThl U pabOThl MpakThukyMma. [Ipu 3TOM BO3MOXKHBI
nBa crmocoba peanuzanuu (QU3MUECKOro TMpakTuKymMa. B mepBom  ciydae
MPaKTUKYM TIpoBoauTcs aubo B koHue 10 u 11 kiaccoB, nubo mocie nepBoro u
BTOPOr0 TONYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOpPHBIX pabOT, KOTOPHIC
MPOBOJSITCS B Mpoliecce u3yueHus pasaena (temsl). [Ipu sTom mox padoramwu
NPaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEAOBAaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BUa 6€3 MOIIaroBoii MHCTPYKITHH.

B mporpamme 1o (¢u3MKe CHUCTEeMa YYEHHYECKOrO OJKCIIEpUMEHTa,
nabopaTopHBIX pabOT W MpakTUKyMa MpeACTaBlIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKHA JIJI 3TUX BHUJOB YYCHHYCCKHX MPAKTHYCCKUX PaOOT OCYIICCTBIISCTCS
y4aCcTHUKaMHu 00pa30BaTENIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAaHUs M OCHAaIeHUs kabuHera Qusuku. [Ipm sToM oOecmeunBaercs
OBJIaJICHWE OOYYaIOMUMHUCS YMCHHUSMHU TIPOBOJHWTH TIPSIMbIE M KOCBCHHBIC
U3MEpPEHUsS, MCCICAOBAHUSA 3aBUCUMOCTECH (DU3MUYECKMX BEJIWYMH M TIOCTAHOBKY
OIIBITOB IO TIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHWE YACHISCTCS PEIICHUIO PACUYETHBIX M KAYCCTBEHHBIX
3anay. [Ipu >TOM Ayig pacd€THBIX 3a/Ja4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHON M HESBHO 3aJlaHHOW (PM3MUYECKOW MOJIEINbI0, TIO3BOJIAIONINE MPUMEHSTD
U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfenia Kypca, Tak |
UHTETpUPYs NMPUMEHEHNE 3HAHUM U3 pa3HBIX pa3ienioB. [ KauecTBEHHBIX 3a1a4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OOBSCHEHHUE/TIPEICKa3aHhe MPOTEKAHUs
(bU3UYECKUX SIBJICHUN M MPOIECCOB B OKPYKAIOIICH KWU3HHU, TpeOyrolrue BeIOOpa
buznuecKkor MOAENHN JJIsl CUTYyaIluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPIOC COO «k wmarepuaigbHO-
TEXHUYECKOMY OOECIEeUeHHIO0 Y4eOHOro mporecca Kypc (GU3UKH yriayOJIEHHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOunere (u3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBHIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(¢u3NKe yUYeHHUYECKHX ONBITOB, JIA0OPATOPHBIX pabOT M paboOT MpakTUKyMa, a
TaKXke JEMOHCTPAILlMOHHOE 000PYI0BaHHUE.

JleMoHCTpalimoHHOe 00OpyAoOBaHHE (OpMHpPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MWHHUMAIBHOM  JOCTATOYHOCTH M 00ECTEeYMBAE€T TOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO0 (HU3UKE KIIOUYEBBIX JEMOHCTPAIMA JIs
WCCJICIOBAHUS  W3y4YaeMbIX  SIBIEHUA W  TMPOIECCOB, OMIUPUYCCKUX H
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MMPUMEHECHHU.

JlabopatopHoe 00OpyJqOBaHHE [JIi YUYCHUYECKUX MPaKTHUECKUX padoT
dopMupyeTcsi B BHIE TEMAaTHUYECKHMX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMaThuyeckue KOMILIEKThI
nabopaTopHOro OOOPYNOBAaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ HU(POBBIX Ja0OpATOPUIL.

OCHOBHBIMHM LIEJIIMH U3y4YeHUsI PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

dbopMHUpOBaHUE HWHTEpEca M CTPEMJIEHUS OOyYaroluxcsi K Hay4YHOMY
U3YYEHUIO TOPUPOJABI, Ppa3BUTHE HX HUHTEIUICKTyaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHe
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIINM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa U3y4YeHHUsI OCHOB
CTpOEHUSI MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C MCIOIb30BaHUEM (U3HUECKHUX
3HAHWM U HAYYHBIX OKA3aTeNIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poNM (PU3MKU I PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOKHBIX cdepax Oymyiein
npodeccuOHaIbHOM JIESTeNIbHOCTH, CBA3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeieMy 00y4eHHIO B ’TOM HaIlpaBJIeHUU.

JocTkenue »TUX Lienel obecreuynBaeTcs peuieHueM CIenyoNuX 3a7a4d B
npolecce u3y4eHus Kypca pU3MKy Ha ypOBHE CpeIHero o01ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHUM 00 0o0mUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJISIpHYI  (QU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHUE YMEHUI MPUMEHSATh TEOPETUUECKUE 3HAHUSA ISl OOBSCHEHUS
buznueckux SIBICHUN B MPUPOJE U IJIS MPHUHATHS TMPAKTUYECKUX PEIICHHN B
IMOBCEIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIICHMs] pa3IMYHBIX 3a/ad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3a/1ay, MOJpa3yMeBAIOIIUX CaMOCTOATEIbHOE CO3/1aHue
¢u3nyeckoil MoOnENIH, aJeKBATHON YCIOBHMSM 3aJayd, B TOM 4HCIE 3adad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHLMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIaJICHUE METOJAaMU CAaMOCTOSITEIbHOIO IIJITAHUPOBAHUS W NPOBEICHUS
¢u3nYecKnx OKCIEPUMEHTOB, aHajdW3a W HWHTEepIpeTauuud HHGOpMalUH,
OIpEJIENICHMS] TOCTOBEPHOCTHU NOJYYEHHOI'O pPE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUS YMEHHUH IPOEKTHO-UCCIEI0BATENBCKOM,
TBOPUYECKOM JIESITEIbHOCTH;



pa3BuTHe uHTEpeca K chepaM npodhecCUOHATBHON AEeSTEIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€éHHbIE ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dus3mka» Ha YpPOBHE CpEIHET0 OOIIero
oOpa3zoBaHus BbIOHMpaeTcs OOYyYalOIMMHUCS, TUIAHUPYIOIIMMHU POJOJKEHUE
o0pa3oBaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

Ha u3ydenue pusuku (yrinyO0n€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 yacos (5 4acoB B Heaemi0).

[Ipennaraemerii B mporpamMme mo (H3HKE TepedyeHb ITabopaTOpHBIX U
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAHHBIM, YYHUTEIh JeaeT BBIOOD
NPOBEACHUS JIA0OPATOPHBIX PAa0OT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yYaloIUXCsl.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPUPO/BI.

®uszrka — pyHIaMEeHTalbHAs HayKa o mpupojae. HayuHslil MeTo1 Mo3HaHUS U
METO/IbI KCCJICIOBAHUS (DU3NUYECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHUs B Mpollecce Mo3HaHus npupoiasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MmepeHuss (GU3UYECKUX BEIUYUH (AHAJOTOBBIE M LHUQPOBBIC
U3MEPUTENIbHBIC PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIC CHCTEMBI).

[TorpemHoct  u3MepeHut  GU3MYECKUX  BEIUYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBaHue (pU3NUECKUX SIBJICHUN M MPOIECCOB (MaTepHaibHas TOYKa,
aOCOJIFOTHO TBEPJIOE TEJIO, WJICAIbHAS JKUJKOCTh, WJCabHBIA Tra3, TOYCUHBIN
3apsi). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHWK COBPEMEHHOW HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cwibl TOKa W HAaNpsDKEHUST B LENH IMOCTOSIHHOTO TOKa IMpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIHU KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHKECHHS.
Cucrema otcuéTa.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsh CKOPOCTh) U
YCKOpPEHUE MATEPHATIBHOW TOYKH, UX IPOEKIMU HA OCU CUCTEMBbI KOOpPJIHMHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAIIBHOM TOUKU OT BPEMEHU U UX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHE CBOOOMHOTO TajeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOpPJIMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnuentnoe  nBukeHue. JIBWKEHHME  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHas ckopocTh. [lepuoa m vactora oOparmieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT'€HIIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTepUaIbHOU TOYKH.

TexHuyeckue YCTPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: CIHUIOMETD,
IBWKCHHE CHApsAOB, LIEMHbIE, IIECTEPEHYATHIE W PpPEMEHHBIE IEepeaauH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb CUCTEMBI OTCUYETA, WIUIKOCTpPALU KUHEMATHYECKUX XAPAKTEPUCTUK
JBUKEHUSI.

CrniocoObl ucclieIoBaHUs ABUKEHHM.

Nnnroctpanus npeesibHOrO NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue naBuxeHHs Tena, OPOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE MyTEW, TPACKTOPUN, CKOPOCTEN IBHKEHUS OJHOIO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHS C LIEJIbIO OINPEENCHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO NaJCHUs (pexoMeHI0BaHO
HCIIOJIb30BaHue ITU(PPOBOI Tab0paTOpuN).

N3yuenue nBuKeHUs Tena, OpPOIIEHHOTO Topu3oHTanbHO. [IpoBepka
THUIIOTE3bl O MPSAMOW IPONOPLUMOHAIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHHMSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IE€pUOAA OOpaleHUss KOHMYECKOTO MasiTHUKA
OT €r0 IIapaMeTpoB.

Tema 2. /lunamuxa.



ITepBeiii 3akoH HproroHa. MHepumaneHble cuctembl otTcy€ra. lIpuHnmn
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cucTeMBbl OTCUETa (OmMpenerneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA [ MaTepUAIIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALMOHHON H
MHEPTHOMN MAaCCHI.

Cuna TsXecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO MaZeHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl M OT reorpaduyeckoll MUPOTHL. JIBUXKEeHHE
HeOEeCHBIX TeJl U UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, nBuxymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TpeHHUS CKOJIBKEHUS W CHJIA TPEHUS
nokost. Koapduuuent tpenus. Cuia CONpOTUBICHHUS TMPU JBUKEHUU Tela B
AKUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUsS T€I B MHEPIUATBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne nByx IMIMHAPOB WM LIAPOB PA3HOW MAacCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPLUUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIONIEH  NPUIOXKEHHBIX K TeIy CHI C
IIPOU3BECHUEM MACChI T€JIa HAa €r0 YCKOPEHHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOICUCTBHUS TEI.

N3mepenne macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOJEUCTBYIONIEH CHII MPU JBHXKEHUU OpYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOUIMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

N3ydeHne ABMKEHUSI CUCTEMbI TEJl, CBS3aHHBIX HUTHIO, IEPEKUHYTOU uepes
nErkuit OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEJIMYMHE YIJIOBOro KoddduimeHTta
3aBUCUMOCTH Frp(N).

UccnenoBanue naBuxeHus Opycka MO HAKIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenune nBUXKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpAOe Teno. [locTymarenbHOe W BpallaTeIbHOE JBH)KCHHUE
TBEpAOro Tena. MOMEHT CHJIbBl OTHOCUTENIBHO OCH BpaiieHusa. Iliedo cusbl.
Ciroxxenue cuil, MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsixecTu Tena.

YcioBus paBHOBECUS TBEPIIOTO TEIIA.

YcroituuBoe, HeyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOILIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, pelIéTyaThie KOHCTPYKIIHMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKkmuKym.

UccnenoBanne yclioBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO0 OCh
BpalICHUSI.

KoHcTpyrpoBaHnue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOIO TEJa, UMEIOUIETO IJIOIIAAb OMOPBHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuxe.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepUaIbHBIX TOUEK. LIeHTp mMacc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBHKEHUH LIEHTpa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXEHHE.

MomeHT umiynbca MaTepuaibHOM TOUku. [IpencraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJISAX.

PabGora cuiasl Ha MaloM W Ha KOHEYHOM IepeMerneHuu. [ padudeckoe
MpeICcTaBlIeHne PaOOTHI CHIIBI.

MOIIHOCTH CUJIBI.
Kunernueckass sHeprusi MarepuajibHO TOuku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKH.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbL. [lOTEeHIIManbHAs SHEPrus.
[loTeHumanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
SHEprus Tena B OAHOPOJHOM TpaBUTALIMOHHOM moJjie. [loTeHnumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I10JIe¢ OAHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUUYECKAsT CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIMATBHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm i UACATbHOM KUAKOCTH KakK CJIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUMU.

TexHuueckue ycTpoNCTBAa M TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE NBUXKEHHUE.

N3Mepenmne MOUTHOCTH CUITBL.

N3meneHue sHEpruu Teja mpu COBEPIICHUH PaOOTHI.

B3anmMHble npeBpalleHns] KWHETUYECKON U MOTEHIUATIBHOW SHEPTUH TIPU
NEUCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM NaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomael, npaKmuKym.

N3mepenue nuMirysibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOENH 3JIECKTPOMOOWISI U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3MmepeHre KHHETUYECKOW SHEPTUM TeJla [0 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHUS TPH JBIKCHHHM Tella MO HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeoPUU.

OcCHOBHbBIE TMOJOXKEHUSI MOJEKyIsipHO-KUHeTH4Yecko tTeopuu (MKT), ux
ombITHOEe oOocHOoBanme. Jluddysus. bpoyHoBckoe aBWKeHHE.  XapakKTep
JNBW)KEHUS W B3aMMOJECHCTBUS 4YacTHUL BellecTBa. Moaenu CTpOeHUs Tras3os,
KUJKOCTEH U TBEPABIX TeJ U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE AITHX



Mozeneil. Macca u pasmepsl MoJiekyl (aromoB). KonmuecTBo BelecTsa.
[Toctosnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. [llkana
temneparyp Llenbcus.

Mogenbs uaeabHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHUIIbI
rasa JIBUKYTCS XaOTHUYECKH M HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas
Temreparypa (mkaia temnepatyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
ujealbHOM Ta3e C T[IOCTOSSHHBIM KOJHMYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM U  CpeJHEH  KUHETUYECKOM  DHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKEHHUS MOJIEKYJ HJICAIBHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON dHEPIruel MOCTYMaTeIbHOTO TEIJIOBOTO ABMKEHUSI €€ YacTHII.

TexHudyeckne yCTPOMCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: TEPMOMETD,
O6apomeTp, MoxydeHrue HaHOMaTepUaIoB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABH>KECHHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us KuaKocTei.

Mopaens onbita lTepHa.

[IpuTskeHre MoneKyl.

Mopenu KpucTauIM4ecKuX PemeTOK.

HaGnronenne u ucciae0BaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmukKym.

HccnenoBanne rmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKTY TOPSIUYe U XOJIOTHON BOOM.

N3ydeHne H30TEPMHUUECKOrO Iporecca (PeKOMEHIOBAHO MCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yyenune n30X0pHOro mpoiecca.

N3ydenune nzo0apHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBHM ISt
TEPMOJIUHAMHAYECKON CUCTEMBI. BHENIHE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHHE 3HAUYEHHUS! BEJIIMYMH, OMUCHIBAIOIIUX
€€ COCTOSTHUE Ha MHUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamuku. (CaMONpPOM3BOJIBHAs — PEJIAKCALIUA
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHe MenneneeBa—KianeiipoHa U BbIpaX€HUE ISl BHYTPEHHEH DHEPTUH.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpAUUsl 4aCTHUL, BBICOKHE
TEMIIEpaTypbl. BeipakeHUe 1Uisi BHYTPEHHEW SHEPIrUHA OJHOATOMHOTO HIEAIBHOIO
rasa.

KBa3zucratnyeckne u HECTATUYECKHUE TIPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Beiuncnenue paboTsl no rpaduky
npolecca Ha pV-1uarpaMme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHusi paborel. KonBekuus,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenpHas MW MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHME Maliepa. YaenpHas TeIIOTa CrOpaHus
TorinBa. Pacuér konuyecTBa TEIUOTHI mnpu Teruionepenaye. llonarue 06
aanabaTHOM Ipoliecce.

IlepBeii1 3aKOH TepMoAMHAMUKU. BHyTpeHHss osHeprus. KoanuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTpPEHHEH  IHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKHM JII PaBHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eAMHCTBeHHAas aguadara. AOCONIOTHAS TeMIeparypa.

Bropoli 3akOH TEpMOJAMHAMUKKA JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT O0Jiee XOJIOIHOIO Tea K 6ojiee HarpeTroMy 0e3
komrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOILIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/I.

Makcumansnoe 3HaueHue KIIJI. [ukn Kaphao.

DKOJIOTMYECKHE aCIEKThl MCIOJb30BAHMS TEIUIOBBIX ABurarenei. Temmosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJIOAUIIbHUK,
KOH/JMIIMOHEp, JU3EIbHBIA U KapOIOpaTOpHBIN JBUraTeNd, MapoBas TypOHUHAa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aUUsA «TEILUIOBBIX» OTXOIOB C
MCIT0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3ALUs OMOOPTaHMYECKOIO TOIIMBA IS
BBIPA0OTKH «TETJIOBOI» U 3JICKTPOIHEPTHH.

Jemoncmpauuu.

W3Menenue TemMnepaTypsl IpH aquadaTnyeckoM pacIliipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEIIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH YHEPTHH.

HccnenoBanue annabaTHOro npouecca.

KomrnprorepHble MOIENIH TETIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKkmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAaHUS BELIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUUA MEXKMOJICKYJSIPHOTO B3aUMOJCUCTBUS U
TEMIEPaTypbl KUTIEHUS KUJKOCTEH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Dazosvie nepexoovl.

[TapooOpazoBanne u koHAeHcauus. lcmapeHue u KumeHue. Y jenbHas
TEIUIOTa NapooOpa30BaAHMS.

Haceiliennble ©  HeHachllleHHble napbl. KadecTBeHHass 3aBUCHUMOCTh
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AGCONIOTHASE 1 OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpuctauioB. [lnaBmeHne W KpucTaimM3alus. YJIEeJbHAs TEIUIOTa IUIABICHUS.
CyOnumarus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacuiupeHue KUIAKOCTeH U TBEPABIX Tel, 00bEMHOE U JHMHEIHOE
pacirpenrie. AHTApMOHHU3M TEIUIOBBIX KOJIEOaHUM YaCcTHIl BEIIECTBA KaK MPUYNHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KAaYeCTBEHHOM ypOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MTEPEX01ax.

VYpaBHeHUE TETIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIAKUE
KPHCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernmoBoe pacmmpeHue.

CBoiicTBa HaCHIIIEHHBIX MAPOB.

Kunenune. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHl C MBUIBHBIMU TJIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBeHusl.

Mojiennn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

UccnenoBanre HarpeBaHus U MIIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buner nedopmaniuii.

HaGmonenue manbix aedopmaiui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKkmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEN.

N3Mmepenne yaeapHON TEIIIOTHI MJIaBIEHUS JIbJA.

N3ydeHne cBOMCTB HACHIIIIEHHBIX MMAPOB.

N3mepenue abCoMIOTHOM BIAXKHOCTH BO3JyXa U OIIEHKAa Macchl apoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne monynst FOHra.

UccnenoBanne 3aBUCUMOCTH  AedopMalMi  PE3WHOBOTO oOpaslna oT
MPUI0KEHHOW K HEMY CHJIBI.

Pasnen 4. DiiekTpoauHAMHMKA.

Tema 1. Dnekmpuueckoe noe.

OnekTtpu3auuss Tel U €€ MpOSBICHHS. OJEKTpUUYecKud 3apsan. /[[Ba Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAWAIEKTPUKA W  MOJYIMPOBOJIHHUKH.
DNEeMEHTApHbIA DJJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHUs DJIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsiaoB. Toueunsle 3apsnabl. 3akoH Kynona.

Onektpuueckoe nojie. Ero neiictBue Ha 3lIEKTPUUYECKHUE 3apsiJIb.

HamnpspbkéaHocts  amekTpudeckoro  mons.  IIpoOueiii  3apsn.  Jluauum
HaIpPSKEHHOCTHU JIEKTPUUECKOTro NoJisi. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTP NMOTEHUMAIOB U
HamnpsbkeHue. lloTeHnmanbHas SHeprus 3apsia B SJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan sneKkTpocTaTuYecKoro nojs. CBsA3b HAMPSKEHHOCTU MOJS U Pa3HOCTU
MOTEHIMANIOB JJI1 3JIEKTPOCTaTHYECKOro moyst (KaK OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[IprHIMI Cynepno3uLMKU IIEKTPUIECKUX OJIEH.

Ilone Ttoueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHON cdepsl. [lome
PAaBHOMEpPHO 3apsbKeHHOTro 1Mo oObémy mmapa. [lone paBHOMEpHO 3apsiKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTuHbl NWUHUN HANpsDKEHHOCTH JTHUX TOJNEH W
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOHMKH B DIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPsJIOB.

Jv3neKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUILIAEMOCTh BEILIECTBA.



Konnencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeqMHEHUE KOHAEHCATOPOB. [locnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrKeHue 3apssKEHHOM YaCTULBI B OTHOPOJAHOM JJIEKTPUYECKOM TOJIE.

TexHuyecKkue yCTPOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: BJIEKTPOCKOIL,
AIEKTPOMETP, JJICKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOnpuOOpOB,
KOHJIEHCAaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJIE€ 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE JBYX 3apsIAKECHHBIX IJTACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJITHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOSTHHOW U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUSA MEXK1Y HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmukKym.

OueHka cui B3auMOJECICTBUS 3apSyKEHHBIX TE.

HaGmronenue npeBpaliiieHus: SHEPTUH 3apsHKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
U3JIyYEHUS] CBETOINOAA.

N3ydeHne npoTekaHusi TOKA B LIENU, COAEpKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HanpsKeHUs ) npu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanune paspsana KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosnnblil 31eKmpuiecKuil mokx.

Cuina toka. IlocTossHHBIN TOK.

VYcioBus CyleCcTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanpsixkenue U u 9J1C é.

3axkon OMma Jij1s yJacTKa IeTH.

DIEeKTpUUECKOe COITPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJHOPOJHOTO MPOBOJAHWKA OT €ro JUIMHBI W IUIOWIAAHA IONEPEYHOrO CEYECHHS.
Y nenbHO€ COMPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapajlIeIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3zBeTBnEHHBIX nekTpuueckux ueneu. [Ipasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akoH Jxoyns—Jlenuna.

MONTHOCTh 3JEKTPUYECKOrOo TOKA. TerioBass MOIIHOCTh, BblJesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUWE HUCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW IeMu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

Konnencatop B 1ienu MOCTOSSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA U TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpPMETD,
BOJIbTMETP, PEOCTAT, CYETYUK IIECKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIIA TN TTOTIEPEYHOTO CEUSHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJ[C. KopoTkoe 3amMbIKaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0sI coeTMHEeHUsT UCTOYHUKOB Toka, DJIC Gatapei.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY IMOJKOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yneabHOro COMpOTUBRIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTA CHJIbI TOKa OT HAIpPSDKEHUS JISI  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

Namepenne DJIC 1 BHyTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOUYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

DOneKkTpuyeckass MPOBOJUMOCTb  PAa3JIMYHBIX  BEHIECTB.  DJEKTPOHHAas
MIPOBOJIMMOCTH TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBJICHUSI METAIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTD
MoJIynpoBOJHUKOB. CBolicTBa p—N-niepexoza. [lomynpoBoaHHKOBBIE TPUOOPHI.

ONEKTPUYECKUNA TOK B DJIEKTPOJUTAX. ODJNEKTPOJIUTHYECKAS THCCOLMALIUS.
DnekTponus. 3akoHbl Papajes A ANEKTPOIu3a.

DINIeKTpUYECKUi TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pas3psa. PasinuyHbie TUIIBI CAMOCTOATENBHOTO paspsaa. Moinus. [1nazma.

TexHuuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: Ia3opaspsiIHbIC
JaMIIbl, AJIEKTPOHHO-JIydyeBass TpyOKa, MOIYIPOBOJHUKOBBIE NPHUOOPHI: JHO,
TpPaH3UCTOp, (OTONMOA, CBETOAMOJ], TaldbBaHUKA, padUHUpPOBAHUE  MEMH,
BBIIUIaBKA aJTFOMHUHMS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3IAEKTPOIUTOB.

3akoHbl anekTponuza dapanes.

HckpoBoii paspsal 1 MpOBOJAUMOCTb BO3AyXa.

CpaBHeEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HaGmronenue snekrposnusa.

N3mepenue 3apsana 0qHOBAaJIEHTHOTO NOHA.

UccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYEeCKUH MPAKTUKYM.

CniocoObl n3MepeHnust PU3NYECKUX BETUYMH C HCIIOJIb30BAaHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIC TTOTPEIIHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne  KOCBEHHBIX HU3MEPEHHM, MCCIEIOBAHUWA  3aBUCHUMOCTEU
¢uznuecknx BENMYMH, TPOBEPKAa MPEHJIOKECHHBIX THUMNoTe3 (BBIOOp W3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKHUX  pas3denax «YYEHHUYECKHM  DKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yroyonéanoro ypoBHs B 10  kiacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBbHBIX MEKIPEIMETHBIX CBS3€M C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa i U TEXHOJIOTUH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20
nOo3HaHUA: ABICHUE, HAYYHBIM (aKT, TUnoresa, puznyeckas BeJIMUMHA, 3aKOH,



Teopus, HaOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, HW3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHUHN, UBMEPUTENBHBIE TPUOOPHI, ITU(DpOBas 1adopaTopusi.

Mamemamuka: penieHUe CcHUCTeMbl YypaBHeHUW. JIuHelHas QyHKUu,
napabona, runepoosua, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX TPOEKIMU HAa OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBH)XKEHHE B KUBOM mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAlOIIeH cpeisl,
yTUIU3aluss OHMOOPraHMYECKOro TOIJIMBA I BBIPAOOTKH  «TEIJIOBOW» H
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B AKUBOU MpUpoie.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYI,
MOJIb BeIlleCTBa, MOJIIpHAs Macca, IOJyYeHHE HaHOMATEepHUaJioB, TEIJIOBbIE
CBOICTBa TBEPABIX TeJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOIMALIMS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T CyXOro M OKHJAKOTO TpEHHS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIIUH
(KpoHILUTENH, peméryarble KOHCTPYKLHUHU), HUCIIOJb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TE€XHHUKE (TUPOCKOIN, BOAOMET U JpYyrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUN
HOJYyYeHUs] COBPEMEHHBIX MaTepUalioB, B TOM 4YHUCJIE HaHOMAaTEpUajoOB, WU
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTHUECKas 3allUuTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHble JIaMIIbI, 10JIyIIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DnexkTpoanHamMukKa.

Tema 4. Macnummnoe none.

B3aumonenicTBue MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMH. lIpuHmmn cynepro3uuuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIWY.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (IMIPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBjiICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pa6oTa cumbl JlopeHna.

MarunurtHoe 1nose B BemecTBe. DeppoMarHeTuky, napa- u THaMarHeTHKH.



TexHuyeckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: TIPUMCHCHHC

MOCTOSTHHBIX MAarHMuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIU SJIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHAYKIWMM ~ MAarHUTHOTO  MOJsA  IOJOCOBOIO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMH TOJISL JTTMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJBLIEBOTIO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIOpeHIIa Ha MOHBI DJIIEKTPOJINTA.

HaGmonenue nBmXeHUs MydKa dJIEKTPOHOB B MATHUTHOM TIOJIE.

[Mpunnun el CTBUS 3JIEKTPOU3MEPUTEITBLHOTO npudopa
MAarHUTORJICKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmuKym.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB eppOMarHEeTHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHIIBI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumHans UHOYKUUA.

SIBiieHne  3JIEKTpOMAarHUTHOM MHAyKUMU. IlOoTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKuMU. 3aKOH AJIEKTPOMarHUTHOM uWHaykuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAYKUMHU B MNPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B IL€NM IOCTOSSHHOTO TOKAa.
SABnenue camounaykuuu. J/C caMOMHAYKINUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MMPOLECCHl: WUHAYKIIMOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALUU TEJ MPU ABUKEHUUA B MATHUTHOM MOJIE
3emuiu.

Jemoncmpauuu.

HaGmronenvne siBieHus SIEKTPOMAarHUTHON WHYKITUH.

UccnenoBanne 3aBucumoctd IJIC WMHIOYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



ITpasuno Jlenua.

[TaneHne maruuTa B aJtOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHNE CAMOMHIYKIIUU.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomaui, nPAKMUKYM.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM UHAYKIWH.

Onpenenenne MHAYKIMU BUXPEBOTO MAarHUTHOT'O TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIUU.

COopka MoJIenu JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoneOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarennuasa cucrema. CBoOOHBIE KOJIEOQHU.

IMapmonndeckue kosieOanus. KuHemarnueckoe M JUHAMHUYECKOE OIKCAHUE.
DHEPreTUYeCcKoe ONHUCaHUEe (3aKOH COXPAHEHUs] MEXaHWYECKOM sHepruu). BeiBosa
JTMHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOaHWM U3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMMCAHUS.

Amvmnutyna u (aza koneOanuid. CBA3b aMIUTUTYABI KOJIGOAHMM HCXOHOMN
BEJIMYMHBI C aMIUTUTYaMU Kojie0aHuii €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u dyactora koneOanuid. Ilepmom ManbIX CBOOOMHBIX KoOJI€OAHHI
MaTeMaTU4YeCcKoro MmasTHuka. llepuoa cBOOOAHBIX KOJI€OAHUN MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aTyxarouux Konebanusx. BeiHyKeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancnas kpuBas. BrusHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KpPHUBOW.
ABTOKOJICOAHMS.

TexHu4eckne yCTpOWCTBa U TEXHOJOTHMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJlbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoaeOaTeIbHOTO JBUKEHUS.

HaGnronenre He3aBUCMMOCTH TEPUOIa MaJIbIX KOJIeOaHUW Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KOJI€OaHHI OT COMTPOTHBIICHHSI.

HccnenoBanne kosnebaHWi Tpy3a HAa MACCHBHOW TIPYKHHE C IICNBIO
dbopMupoBaHUS TIPEICTaBICHUN 00 UATHHOU MOJIETH MPYKUHHOTO MAasITHHKA.

3aKOH COXpaHEHHUsI PHEPTUU MPU KOJEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUI.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomaoi, nPAKMUKYM.



N3mepenue nepuoga CBOOOJHBIX KOJIEOAHUH HUTSAHOTO U MNPYKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydenue nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBanue S3HEPTUU B IPY>KMHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaIOIUX KOJIeOaHUH.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUN.

Tema 2. dnekmpomazHumHusle KoJ1eOAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAHUS B
uaealbHOM KoJsiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUU B UCATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AJIEKTPOMArHUTHBIE Kosie0aHuUs. BoinyXx1eHHBIC
AIEKTPOMArHUTHbIE KOJieOaHusI.

[lepemennbiii TOK. MOIIHOCT, MEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JEUCTBYIOIIEe 3HAYCHHE CHJIbI TOKA W HANpsDKEHHs NpU pa3iudHou ¢dopme
3aBUCUMOCTH ITIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHbI TMEepeMeHHbIH TOK. Pe3ucTop, KOHAEHCATOp M KaTylika
WHIYKTUBHOCTH B LEMH CHHYCOMJIAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHU .

Wneanbusiii  Tpancopmatop. IlpomsBonctBo, mepemada u motpedlieHHe
ANEKTPUUYECKOU SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE JIIEKTpo3Hepruu. KymnbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTMYECKHE MPOUECCHI: JICKTPUUYECKUAMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU 3JIEKTpONEpeaay.

Jemoncmpauuu.

CB0OOHBIC 2JICKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHU.

Mopeinb 3JIeKTpOMarHuTHOrO reHepaTopa.

BoiHyXeHHbIE CHHYCOUAAIbHBIE KOJIEOaHUSI.

Pe3ucTop, karymka MHIYKTHUBHOCTH M KOHIEHCATOpP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHHM PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

YerpoilcTBO M IpUHIKUIT AeHCTBUS TpaHchopMaTopa.



Mopaenb TMHUM 3JIeKTponepeadn.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOrO TOKa 4Yepe3 MOCIEJ0BATENIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 80JIHDL.

MexaHudeckue BOJHBI, YCJIOBUS HX pacnpoctpaHeHus. [lonepeunbie u
OpojoJibHbIEe BOJIHBL. Ileproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJHBI
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HUE, MNpejomiieHue, UHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOUIEH CPEeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUSI U3JIYYECHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HUE,  MPEJIOMIICHUE,
noJisipu3aius, uHTepdepeHus u Judpakims.

[IIkana 31€eKTPOMAarHUTHBIX BOJH. [I[pyuMeHEeHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paaIuonpuéMHUK, TeIeBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYKOBasi TUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHHE.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N U
94acTOTOM KoJeOaHUH.

UccnenoBanre  CBOMCTB  JJIEKTPOMATrHUTHBIX ~ BOJH:  OTPaKEHHE,
MpesIoMJICHHUE, TOspu3aIus, Tudpakius, UHTephepeHITHS.

O6Hapy:xeHune HHHPaAKpPaCHOTO U YAbTPa(HOIETOBOIO U3TYUEHHUIA.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpOCTpaHEHUE CBETa B OQHOPOAHOM cpene. JIyu cBera.
To4eyHbIli UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenaomieHusi. OTHOCUTENbHBIN MOKa3aTeNlb npeaoMiaeHus. [IocCTOSHCTBO 4acTOThI
CBETAa YW COOTHOIIECHUE JIMH BOJH MHPU MEPEXO0J€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon nyuedr B mpusme. Jucnepcust cBeta. CioxHbIM cocTtaB 0enoro cpera.
[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. IIpeaenbHblid yroyl MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u pacceuBaroniue JuH3bl. ToHkass nuH3a. DOKycHOE
paccTossHUE€ MW ONTHYECKas CUJa TOHKOW JMH3BL. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUSI TOHKOUM cepuyecKoil JIMH3BI OT €€ TeOMETPUU U OTHOCHTEIIBHOTO
MIOKa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

Xop ny4a, MPOMIEANIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHme wu300pakKeHWM TOYKHM W OTpe3ka NPsSIMON B
coOMpAarOUIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromias cnocoOHOCTh. ['71a3 kak onTuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEpP(hEpPEHIIMOHHON
KapTUHE OT [JBYX KOTI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kiaccu4yecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. JudpakuuoHHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzanms ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECCHhl: OYKH, JIYIa,
MepUCKoN, QoToanmapar, MHUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MpPOCBETICHHE
OTITUKH, BOJIOKOHHAS ONTHKA, MTU(PpaKIIMOHHAS pemETKa.

Jemoncmpauuu.

3aKOHBI OTPAXKECHUS CBETA.



NccenenoBanne npesoMieHus CBETA.

Ha6mronenre noiaHoro BHyTPEHHET0 oTpaxkeHus. Moienb CBETOBO1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOWCTB U300paK€HUH B JTMH3AX.

Mojenu MUKPOCKOIIa, TEJIECKOIIA.

HaGmonenune nntepdepeHiuu cpera.

HaGnronenue 11BETOB TOHKUX TUIEHOK.

HaGmonenue nudpakuun ceera.

N3yuyenue nudppakiuinoHHON perETKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue nonsipusaluu cBeTa.

[TIprMmeHeHune NoasAPOUI0B ISl U3YUCHUS] MEXAaHUUYECKUX HAMPSIKECHUI.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padbomul, npaKmuKym.

N3mepenue nokazarens NpeJoMIIeHUs CTEKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMepe KUIKUX JIMH3).

N3mepenue hoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Hab6monenne nudpakunu, uHTephEepeHIIuU U MOJISTPU3aLMU CBETA.

N3ydeHne nossipu3anuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nTepdepeHnnm 1a3epHOro U3TyUYeHUS Ha JIBYX IIETISX.

Ha6monenne nucnepcum.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne qiuHbl CBETOBOW BOJIHBL.

[Tony4yenune crekTpa U3Iy4eHHUS] CBETOJMOA TPU MOMOIIU TUDPAKIIMOHHON
PELIETKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['pannubl  OPUMEHMMOCTHM  KIIACCMYECKOM ~ MeXaHuku.  IloctynaTel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanusi  JlopeHna.
VYcnoBue npuyMHHOCTA. OTHOCUTENBHOCTH OJAHOBPEMEHHOCTU. 3aMelJICHHE
BPEMEHHU U COKPALCHUE JJTUHBI.

DHeprus ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTULBI. DHEPTUS
ITOKOSI.



TexHu4eckre yCTPOMCTBA U TEXHOJOTHYECKHE MPOLECCHl: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSKCHHBIX YaCTHIL.

YyeHnyeckuit HKCIepUMEHT, JIabopaTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUU  PEISITUBUCTCKUX  4YacTI] (MO
doTorpadusm TpeKoB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapuo-6onnoeoii oyaausm.

PaBHOBecHOE TerIoBOE M3NydYeHHUE (M3TydeHUE aOCOJIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEHUE
OiinmreitHa 11t potodrddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B UYacTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 U aOCOJMIOTHO OTpakarollyro moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonubl ne bpoins. [{nvna BonHbl Ae bpoiis u
pasmepsl o0OJlacTH JIOKaIHM3allMM  JBWKYyIeHcs dactuibl.  KopmyckynspHo-
BOJIHOBOM ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTaJIIaX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHs] HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIEKTPOMETP,
dotornemenT, GOTOJATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 GoTtodrddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTUBIICHHUS  TOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopusie padomel, npaKmuKym.

HccnenoBanue GpotopesncTopa.

N3mepenne nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus pororddekra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOMO] OT HAIIPSIKEHUS.

Tema 2. @uzuxka amoma.

OneITel MO HCCIENOBAaHUIO CTpoeHUsi aroMa. [lmaHerapHas mMonelb aroMa
Pezepdopna.

[Toctynarsl bopa. U3nyuenue u nornomnieHue GOTOHOB MPHU NEPEXOJEe aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOil.



Bunsl ciektpoB. ClIEKTp ypOBHEM 3HEPTUM aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYXIEHHOE U3y4YeHue cBera. Jlazep.

TexHU4YecKrne yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CYETYMKA HOHU3UPYIOIIUX YAaCTHLL.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HaGmronenue nuHeyaToro cnekrpa.

UccnenoBanue crnekTpa pa3peke€HHOTO0 aTOMAapHOTO BOAOPOJa U U3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Quzuka amomnozo A0pa u I1eMeHmMaApHbIX YACHIUY,.

Hyxnonnas Monens sapa I'eitzenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucno sijapa. M3o0Tonsl.

PanmnoaktTuBHOCTB. Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHME pagnoaKTUBHOCTH Ha KUBbBIE
opranu3Msbl. EcrecTBenHbidi HoH nsznydenus. Jlozumerpusi.

DHeprusi CBS3M HYKIIOHOB B szipe. SlnepHbie cuibl. Jledekt Macchl siapa.

Snepubie peakuuu. [enenue u cuntes siaep. Anaepueie peakropsl. [Ipobiemsl
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpauuu U UCCIEA0BAaHUS JIEMEHTAPHBIX YaCTHL.

dOyHIaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JIENTOHBI.
IIpencrasnenue o CranaapTHOi Mojenu. KBapk-rirooHHast MOJEb aJpOHOB.

®usuka 3a npeaenamu CTaHaapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.

EnuncTBO hr3mveckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTHYECKHE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, siaepHBIl  peakTop, TEPMOSIECPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanne TpekoB 9acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenue nornoiieHus 6eTa-4acTUI] aTFOMUHUEM.

Pa3nen 8. DyieMeHTHI aCTPOHOMUM U ACTPOPUBUKI.



Drtansl pa3BUTHS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIs1 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHX ucchenoBaHud. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(hEpHAsT aCTPOHOMHUS.

Bun 3Bé3nnoro nebGa. CosBe3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHasi akTUBHOCThb. McTouHuk sHeprum CoiHLA W 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHbIA Klacc —
CBETUMOCTB». 3BE3/bl TJABHOW MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW IMOCJEI0BATEILHOCTU. BHYTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BoJoIUM CoHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muieunbiii ITyTe — Hama ['amaktuka. [lonoxkenwe m nuxenue ComHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab60ma. Pazberanne rajakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl ONPENIeNICHUs MOJOXKEHUSI HEOECHBIX 00bEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEpHOro MOJYyIIApHUS U SIPKUE
3BE3/BI.

HaGmonennss B Teneckon JIyHBI, TIlaHeT, TyMaHHOCTEH U 3BE3IMHBIX
CKOIJICHUH.

Du3rYeCKU MPAKTHKYM.

Cnioco0bl n3MepeHnst GU3NYECKUX BEITUYMH C UCIOJb30BaHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (HU3NYECKUX BEITUYNH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THNOTe3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIE padOTHI, TPAKTHKYM).

0O0o0maomee MOBTOPEHUE.



O6o00uieHne U cucTeMaTh3alus COJAEpKaHUs pa3fenoB Kypca «MexaHukay,
«MonexynspHas Qu3uKa U TEPMOJUHAMUKAY, «NEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CIIELUAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBasA
puznkay, « 371€MEHThl ACTPOHOMUU U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpoHOMHUHM B DKOHOMUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJILHOM M 3TUYECKOHN cepax NesTeIbHOCTH YelIO0BEKa, pojib U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MUpa, 3HAUCHUE OIKUCATEIbHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (yHKUUU
¢uznueckoit Teopuu, poiib PU3NYECKONU TEOpUHU B (POPMUPOBAHUM MIPEACTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YUYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMHUH, Teorpa(uu U TEXHOJIOTUH.

Mesicnpeomemmusle nonamus, c6A3aHHbBLE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SABICHWE, HAY4YHBIA (PakT, rumoresza, (Qu3Myeckas BEIMYMHA, 3aKOH,
TEopus, HaOMIOACHUE, DSKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPECHHE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE TPUOOPHI, IH(poBast 1abopaTopus.

Mamemamuka: penieHUE CHUCTEMBl ypaBHEHHH. TpPUTOHOMETPUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpPBI M MX IPOEKIMU HAa OCU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
[IpousBoansle 3neMeHTapHBIX (QyHKUMHA. Ilpu3Haku MomoOust TPeyroJIbHUKOB,
ompeieNIeHUE IUIOMIaAN TUIOCKUX GUTyp U 00BEMA Tell.

Buonozua: >nextpuueckue SBICHUS B JKUBOM mpupone, KojedareabHbIE
IBWKEHUS B JKMBOW MPHUPOJE, DSKOJOTHYECKHE PHUCKH IPU IPOU3BOJICTBE
ANIEKTPOAHEPTUH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelbl,
yJIBTPa3ByKOBasi JIMarHOCTHMKa B MEIMIHMHE, ONTHYECKHE SBJICHHUS B HKUBOM
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIMUYECKOH pEHIETKH, CIEKTpalbHBIN
aHaJus3.

T'eozpaghus: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYZ,
doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa. TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
ANeKTpoABUraTeNlb IkoOH, reHepaTop NEPEMEHHOrO0 TOKA, MHIYKLUHWOHHAs IMeYb,
JVMHUN D3JIEKTponepeaay, dJIEeKTPOABUraTelb, pajgap, paguonpuEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-neup, ynbTpa3ByKoBas AMArHOCTHKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CITyTHUKOBbIE
MIPUEMHHKHY, SJI€PHAsI SJHEPTEeTUKA U IKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS yueOHOro mpeamera «Duszmka
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peaiu3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA:

e CcPOpPMHUPOBAHHOCTh TPaXJAAHCKOW  TMO3UIMM  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTHUYECKUX H
JIEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYINpaBI€HUH B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBATH C  COLMAIbHBIMM  HMHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUIMHU U HA3HAYCHHUEM;

e TOTOBHOCTbH K TYyMAaHUTAapPHOUN U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOH WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JAOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIYECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IESITEIBHOCTH YUYEHOTO;

e OCO3HAHME JIMYHOT'O BKJIAJa B TOCTPOCHUE YCTOMUMUBOTO OYyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIKOYasg OCTETHUKY HAYy4YHOrO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K pa3audHbIM chepaM MpodecCHOHATHLHOMN JCSITCIIBHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyAyliel mpodeccun U peain30BbIBATh COOCTBEHHBIC
’KU3HCHHBIC TUIAHBI;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M caM0OOpa3OBaHUIO B
00yacTi GU3HKHU Ha TMPOTSKEHUHU BCEH KU3HU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA

c(hOpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIBTYpPbl, OCO3HAHUE TTI00ATLHOTO
XapakTepa IKOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JECUCTBUM B OKPYXAIOIIEH Cpeae Ha
OCHOBE 3HaHMS LEJIe YCTOMUYMBOIO Pa3BUTHS YE€JIIOBEUYECTBRA;
pacIIMpeHue OMbITa JESITEILHOCTH YKOJIOTMYECKOM HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO (PU3HUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, FOTOBHOCTH B MPOIIECCE
u3yueHus (U3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUA:

CaMOCTOSITETFHO ~ ()OPMYJIUPOBAaTh M aKTyaJU3upoOBaTh IMpodIemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh eI JIeATEITHHOCTH, 3a7aBaTh MMapaMeTpbl U KPUTCPUU UX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MaTePHAIbHBIX U HEMaTePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITENILHOCTh, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCIIEICTBUMN ACSITEIBHOCTH;
KOOPJIMHUPOBATh M BBINONHITH pPabOTy B YCJIOBHSX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie HcCJIaea0BaTCIbCKHUE HeﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEHN, KIIFOUEBBIMU MOHATUSIMH M METOJIAMU
bu3nYeCcKoN HayKH;



BJaJE€Th  HAaBBIKAMM  Y4eOHO-MCCIIEIOBATEIbCKOM M IMPOEKTHOM
NEATeNIbHOCTH B 00JIacT (PU3HKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOAOB pelIeHusd 3aAad (PU3NYecKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMS;

BJIaJ€Th BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIuy, MPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICIACTBEHHBIC CBSI3M W aKTyaJIU3UpOBATh 3ajady,
BBIIBUTATh THUNOTE3Y €€ pEelIeHUs, HaxOIUTh AapryMEHTHl IS
JTIOKa3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jaud Pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATeIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUHU (DU3UKHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
YMETh TEpPEHOCUTh 3HaHUA MO0 (QU3HKE B TPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE UJI€U, TIPeAJiaraTh OPUTMHAIBHBIC MOAXOAbl U PEIICHUS;
CTaBUTH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIE PEIICHUS.

Pa6ora ¢ ungopmanueii:

BJIQ/ICTh HABBIKAMU TOJYy4YEHHUs HHPOpMaIK (U3HUUECKOTO COJEpKAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBISATH IOHUCK,
aHaIM3, CHCTEMATH3aIlMI0 U HMHTEPIpeTalnio HHPOPMAIMHA Pa3IUIHBIX
BUJIOB U (POPM TIpE/ICTaBICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OpPMAITNH;

UCIIONIb30BaTh CPEACTBA HH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIHOHHBIX
TEXHOJOTMH B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJIEHUEM TpeOOBAaHUN OSPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEepeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3THYHBIX (popmaTax ¢
yu€TOM Ha3HadeHUsT WHPOPMAIMK H TEJICBOW ayAUTOPUHU, BBIOWMpas
ONTUMAJIBHYIO0 (POPMY MPEJCTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



OCYLIECTBJISITh OOILlEHHE Ha YpoKax (U3MKM U BO BHEYPOUYHOM
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalMd M CMSTr4ath
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTb W  MCIIOJIb30BaTh  IPEUMYLIECTBA  KOMaHIHOU u
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATUKy U METOJIbI COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEHN KaXKJA0I'0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1E€JId COBMECTHOM JCATEIIbHOCTH, OpPraHUu30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ JOCTHMIKEHUIO: COCTaBJIATH IUIAH
NEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM paboTHhI;

OLICHUBATh KAa4eCTBO CBOET0 BKJIAJA U KaXJAOrO0 yYaCTHHKAa KOMAHIbI B
001Ut pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IMPOEKTHI, OLEHUBATh HIACHU C IIO3ULHUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTyallUsiX, MpOSIBIATH  TBOPYECTBO U BOOOpa)keHHE, OBITDH
VHULUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IMO3HABATEJIbHYIO JIEATEIBHOCTh B
obrmacth (U3MKA W aCTPOHOMHH, BBISBISITE MPOOJIEMBI, CTaBUTh H
dbopMyITUpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEUICHUS PACUYETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKONW paboOThl ¢ yUETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaI[UsIM;

pacmMpATh  paMKd  y4eOHOro TpeAMeTa Ha OCHOBE  JIUYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO APYIUIMU B OOJACTH
(Gu3HUKHN, TOCTOSHHO TOBBIIIATH CBOM 0OOpPAa30BATENBHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHa.]1])HbII7[ HHTCJIJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISAM;

BJIAJE€Th HABBIKAMHU TO3HABATEIbHOM pedieKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIEeKCUU [JIs OIEHKW CUTyallud, BhIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHHWBATh PUCKA U CBOECBPEMEHHO IIPUHUMATH PELICHHUS I10 HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHThl JPYTUX MpPU aHaJIU3€ pPeE3yJbTaTOB
JIEATEIILHOCTH;

npUHUMATh ce0sl, MOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPryMEHTBhl JPYTHX MPU aHaInu3€ pPeE3yJbTaTOB
JIEATEIIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKHU.

B mponeccc AOCTUIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPOrpaMMBI 110

busnke s ypOBHsS CpeAHEro oOmiero odopa3oBaHusl y 00ydaronImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, MIPEATOJIaratomii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHUsS,  BKJIIOYAIOUIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HANPABIEHUS Pa3BUTUA COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJIUPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTH aanTUPOBATHCS K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TPOSBISATH TMOKOCTH, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K IOCTH)KCHHIO IIeNH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOAS U3
CBOUX BO3MO>XXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, VYYHUTHIBATh €ro TMPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BHICTPAaWBATh
OTHONIICHUS C JPYTUMHU JIIOJIBMH, 3a00THUTBCS, MPOSBISATH HHTEpEC U
pasperaTh KOH(QIHKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbie pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTh Yy O0YUAIOIINXCSI YMEHUM:

MOHUMATh poOJib (UBUKM B  DKOHOMHUYECKOM, TEXHOJOTUYECKOM,
AKOJIOTHYECKOM, COLUMAIbHOM W H3THUYECKOW cdepax AesTeIbHOCTU
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON HAay4YHON KapTHHE MUpa,
3HAUEHUE OIUCATENbHON, CHUCTEMaTU3UPYIOLIEH, OOBSCHUTENBHON U
OPOTHOCTUYECKOW  (YHKIUHA  (PU3MYECKOW TEOpUU —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKUA U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOPUU B
dbopMupoBaHUU NMPECTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

pazniuyath YCIOBUS MNPUMEHUMOCTH MojJeled (PU3NYECKUX Tel |
MPOIIECCOB (SIBJIGHUI): WHEpIMadbHasi CcUCTeMa OTcuéra, aOCOJIOTHO
TBEPIOE TENO, MaTepuajbHasi TOYKAa, PABHOYCKOPEHHOE JBHXKEHUE,
CBOOO/JHOE majeHue, aldCcoNTHO yrpyras aedopmaius, abCOIIOTHO
yIpyroe u abCOMOTHO HEYIIPYTroe CTOJIKHOBEHUS, MOJICNIN Tra3a, KUJKOCTH
U TBEPJOTO (KPUCTAUIMYECKOTO) TeJa, UJICaTbHBIM Ta3, TOYCHUHBIN 3aps,
OJTHOPOJIHOE 3JIEKTPUUECKOE T0JIE;

paznuuarh yCJIOBHUS (TpaHHUIlBl, 00JIACTH) MPUMEHHUMOCTH (PU3HUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHWYECKHE TPOIECChl U SBIICHUSA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOT0 ABWKEHHS, (HOPMYNbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBanusi [amuies IS CKOPOCTH M TEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TMpPUHLMO OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHHUS UMITYJIbCA U MEXAaHUYECKOU
SHEPTUHU, CBSI3b pPabOTHl CHIIBI C W3MEHEHHUEM MEXaHWYECKON HSHEPTHH,
yCIOBHUSl paBHOBECHUs TBEPAOro Tejia), IpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXPAHEHUsS HMITYJbCAa U
MEXaHMYECKOW IHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

AHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHbIe moJoxkeHUuss MKT wu 3akoHbl MoNeKyJIsspHOW (U3UKU U
TEPMOJAMHAMUKHU (CBS3b JABJEHUS WJEAJbHOIO Ta3a CO CpelHel
KMHETUYECKOM DSHEPrued TEIUIOBOTO JBHKEHHS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEAHEW KUHETUYECKOU
SHEPrueu TEIJIOBOIO JBMKECHHUS €r0 YacCTHUll, CBS3b JABIICHUS HUJICATBHOTO
raza C KOHILEHTpalMed MOJIEKYJ M €ro TeMIepaTypoi, ypaBHEHHE
MenpaeneeBa—KitaneiipoHa, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHHMs HPHEPIHHM B TEIUIOBBIX MpPOIECCax), MpU ITOM HCIOJIb30BATH
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KnaneipoHa;

aQHAJU3UPOBATh U OOBACHATH DJEKTPUYECKUE SIBICHUS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIINATbHOCTD
AJIEKTPOCTATUYECKOTO TMOJISl, MPUHLUMI CYNEPIO3ULIUN IJIEKTPUUECKUX
MOJIEH, MPHU ATOM YKasbiBasg yCJIOBUA NMPUMEHUMOCTH 3akoHa KyroHna, a
TaKXe€ MPAKTUYECKH BaXXKHBIE COOTHOLIECHMS: 3aKOHBI OMa sl ydacTka
LHeNU U JUId 3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH JIxoyns—Jlenua,
npaswia Kupxroda, 3akonsl apajes A 2IEKTPOIn3a);

OMUCHIBaTh (PU3UUECKUE TMPOIECCHl U SIBJICHUS, HUCIOJIB3YSl BEJIIMYUHBI:
NEpPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [IaBJI€HUE, TMOTCHUIUAIbHAS DJHEPrus, KHUHETUYECKas
JHEPrusi, MEXaHW4yeckasi dHEprus, padoTa CHJIbI, IIEHTPOCTPEMHUTEIHHOEC
YCKOPEHHUE, CHJIa TSKECTH, CHiIa YOPYroCTH, CUJia TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJIEHCTBHUS Tela ¢ 3emiiéil BOIM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil aedopmanvu TMPYKUHBI, KOJUYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tejia, padoTa B TEPMOJIWHAMUKE, BHYTPECHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Tasza, paboTa HIEaTbHOTO rasa,
OTHOCHUTENIbHAsI BIaXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TemiaioBoro
JNBUTATENIS; DJIEKTPUUECKOE MOJI€, HANPSHKEHHOCTh 3JIEKTPUUECKOTO MOJIs,
HAIpPSOKEHHOCTh MOJII TOYEYHOTO 3apsija WM 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOTO IO,
pa3HOCTh  NOTEHUMANOB, AJEKTPOABIKYIIas CWiIa, CUila  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKass €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHHE YYacTKa LENH C IOCJIEIO0BATENbHBIM H
napajielIbHbIM COEAMHEHUEM PE3UCTOPOB, IHEPTHUSI FJIEKTPUUYECKOTO MO
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKaHUS  (UBUYECKUX  SBICHHI:
MEXaHMYECKOE JBUIKCHUE, TEIUIOBOE JBW)KEHHE YaCTUI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHHE, Tu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCALHUs, IUIABJICHNUE U KPUCTAJUIN3alMs, HAllPABIEHHOCTh
TEIUIONEPEIaut, JICKTPU3ALHUs TEJ, SKBUNOTCHUNAIBHOCTh MTOBEPXHOCTHU
3apsKEHHOT O ITPOBOJIHHKA;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (DM3UYECKON BETUYMHBI OT
OpYyrol €  HCHOJIb30BAaHWEM  NPSMBIX  M3MEPEHUH, IIpU  OTOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOTYy4YECHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUJAE TrpaUKOB C y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeaTh BBIBOJIBI MO pe3yJbTaTaM
WCCJICIOBAHMSI,;

MPOBOJUTh KOCBCHHBIC H3MEpPEHHUS (DU3WYCCKUX BEIUYUH, TPH 3TOM
BHIOMpATh ONTHMAJBHBI METOJ W3MEPEHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPCHUN;
IIPOBOJUTE OTBITHI TIO MPOBEPKE MPEAJIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBAThH
NIOJIYYCHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KESHHON
TUTIOTE3HI;

coOro1aTh npaBmiia 0€30MacHOTO Tpy/a MPHU MPOBEACHUHN HCCIICIOBAaHUHN
B paMKax y4eOHOrOo OKCIICpUMEHTa, TWPAaKTHKymMa M  Y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JESITCIIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTETBHBIX YCTPOMCTB U JTa0OPATOPHOTO 000PYT0BAHHUS,

pemarh pacy€THBIC 3aJa4yd C SBHO 3a/JIJaHHOW W HESIBHO 3aJaHHOU
¢u3HUecKoll MOJIeTBI0: HAa OCHOBAaHWM aHaIW3a YCJIOBUS OOOCHOBHIBATH
BBIOOpD (U3MUECKOW MOJCIM, OTBEYAIONICH TpeOOBaHUSAM  3aJjaud,
NPUMEHATH  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJIAThI
(GU3HYECKMX TEOPUH TIPH HCIIOIB30BAHUM MAaTEMaTHUYCCKUX METOJIOB
peleHus 3a/1a4, TPOBOIUTH PAacUEThl HA OCHOBAaHUH UMEIOIINXCS TAaHHBIX,
aHAJIM3UPOBATh PE3YIbTaThl W KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM IMOJTYIEHHBIX PE3yIbTaTOB;

pemath KadeCTBEHHBIE 3aJadd, TPEOYIolue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3[enoB Kypca QU3NKH, a TAaK)Ke WHTETPAIMH 3HAHUW U3 JIPYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY PACCYKICHHI C ONIOPO Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHHUS JJIs OOBSICHCHHS OCHOBHBIX
NPUHITUTIOB Pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAYKU, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBA3AHHOW C (U3MUECKHUMH TIPOIECCaMH, C
MO3UIUH PKOJIOTHYECKON O€30MaCHOCTH, MPECTABICHHUHN O PallHOHAITHLHOM
IPUPOJIOIIOIH30BAHNH, & TAKKE€ PasyMHOM HCTOJIb30BAHUM JTOCTHKCHHUI
HAYKd W TEXHOJOTWUW Uil JalbHEHIIEro pa3BUTHS UYEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble cocoObl padoThl ¢ MH(popManuend (puzndecKoro
COEpKaHUsI C HCIOJIB30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJOTUU ISl TIOMCKA, MepepadOTKM U MNPEIbsBICHUS Yy4yeOHOU u
HAyYHO-TIONYJISIPHONH MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(pOpMAIMK, TOJYYEHHOM W3 pPa3IU4YHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIydaeMyl0  HMH(OpMalnMi0O W  OLUEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAaHUM, TaK U HA OCHOBE
aHanM3a UICTOYHUKA UH(pOpMaIuy;

POSIBIIATH OpraHu3allOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOATENILHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHMM B mpoliecce
BBIMIOJTHEHUS POEKTHBIX U y4eOHO-HCCIIE0BATENIbCKUX PadoT;

paboTaTh B TpynIe C MCHOJHEHHWEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAIMOHAIBHO PACIPENENsATh ACSTEIbHOCTD
B HECTaHJApTHBIX CHUTYallUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBaeMoil MPoOIeMBbl;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpopeccuoHalbHON AESTEIBHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIISL.

K konmy oOyuenust B 11 knacce mpenmerHbie pe3ynbTaThl Ha yriayOJI&HHOM
YPOBHE JIOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (U3UKA B DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKON cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO
bU3UKM B COBPEMECHHOW HAy4YHOM KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIEATEIBHOCTH YEJIOBEKAa W JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAYEHHUE OIMHCATEIBHOM, CHCTEMATU3HPYIOIIECH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (DYHKIMNA (PU3MYECKOH TEOpUU —
ANEKTPOJANHAMUKY, CIELHAIBHONM TEOPUH OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢usuku, ponas husmvyeckoil Teopuun B (HOPMHUPOBAHWUU TMPEICTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (QU3UUECKON KapTHUHBI MHUpaA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O PUPOJE;
paznuyaTth YCJIOBUS TPUMEHUMOCTH MOJENed (QU3NYECKHX Tel W
IPOLIECCOB  (ABJIEHUN): OJHOPOAHOE BJIEKTPUYECKOE U OJHOPOIHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHE KOJIeOaHUsl, MATEMAaTHUYECKUN MasSTHUK,
UJCaTbHBIN MPYKUHHBIA MAasTHUK, TAPMOHHYECKUE BOJIHBI, HJICAIbHBIM
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICIN CBETA;

paznuyath yCJIOBHUSl (TpaHUllbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb HCIOJIb30BaHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJOKEHHUS M 3aKOHbl JJIEKTPOJMHAMUKH U
CHeUUalbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHs
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, npaswio Jlenna, cBasp  O/IC
CAaMOMHAYKIIMM B DJIEMEHTE DJIEKTPUYECKOW LEeNU CO CKOPOCThIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYJaThl  CHEUAIbHOW  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHIIITEHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCTIOIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHIITEHHA IS
dororddexra, mepBbIi U BTOpOM mocTynarsl bopa, mpUHIMI
COOTHOILIEHUS HeorpeaenéHHocTed ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAJI0BOTO U MAacCOBOTO YMCEN M PHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmasa);

ONMKCHIBATh (PU3UYECKUE TMPOILIECChl U SIBJICHUS, HUCIOJb3YysSd BEJIUYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaATUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIHUAJIOB, OAJIEKTPOJABIKYINAS CUIa, WHAYKIUSA
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cWia AMmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYILAS CHUJIAa CAMOMHIYKIMHM, SHEPrus MarHUTHOTO IOJIS
IPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN WMITYJIbC, IIOJIHAsI JHEPTHS,
SHEPrus TOKOS CBOOOJHOM YACTUIBI, SHEPTUs W HUMIYIbC (HOTOHA,
MacCOBOE YHUCJIO U 3aps]l A11pa, SHEPTHUSI CBA3M Apa;

OOBSACHATb  OCOOCHHOCTH  MpOTeKaHUs  (U3MYECKUX  SIBJICHUIL:
ANIEKTPOMArHUTHAsI MHIYKIUSA, CAMOUHYKIINS, PE30HAHC, UHTEPhEPEHITUS
BOJIH, Judpakuus, JTUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpPaKECHHUE,
dotoanekTpuueckuii dpdexr (dborodddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHue sjep, (PU3MUeCKHe NPUHIUIBI CIEKTPATbHOTO
aHanu3a 1 paboThl J1a3epa;

ONpENENATh HAIpPaBICHUE HMHIYKIMM MAarHUTHOIO IIOJISI IPOBOJHUKA C
TOKOM, cuiibl AMriepa u cuiibl JlopeHna;

CTPOUTH U300pakeHHe, CO3JaBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JTHH30H,
U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJNATalIINe ACTPOHOMHUYECKUE IOHATUSA, TEOPUH U
3aKOHBl I aHajdu3a W OOBSACHEHUS (DU3MUYECKUX IPOIIECCOB,
OPOUCXOIAIIUX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXIaJaKTUYECKON
cpene; ABMKSHHSI HEOSCHBIX TeJl, YBOJIFOIINH 3BE3 1 BeeneHHoi;
OPOBOAUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYHMH C
HCIIOJIb30BAaHUEM TNPSIMBIX HU3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTATHI MOJTYYEHHOU 3aBHCHUMOCTHU



(¢u3nueckux BEIMYMH B BHAE TpadUKOB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEPEHHH, JieJaThb  BBIBOJABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTH KOCBEHHBIE HM3MEPEHUA (PU3UUYECKUX BEIUYHUH, MPH STOM
BBIOMPATh ONTUMATBHBIA METOJ M3MEPEHHsI, OIICHWBAaTh a0CONIOTHBIE U
OTHOCHTEbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;
MPOBOJIUTH OTIBITHI MO MPOBEPKE MPEII0KEHHONW THIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MPEAIOKEHHOM
THITOTE3BI;

OIKCHIBATH METO/IbI MMOJIYYCHUS HAYYHBIX aCTPOHOMUYECKIX 3HAHUH;
coOroIaTh MpaBuiia OE30MacHOTO TPY/a MPH MPOBEACHUH HCCIIECTOBAHUIMA
B pamMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa ©  y4eOHO-
UCCIIEJIOBATEIILCKOM H TPOCKTHON JACSITENPHOCTH C HCIOJIB30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO 000PYI0BAHNUS;

pemars pacdy€THbIE 3aJadydl C SBHO 3aJaHHOW W HESBHO 3a/JIaHHOM
¢u3ndeckoii MOMAENBI0: Ha OCHOBAHWM aHajW3a YCJIOBHS BBIOMpATH
¢u3ndecKkue MOJENH, OTBEYAIOIIHE TPEOOBAHMSIM 3aJadyd, MPUMCHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3NYECKUX TEOpU
OpY  HCIOJIB30BAHUM MaTeMaTHYeCKUX METOJOB pELIEHUs 3ajaad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJbTaTOB;

pelaTte KayeCTBEHHbIE 3aJauu, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3lesoB Kypca (pU3UKHU, a TAaKKE MHTETpalii 3HAHUW U3 JAPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY PacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3NYECKUEC SBIICHHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH TPUMEPHI BKIaJa POCCHUMCKUX U 3apyOexHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLICHWBAThH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESITEeIbHOCTH YeNIOBeKa, CBA3aHHOM ¢ (PU3MYECKHMMM IPOLIECCaMU, C
MO3UIMNA SKOJIOTHYECKON Oe30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAHUH, a TaKXKE Pa3yMHOM HCIIOJIB30BAHUU JOCTHKECHHUN



HAYKA W TEXHOJOTMW JJi JaJbHEUILIEr0 Pa3BUTUS YEIIOBEYECKOrO
o01ecTBa;

e TMPHUMEHATH pa3WyHble CIOCOObl paboThl ¢ MH(pOpMaIMeil (HU3nIecKoro
COJICp’KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBIE WH(OpPMaIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepaboTKu U TPEeAbsIBICHUS Y4YCOHOU u
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopMaluK, TOJYYCHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBaTh  MOJy4aemMyk  WH(oOpMamuioo U OlEeHUBaTh €6
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA uH(OpMaIny;

e TMPOSBIATH OpraHU3alMOHHBIE " MO3HaBaTEJILHBIE YMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOpPETeHHs] HOBBIX 3HAHMK B TpoIlecce
BBITIOJIHCHUS POEKTHBIX U yUeOHO-UCCIIeIOBATEIbCKUX padoT;

e paboTaTh B TPYIIE C HUCIOJHCHUEM PA3JUYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHATBHO PACTIPEACIATh ICSITEIHHOCTh
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBATHO OICHUBATh BKJAJ KaXJOrO W3
YYaCTHUKOB I'PYMIIbI B PEIICHUE paccMaTpUBaeMO MPOOIeMBbI;

e TMPOSBIATH MOTHBAIIUIO K OyayIiel npodeccruoHaabHON AesSTeILHOCTH 110
CIIEUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOQuIIs.

Peanu3anusi MKOJAbHBIMU MeJAroraMu BOCHHUTATENBHOI0 NMOTEHIHMAJIA
YPOKAa npeanosaraer cjieaylouiee:
-UHUIIMMPOBAHUE U TOJIEPKKA UCCIIEI0BATEIBCKON NEeITEIbHOCTH MIKOJIBHUKOB B
pamMKax peanu3aldd MMHU WHIUBUIYAIbHBIX M TPYNIOBBIX MCCIEIOBATEIbCKUX
IPOEKTOB, IOMOTaeT TMPHOOPECTH  HABBIK  CAMOCTOSITEIBHOTO  pPEIICHUs
TEOPETHYECKOH  mpoOsemMbl, 0GOpPMIICHHS  COOCTBEHHBIX  HMJCH,  HaBBIK
YBOXHUTEIBHOTO OTHOIIEHUS K YY>KUM UM, opOpMIIEHHBIM B paboTax APyrux
UCCIeIoBaTeNe, HaBbIK IMYyOJMYHOTO BBICTYIUIGHHS TeEpel ayAuTOpHEi,
apryMEHTHUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PCHHUS;

- Cco3daHWe THOKOM W OTKPBITOW Cpeabpl OO0ydeHussT M BOCIUTAHUA C
MCIIOJIb30BAaHUEM TaJKETOB, OTKPBITHIX OO0pa30BaTEIbHBIX PECYPCOB, CHUCTEM
VIOPABJICHUS TO3BOJIIET CO3[aTh YCIOBUS JJISl pealr3alliil MPOBO3IIIANICHHBIX
IOHECKO Beaymux npuHuunoB oOpazoBanHusi XXI| Beka: «oOpa3zoBaHue mJis
BCEX», «00pa3oBaHUE Yepe3 BCIO JKU3HBY», 00pa30BaHUE «BCET/A, BE3/E U B JIF0O0E
BpeMsi». Y  0Oy4aromuxcsi ~ Pa3BUBAIOTCS  HABBIKU COTPYTHUYECTBA,
KOMMYHUKAIINH, COIMATLHONH OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHYCCKU
MBICJIUTh, OINEPAaTUBHO W KA4YECTBEHHO peIIaTh MPOOJIEMbl; BOCIHUTHIBACTCS
[IEHHOCTHOE OTHOIIIEHUE K MUDY.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrtpoabubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
11 Hay4nslii MeTO MO3HAHUSA TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznmeny 6
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kinematitia 18 2 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hunamika 17 2 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHECHUS B MEXaHUKE 15 1 1 httos://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
24 Cratika TBEpAOTO TeNa 3 1 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 53
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 2 1 httos://m.edsoo.ru/f16b68d7
3.9 ArperatHble COCTOSIHUS BeriecTBa. Pa3oBbie 9 1 bubnmoreka [JOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
3.3 Tepmoannamuka. TennoBble MalIuHbI 15 1 bu6mmoreka [JOK
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Wroro mo paznmeny 39
Pazpnen 4. QJIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DICKIPHECKoe ose 20 2 https://m.eds00.ru/f16068d7
. N bubnuorexa [JOK
4.2 [ToCTOSIHHBIN NIEKTPUYECKHI TOK 19 2 2 httos://m.edso. ru/fL6b68d7
bubmmoreka [IOK
4.3 TR B pasMIHEIX cpeax 0 1 https://m.eds00.ru/f16068d7
Hroro mo pazneny 48
Pa3znen 5. PUBMYECKUN TPAKTUKYM
. bu6mmoreka [JOK
>1 DUSHICCKHMI MPAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazmeny 16
Pese o Bpe 8 bu6mmoreka [JOK
S3CPBHOC Bpei https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB T1O ITPOTPAMME 170 15 21
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn KonrtpoJsbubie | Ilpakrnyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. 9JIEKTPOAUHAMMUKA
bubmmoreka [IOK
11 Marirrioe noze 14 1 1 https://m.edso0.ru/39859¢f1
bu6mmorekxa [IOK
12 IICKTPOMATHHTHAS HHAYKIIHS 13 1 1 https://m.edso0.ru/39859¢f1
Hroro mo pazmeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
bu6mmoreka [JOK
2.1 Mexannyeckue KojiebaHus 10 1 1 httos://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHUs 15 htts://m.eds00.ru/39859f1
23 MexaHW4ecKUe U JIEKTPOMarHuTHbHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
24 Omrritia 25 1 3 https://m.edso0.ru/39859¢f1
Utoro no pazneny 60
Pa3aen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bu6mmoreka [JOK
31 Octoser CTO ° 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5
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Pa3zngen 4. KBAHTOBAS ®PU3UKA

4.1 KoprmyckynsipHO-BOTHOBOM Tyanu3m 15 bubmmorexa LOK
' PIYCRYID ot https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
42 Dusitia atoma > 1 https://m.edso0.ru/39859ef1
43 ®u3nKa aTOMHOTO S1pa U AJIEMEHTapHbBIX 6 bubnuorexa [JOK
' 4acTHIL https://m.eds00.ru/39859¢f1
Wroro mo paznmeny 26
Pa3znen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3NKU
bu6mmoreka [IOK
5.1 DneMEeHThl aCTPOHOMUU U acTpohU3NKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazmeny 12
Paznen 6. DUSMUYECKUM ITIPAKTUKYM
. bu6mmoreka [JOK
0.1 Dusirieckiit IPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO COJICPIKAHMSI U OTBITA 15 bubnunoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO MPH https://m.edso0.ru/39859¢f1
n3yueHuu kypca ¢pusuxu 10 — 11 xnaccos
Hroro no pazneny 15
PesepBHOe Bpemst 9 bubmmorexa [JOK
P P https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 170 23
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/m Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 ®uszrka — pyH1aMeHTalIbHas HayKa O 1 bubnnorexa [JOK
IPUPO/IE https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
nccaenoBaHus GU3NYECKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHug npupoasl. HaOmroneHue u 1 bubnmorexa LOK
PHPOIEL https://m.edso0.ru/34c49931
AKCIIEPUMEHT B (PU3HUKE
Crioco6b1 u3MepeHust PU3nIECKux bubnuorexa [JOK
4 1
BEJINYHH https://m.edsoo.ru/ca2def03
AOCOIIIOTHAs U OTHOCHTEIIbHAS
5 MOTPELIHOCTH U3MEPEHHI 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BEIIMYNH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (GU3UKH B (DOPMUPOBAHUH
6 COB qu;HHOﬁ Ha(b 1?0171 Ea TUHBI 1 bubmorexa LOK
p i = p https://m.edsoo.ru/eabbded1
MHpA, B IPAKTUICCKOMN IEITEIbHOCTH
Jroen
Mexannueckoe aBmxkeHne. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD 1 bu6mmoreka [JOK

MECXaHHUYCCKOI'O JIBUKCHNA. HpSIMaH u
o6paTHa$[ 3aJa4u MCXaHHUKHU

https://m.edsoo.ru/e9a52f02
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Pannyc-BexTop MaTepuaJbHON TOUYKH,
€ro IIPOEKLUHU Ha OCU KOOPAUHAT.
Tpaexropus. [lepemenienue.
Bexkropsl. X npoexunuu Ha ocu
KOOpAMHAT

bu6mmoreka [IOK
https://m.edsoo.ru/30a108a5

Pemrenue 3amay o teme: "Cucrema
otcuera. [lepemernenue"

10

CxopocTh paBHOMEPHOTO
prIMOJ'II/IHCI\/JIHOl"O JABHUXKCHUSA

11

YpaBHEHHE paBHOMEPHOTO
pr[MOJ'II/IHeI\/’IHOFO JIBUXXCHUA.
I'paduaeckoe onmcanme
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/89ba7190

12

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHas CKOPOCTb. Y CKOPEHHE.
[IpsimonrHeHOE TBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/a99549a7

13

CrioxxeHue nepeMeIeHnii u
ckopocreid. Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/761d18aa

14

KonTponsHas pabota no teme:
"[IpsiMmoTMHEHOE PAaBHOMEPHOE
JnBUKeHHE. OTHOCUTENBHOCTD
IBHKeHusd"

15

Yckopenue. EnMHUIBI yCKOpEHUS.
[IpssMonMHENHOE ABMKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

16

I'paduueckoe onucanue

bu6nmoreka [JOK
https://m.edsoo.ru/b7560bbf
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MIPSIMOJIMHENHOTO ABUKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM

Pemmenue 3a1ay 1o

17 teme"[Ipsmonuneiinoe
PaBHOYCKOPEHHOE JIBHKeHUE"

CBoOosiHOE MajieHre. Y cCKopeHue

18 CBOOOJIHOTO TaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BpEMEHH U UX rpauxu

19 JIBm>xeHue Tesna, OpOIIeHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Pemenne 3agau no teme" JIBrkeHue

20 Teja C YCKOpEHHEM CBOOOTHOTO
nageHusa"

KpuBonuHueitHoe IBUKEHHUE. bubnuorexa [JOK

21
JIBM>KEHUE TI0 OKPYKHOCTH. https://m.edsoo.ru/33196fbe
VYrioBas v JINHEWHAs: CKOPOCTb.

99 [Tepuon u yacrora.

LenTpocTpeMUTenbHOE U MOJTHOE
yCKOpEHUe

23 KonTtponbHas paboTa 1o reme bubnunoreka [JOK
"Kunemaruka" https://m.edso0.ru/1242f32e
[TepBriif 3akoH HproTOHA.

24 WHepunanpHble CUCTEMBI OTCUETA. bubnuorexa [IOK
[Tpunaiun otHOCcuTENBbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbeHble cCTEMBbI OTCUETA

o5 Cuna. PaBHO€ICTBYIOIIAs CUIIA. bubnmnoreka [JOK

Bropoi 3akoH Herotona. Macca

https://m.edso0.ru/141d3837
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26

Bzaumopeiictue Ten. Tperuii 3akoH
Herorona

bubmuoreka [JOK
https://m.edsoo.ru/57dba505

27

[IpuHIHMN cynepno3unuu Cuil.
Pemenue 3aga4 Ha npuMeHEHUE
3aK0HOB HproTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/bdf997fb

28

I/IHepIII/IaJ'II)HI)IG CHUCTCMBI OTCUETA U
IMPUHOHXIT OTHOCUTCIIBHOCTHU B
MECXaHUKE

29

JlabopaTtopnast pabota Nel o Teme:
"N3yueHne NBUKEHHUS TeJa 10
OKpYXHOCTH"

30

KonTpossHas pabora no
teme'"3akoHbI HproTona"

31

3aKoH BCECMUPHOI'O TATOTCHUS.

DKBUBAJICHTHOCTh TPABUTALIMOHHOW U

WHEPTHOUN MacChl

bu6mmoreka [JOK
https://m.edsoo.ru/9aba2b0a

32

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTh. 3aKOHbI
Kennepa

bu6mmoreka [JOK
https://m.edsoo.ru/11labfa0a

33

Cuna TsKeCTH M YCKOpeHHUe
cBOOOIHOTO MaeHUS

bubmuoreka [JOK
https://m.edso0.ru/22757f26

34

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bubnuoreka [JOK
https://m.edsoo.ru/0ae2cd84

35

[Tpupona u Buas! cuit TpeHust. Cuitbl
TPEHMSI MEX]ly CONIPUKACAIOLIUMUCS
MTOBEPXHOCTSAMM TBEPABIX TEI

36

I[BI/I)KCHI/IC B XKXMJKOCTH U 1ra3€ C

bu6nmoreka [JOK
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Y4ETOM CHJIBI COITPOTUBIICHUS CPE/IbI

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. ['mapocrarnyeckoe

bu6mmoreka [IOK

37 JABJICHHUE. https://m.edsoo.ru/a28aa7ad

38 Cuna Apxumena

39 Pemenne 3amau o teme: "JInHamuka"

40 KonTponbHas paboTa 1o reme bubnuorexa [JOK
"unamuxa" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHOM TOYKH,
CHUCTEMBI MaTEPHATLHBIX TOYCK. Bu6morexa [IOK

41 [lenTp Macc cucTeMbl MaTepUAIIBHBIX httns://m.eds00.ru/4bb8294b
Touek. Teopema 0 IBH>KEHUU LIEHTPA
Mmacc

bu6mmoreka [JOK

42 YPYTHC H HEYNPYTHC CTONKHOBCHH. https://m.edso0.ru/f30f43b6
Nmiynbsc cuiibl 1 UI3MEHEHHE BuGmiorexa LIOK

43 HMITyJIbCa TeJla. 3aKOH COXpaHEHUs htts://m.edsoo.ru/13f0a221
uMItyasca. PeakTuBHOE IBUKEHHE
MoMeHT uMnysibca MaTepuaiIbHON

m ToukHu. [Ipeacrasinenne o coxpaHeHuu bubnunoreka [JOK
MOMEHTAa UMITYJIbCA B LICHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX

45 Pewenue 3ampau no teme: "Mmmyibc. bubnunoreka [JOK
3aKOH COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/f7706d63
PaGora cumibl Ha ManoM U Ha

46 KOHEYHOM IIEPEMELICHUM. bubnuoreka [IOK

I'paduueckoe npezacraBieHne paboThl
CHJIBI. MOIIIHOCTH CHJIBI

https://m.edso00.ru/913974c7
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Kunernueckas sueprus. Teopema 00

bubmuoreka [JOK

47 W3MEHEHUH KHHETUYECKOM SHEPrUn
ATePHATEHOM TO P https://m.edsoo.ru/9a5e2e74
MaTepHATBLHOU TOUKH
48 Pabora cwitbl TsDKECTH
49 Pabora cuibl ynpyroctu
bubnuorexa [JOK

50 Pemenue 3anau no Teme "Pabora cun" 1

https://m.edsoo.ru/dclcaacO

51 TloTeHnumannHBIE U HEMOTEHIIMAILHEIE bubmmoreka [IOK
cunbl. [loTeHumaneHas sHEprus. https://m.edsoo.ru/554bafcc
CBs13b paOOTHI HEMTOTEHITUATBHBIX CHIT

59 C U3MEHEHUEM MEXaHUYECKOU bubnmuorexa [JOK
SHEPTUH CUCTEMBI TEJ. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHEHHUS MEXaHUYECKOM 3HEeprun

53 YMEHbIIEHNE MEXAaHUYECKOM SHEPrUun
CUCTEMBI TIOJ] IEUCTBUEM CHII TPEHUS
JlabopaTtopnas padota Ne2 "M3ydenue

54 3aKOHA COXPAHEHUSI MEXaHUYECKOM
sHeprun"

55 KontponbHas padoTa mo teme bubnuorexa [JOK
"3aKOHBI COXpAaHEHHS B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
AGCOTIOTHO TBEpIOE TEIO. bubnunoreka [JOK

56 ITocrynarensHOE U BpallaTelIbHOE bubnuoreka [JOK
JIB>KEHUE TBEPJIOTO Tejia https://m.edsoo.ru/2b95d57e

57 MOMEHT CHUJIbI OTHOCUTENIBHO OCH bubmuoreka [JOK
BpaweHus. [1neqo cumsl https://m.edso0.ru/653d3459
CrnoxeHue cuil, TPUIOKEHHBIX K Eufs OK

nonuoreka

58 TBepaoMYy Teny. LleHTp Tspkectu Tena. i

YcnoBus PaBHOBCCHUS TBEPAOTO TCIIA.

https://m.edsoo.ru/9aa79a7d
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Bunel paBHOBECHS

Pemenne 3a1aun mo reme

59
"PaBHoBecue TBepABIX TEN"
Pa3BuTure npeacraBieHuii o npupoie
60 Teru10Thl. OCHOBHBIC TIOJIOKEHHUS bu6mmoreka [IOK
MKT. Iuddyzus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUJKUX U
61 TBep JBIX Tel. Xa IZlKTe )IBI/I)KJ;HI/HI u bubmiorexa HOK
P . SApartep https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB).
62 Komnyectso Bemectna. [ToctosuHas bubnmorexa LOK
' https://m.edso0.ru/c5b72ab7
ABoraapo
bu6mmoreka [JOK
63 O MKT
CHOBHOE ypagHerHe https://m.edso0.ru/c8094721
64 Temneparypa. TemioBoe paBHOBECHE. bubnuorexa [JOK
IlIxama Ienbcus https://m.eds00.ru/0070d493
CBs13b a0COJTIOTHOM TEMITEpaTyphI
TEPMOAMHAMHYECKON CUCTEMBI CO
65 CpeHeH KHHETUYECKON dHEPTHeH https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO
JBIKCHUS €€ Y4acCTHI]
66 Pemenue 3agad no teme "OCHOBBI bubmuoreka [JOK
MKT" https://m.edsoo.ru/1531aba5
67 OO6o01IeHre 1 cucTeMaTrU3amus bubmuoreka [JOK
3HaHui Mo Teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
68 KonTtponpHas paborta o teme bubnuorexa [IOK

"OcHoBsl MKT"

https://m.edsoo.ru/13adad59
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69 VYpaBHEHHE COCTOSHUSA UAECATBHOTO bubmuorexa [IOK
rasa https://m.edsoo.ru/8d12¢328
70 N3onponeccel B uACaIBHOM rase ¢ bubnuorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA https://m.edso0.ru/68878d51
Jlaboparopuas pabota Ne3 o Teme
71 "DKcrnepuMeHTaNbHas IPOBEpKa
3akoHa ['eii-Jlroccaka"
7 Pemenne 3agaa mo Teme "I"a3oBbIe bubmmoreka [{OK
3aKOHbI" https://m.edso0.ru/10265a05
73 KonTponsHas pabota 1o reme
""a30BbIE 3aKOHBI"
Hacepimmiennbie 1 HEHACHITIICHHBIC
napsl. KauecTBeHHas 3aBUCUMOCTh
IJIOTHOCTHU U JIaBJICHUS HACHIILIEHHOTO
74 rmapa OT TeMIEePaTyphl, UX bubnuorexa [JOK
HE3aBUCUMOCTh OT 00BbEMa https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATyphbl KAIICHUS OT JaBJICHUS B
KUAKOCTU
75 BrnaxxHocTs Bo3ayxa. AGCONIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BIIA)KHOCTh https://m.edsoo.ru/30ebbb79
76 KonBekuus, TEmIonpoBOIHOCTD, bubnunoreka [JOK
U3JIy4CHHUE https://m.edsoo.ru/157b54cd
TBépnoe teno. Kpucrannmueckue u
77 aMOI;(I)HLIe TeJIa.IjAHI/BOTponI/I;I bubmmorexa [TOK
N https://m.edso0.ru/20a88a03
CBOMCTB KpUCTAJIOB
78 [InaBneHue u KpucTaUIA3aLMSL. bubnuorexa [IOK

VY aenpHas TEII0Ta MIaBICHHMS.

https://m.edsoo.ru/6ee91e9f
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Cybnumarust

[TapoobOpa3zoBanue 1 KOHACHCAITUS.

bu6mmoreka [IOK

79 Hcnapenue u xunenue. Y neiabHas
p A https://m.edso0.ru/6f8e6777
TEIUIOTa apOo0OPa30BAHUS
O0001enre U CHCTEMATH3 AL
80 3HaHUM Mo TeMe "ArperaTHbie bubnuorexa [JOK
cocTosTHUS BemecTBa. Da3oBhIe https://m.edso0.ru/0b52575c¢
nepexoinr"
KonTponsHas pabora no teme
" bubnmuorexa [JOK
81 ArperatHble COCTOSIHUS BEIIECTBA.
" https://m.edsoo.ru/7dc2a739
®a30oBbIE IEPEXOIBI
BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn
82 OJHOATOMHOI'0 UIIEAILHOIO Irasa. bu6mmoreka [JOK
KBasucrarnueckne n HeCTaTHIECKHUE https://m.edsoo.ru/acscacl5
TIPOIIECCHI
DneMeHTapHas padoTa B
83 TepMoJIMHaMuKe. Beruncienue bu6mmoreka [JOK
paboTsl 1o rpaduKy npouecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMme
TepmonnHaMudeckas cucTema.
3ananue BHEMHUX ycaoBu uis T/1
cUCTeMbl. BHelIHNe U BHYTpEHHUE
84 mapameTpsl. [Tapamerpsr T I cucteMbl bubmotera [JOK
p ppl. H1ap p https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEJIMYNH,
OITHCBIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE
OCHOBBI TEPMOAMHAMUKH.
bu6nmoreka [JOK
85 Camonpowu3sBosibHas penakcanus T[]

CHUCTCMEI K TCTIJIOBOMY PaBHOBCCHUIO

https://m.edsoo.ru/8ec512f0
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Tennonepenaya xak crocoo

bubmuoreka [JOK

86 H3MEHCHHS BHYTPEHHCH sueprin 1] https://m.edsoo.ru/3d734561
CHCTEMBI 0€3 COBEpIICHHUS PaOOTHI
KonunuecTBo TemioTsl. TemioéMKoCTh

87 Tena. YIeapHas U MOJIsipHas bubnuorexa [JOK
TEeMIO0EMKOCTH BeEIleCcTBa. Y AeIbHAas https://m.edsoo0.ru/7ba67355
TEIUIOTa CTOPAHUS TOTLJIUBA

88 Pacuér xonuuecTBa TEMIOTHI TPU bubnuorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e

89 [Tonsatue 06 aguabaTHOM TIpOIIECCe. bu6mmorexa [IOK
[IepBblii 3aKOH TEPMOJMHAMUKHI https://m.edso0.ru/d8098824
KonuuecTBo TeruioTs u paboTa Kak

90 Mepbl U3MEHEHHU ST BHYTPEHHEH brbmmorexa [OK

https://m.edsoo.ru/b047alcd
sHepruu T/ cuctembl
bu6mmoreka [JOK

o YPaBHEHHE TENII0BOrO bananca https://m.edsoo.ru/ab1521fb
BTopoii 3ak0oH TepMOAMHAMUKY IS

92 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB

93 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edsoo.ru/2e945513

94 MaxkcumansHoe 3aaueHue KI1JI. [uki bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

95 Pemenne 3agau mo teme "OCHOBBI bubmmoreka [JOK
TepMOAMHAMUKHA" https://m.edsoo.ru/b3efal8b

96 O06o01IeHre U cucTeMaTru3arus bubmuoreka [JOK

3HaHMU 10 Teme "TepMoaMHAMHUKa.

https://m.edsoo.ru/28d62b3f
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TenmoBsie MaIIUHBL"

KonTtponeHast pabora o Teme

bu6mmoreka [IOK
97 "TepmonnHamuka. TeraoBeie
M H,I:IH M HHTOBH https://m.edsoo.ru/1b6e26¢c5
MaITHBI
DneKTpu3aIys Tell U e€ MPOsBICHUS.
98 Dnextpudeckuii 3apsia. JIBa Buma bubmmorexa [TOK
' https://m.edsoo.ru/laff445f
MEKTPUICCKHUX 3aPSI0B.
DNeMeHTapHBIN AIEKTPUIESCKUI
99 3apsiy 3aKI:)H COX aHTezHﬂ bubmmorexa [TOK
P P https://m.edsoo.ru/f49afd24
AMEKTPUIECKOTO 3apsiia
100 B3aumoperictBue 3apsaoB. Toueunbie bubnuorexa [JOK
3apsnbl. 3akoH Kymona https://m.edso0.ru/445b7746
101 DnekTpuyeckoe noJie. Ero aeiicteue bubnuorexa [JOK
Ha 3JIEKTPUYECKUE 3aPs/Ibl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTD 37I€KTPUYECKOTO
niosst. [IpoGnbii 3apsia. Jlnanm
102 HaIpPsHKEHHOCTH AJICKTPUUECKOTO bubmorexa LHOK
P P https://m.edsoo.ru/3dac6957
noJist. OTHOPOHOE PIEKTPUUECKOE
mnosie
103 [IpuHuun cynepno3unun bubnunoreka [JOK
BJIEKTPUUYECKUX TOJIeH https://m.edsoo.ru/Ocfeda6c
KonTponsnas pabota no reme" Cuibl
104 AIEKTPOCTATHYECKOTO bubmorexa LOK
P . " https://m.edso0.ru/5a582263
B3aUMO/ICHCTBUS
[ToTennmanpHas SHeprus 3apsaa B
105 NIEKTPOCTATUYECKOM TIOJIE. bubnuoreka [IOK

IloTrenuman QJICKTPOCTATHYICCKOT'O
T10JIA

https://m.edsoo.ru/af5fa389
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IloTeHnmansLHOCTH

bubmuoreka [JOK

106 .P
3JEKTPOCTATUUECKOTO MoJsi. PazHOCTh httos://m.edsoo.ru/80021447
MTOTCHIIMAJIOB W HAIIPSDKCHUE
CBs13b HANPSHKEHHOCTH TIOJIS U
107 Pa3HOCTHU MOTEHIUAIOB IS bubmorexa HOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUUECKOTO OIS
108 ITone Toueunoro 3apsaa. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
109 00BEmy mapa. Ilosie paBHOMEpPHO bubmorexa HOK
Y mapa. PaBronep https://m.edsoo.ru/f7a665ee
3apsSOKEHHON OECKOHEYHOU TIIIOCKOCTH
110 [IpoBOAHUKH B 3EKTPOCTATHYECKOM bubnnorexa [JOK
roJse. Y ciaoBUe paBHOBECUS 3apsI0B https://m.edso0.ru/32405eab
111 JIMPAEKTPUKHU B DJIEKTPOCTATUUECKOM bubnuorexa [JOK
rnoJjue https://m.edso0.ru/060ebab5
Konpaencarop. DiaeKTpoEMKOCTD
112 KOHJIEHCAaTopa. DNEKTPOEMKOCTb bubmorexa LOK
] https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCATOPa
[TocnenoBarenbHOE U apalIeIbHOE bu6mmoreka [JOK
113
COCJIMHEHHNE KOHJICHCATOPOB https://m.edso0.ru/1e992920
114 DHeprus 3apssKeHHOTO KOHJIEHCaTopa bubmorexa HOK
P P s P https://m.edsoo.ru/73a34f18
115 JIBr>keHue 3apsiKEHHON YaCTUIIbI B bubmuoreka [JOK
OJHOPOIHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
O06001enne u cucTeMaTH3anus
116 3HaHUM N0 TeMe "DIEeKTPUUECKOe Bubmmorexa LIOK
" P https://m.eds00.ru/5752603f
noJje
117 KonTtponeHast pabota no Teme bubnuorexa [IOK
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"DnexkTpuueckoe moie"

https://m.edsoo.ru/cefe90e9

Cwuia Toka. [ToCTOIHHBIN TOK.

bu6mmoreka [IOK

118 YcioBus CymecTBOBa
HOBID CYTICCTRORAHIA https://m.edso0.ru/233311b5
MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA
119 3axon Oma Juid yyacTKa LemnHu. bubnuorexa [JOK
DIEeKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COTIPOTUBIICHUS
120 OJIHOPOJIHOTO ITPOBOJIHUKA OT €ro bubnnorexa [JOK
JUTMHBI ¥ TUIOLLIA]IN MTOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUeHUs
121 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapaIeIbHOE,
122 CMEIIaHHOE COCTMHEHUE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MIPOBOTHUKOB
JlabopaTtopHnas padota Ne5 o Teme
123 "M3ydenue nocienoBaTesbHOTO U
MapajieIbHOTO COSAMHEHUS
MPOBOTHUKOB"
Pacuér pa3BeTBIEHHBIX
124 anekTpudeckux nernei. [Ipasuna bubmmorexa [JOK
P t P https://m.edso0.ru/1794cf37
Kupxroda
195 Pemenue 3anau no reme "Coequnenue bubnuoreka [JOK
MIPOBOIHUKOB" https://m.edsoo0.ru/3881b469
MOonIHOCTh 3IEKTPUUYECKOTO TOKA.
126 TCHLJI'IlOBaSI MO HOIZTL BbIJIE/IsieMas Ha bubmmorexa [TOK
H > BRI https://m.edso0.ru/99750a6f
pe3ucrope
127 Pabota anekTprueckoro Toka. 3akoH bubnuorexa [IOK
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Jxoyna —Jlenua

https://m.edsoo.ru/a3605c5¢c

128 Pemenne 3amau o teme "PaboTta u bubmuoreka [JOK
MOIITHOCTh MOCTOSIHHOTO TOKa" https://m.edso0.ru/6761bf0f
129 Hcrounuku Toxa. Hanpsbxenne u bubnuorexa [JOK
2J1C https://m.edso00.ru/0839a115
130 OJ1C u BHyTpeHHEEe COTIPOTHUBIICHHE bubnuorexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
131 3akon OMa J1s MOJTHOM (3aMKHYTOM) bubnuorexa [JOK
AIEKTPUYECKON LT https://m.edsoo.ru/221f40fb
JlabopaTtopnas padota Ne4 o Teme
132 "Uzmepenne DJIC 1 BHyTpEHHETO bubmorera [JOK
P yIp " https://m.edso0.ru/35800679
COTIPOTHUBIICHUS NCTOYHHKA TOKA
133 Pemenne 3agau mo teme bubnuorexa [JOK
"[TocTOsAHHBIN 27EKTPUIECKUN TOK" https://m.edsoo.ru/a7340a29
134 Pemenne 3agau mo teme bubnuorexa [JOK
"ITocTOSTHHBIN 2JIEKTPUYECKHUI TOK" https://m.eds00.ru/744261b8
135 Pemenne 3agau mo teme bubnmuorexka [JOK
"ITocTOSTHHBIN JIEKTPUYECKHUI TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U cucTeMaTrU3aIus
N " N bu6mmoreka [JOK
136 3HaHu# no teme "llocTossHHBIN
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKHI TOK
137 KonTtponbHas paboTa o teme bubnunoreka [JOK
"IIoCTOSIHHBIN EKTPUUIECKHUM TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
N bubmuoreka [JOK
138 Pa3IMYHBIX BEHIECTB. DJIEKTPUUECKUM
https://m.edsoo.ru/da794295
TOK B MeTauiax. CBEpXMpOBOAUMOCTh
139 3aBUCUMOCTb COTIPOTUBIICHUS

IPOBOAHHKA OT TCMIICPATYPhI
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DIEKTPUYECKUM TOK B

bubmuoreka [JOK

140
MIOJIYIIPOBOHUKAX https://m.edsoo.ru/ab61c660
141 DNEeKTPUYECKUM TOK Yepe3 KOHTAKT
MOJIYITPOBOJIHUKOB P U N TUIIOB
142 DIEeKTPUYECKUM TOK B BaKyyMe. bubnuorexa [JOK
Bakyymnbie mprOopbl https://m.edsoo0.ru/2E+160
DNEeKTPUYECKUM TOK B pacTBOpax u
143 aCIIaBax 3JIEKTPOJIUTOB. 3aKOHbI brbmmorexa [OK
P P ’ https://m.edsoo.ru/4b423491
@apanes U1 JIIEKTPOIU3a
bu6mmoreka [IOK
144 DNeKTpUYeCKni TOK B razax. [limasma
P https://m.eds00.ru/92d92f76
145 CamocCTOSITeNbHBIN U
HECaMOCTOSITENbHBIN pa3psbl B razax
KonTtponsHas padoTa mo
146 Teme" DIIeKTPUIECKHUI TOK B bubmmorexa [OK
P " https://m.edso0.ru/83622200
Pa3IUYHBIX Cpelax
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue cuibl TOKa 1
HaMpPsHKEHUS B LIEMU MOCTOSIHHOTO
TOKa IPU MOMOIIM aHAJIOTOBBIX U
147 U (POBBIX U3MEPUTETBHBIX bubnunoreka [JOK
puOopoB" unu "3HaAKOMCTBO C https://m.edsoo.ru/5643ea56
nudposoii 1aboparopueii o GusnKe.
[Tpumeps! u3mepenus GU3nIecKux
BEJINYUH TP MIOMOIIIN
KOMIIBIOTEPHBIX JATUUKOB"
Du3N4ECKUH MPAKTUKYM I10 TEME
" bubnmoreka [JOK
148 N3ydueHne HepaBHOMEPHOTO

ABHUIKCHUS C LCJIBIO OIIPCACIICHUSA

https://m.edsoo.ru/f6292f5f
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MIHOBEHHOM cKopocTH"

149

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUs Ipu
MPSIMOJIMHENHOM PAaBHOYCKOPEHHOM
NBWDKEHUH 110 HAKJIOHHOM II0CKOoCTH"
niu "HccrnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBI>KEHHUH"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

150

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHusi CBOOOIHOTO
nagenus” win "M3ydenne 1BUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

151

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJa MO
OKPY>KHOCTH C ITOCTOSIHHOM 1O
MOJIYJIFO CKOPOCTBIO" MITH
"UccneqoBaHue 3aBUCUMOCTU
nepuojia oopamieHusi KOHH4eCKOro
MasiTHUKA OT €ro MmapameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue paBHOAECUCTBYIOLIEH
CHWJIBI TIPU JABMKEHUU OpycKa 1o
HaKJIOHHOH INIOCKOCTH" WIIN
"[IpoBepka runoressl 0
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl"

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

153

Du3NYEeCKUH IPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCUMOCTH CHUIT

bu6nmoreka [JOK
https://m.edsoo.ru/b55h81al
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YIPYrOCTH, BO3HUKAIOIIUX B IIPYKUHE
U PEe3MHOBOM 00paslie, OT UX
nedopmanuu" wm "N3yuenne
JABMOKCHUA CUCTEMBI TCJI, CBA3aHHBIX
HUTHIO, IEPEKUHYTOM dYepe3 JIErKuu
650K"

154

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue kodpPUIeHTa TpeHUs
10 BEJINYMHE YTIOBOTO

ko3 durmenta 3aBucumoctu Frp(N)"
nnn "MccieqoBanne IBKEHUS
OpycKa 1Mo HaKJIOHHOM TUTOCKOCTH C
MepEMEHHBIM KO3 PUIIEHTOM
Tpenus" uinu "M3ydeHnue IBUKEHUS
rpy3a Ha Bajy C TpeHUueM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

155

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue ycioBUd paBHOBECHS
TBEPAOTO Tela, UMEIOIIErO OCh
BpaieHusa" unm "KoncrpynpoBanue
KPOHIITEHHOB U PacuéT CHUJl
ynpyroctu" unn "U3yyenue
YCTOHYMBOCTH TBEPJIOTO Tena,
HMMEIOILETO TUIOIIA/Ib OMOPHI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

156

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mMepenune ummynbca Tena 1no
TopMo3HOMY IyTu" nnu "M3mepenune
CHJIBI TSITU, CKOPOCTH MOJIENH
AJIEKTPOMOOMIIS U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e
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HMITyJIbCa TEJIA C UMITYJIbCOM CHIIbI"
nnu "HcciienoBaHue coxpaHeHUs!
HMITYJIbCA TIPU YIIPYTOM
B3auMoeiicTBun" win "M3mepenne
KUHETUYECKON SHEPIUU Teja 1o
TOPMO3HOMY ITyTH"

157

@u3N4EeCKU NPAKTUKYM I10 TEME
"N3y4ueHne u30TepMHUUECKOro
nporecca (peKOMEeH/10BaHO
HCIIOJIb30BaHNE IIU(PPOBOI
naboparopun)" unu "Usyduenue
HM30XOPHOTO Mmpolecca” Hin
"N3yuenne nzobapHOTO mpoiecca"
unu "[IpoBepka ypaBHEHUS
cocTostHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

158

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoOi
temwtoéMkocTu" nin "UcciaenoBanue
Tporiecca OCThIBaHUS BellecTBa" UiIn
"HccnenoBanue aquadbaTHOTO
npouecca" unu "M3ydenue
B3aWMOCBSI3U SHEPTUU
MEXMOJIEKYISPHOTO B3aUMOICHCTBUS
Y TEMIIepaTypbl KUIIEHUS KUIKOCTEN"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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Du3N4EeCKUH MPAKTUKYM I10 TEME
"N3y4ueHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" Win
"N3mepenue yaenpHON TEIIOThI
naBieHus apaa" wim "U3ydenue

bubmmoreka [JOK
https://m.edsoo.ru/6bla23b5
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CBOMCTB HACBIILIEHHBIX apOB" WU

"N3mepenne abCOIOTHOM BIAKHOCTH

BO3/yXa M OI[EHKAa MaCChl TIApOB B
nomenieHuu". Msmepenue
KOd(QHIIIEHTA TOBEPXHOCTHOTO
HATSDKEHUS

160

®uU3NYECKU IPAKTUKYM I10 TEME

"HaGnroienue mpeBpaieHust SHEPTuu

3apsKCHHOTO KOHACHCATOpa B

SHEPTUIO0 U3JIYYCHUSI CBETOANOAA" WIIH

"N3yueHne NpoTeKkaHus TOKA B LIETIH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MTOTEHITNAJIOB (HAMPSHKEHUSI) TIPH
MOCJIEJOBATEILHOM COEIMHEHUU
KOHAEHCAaTOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

161

DU3NYECKUN TPAKTUKYM T10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yieabHoro
COMPOTHBIICHUS MTPOBOAHUKOB" WIIH
"HUccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HAMPSKEHUS TS JIAMITBI
HakaJuBaHus"

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98

162

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmronenue anexktponusa’ miu
"U3mepenue 3apsaa 0JHOBATIEHTHOTO
noHa" unn "Mccienosanne
3aBUCHUMOCTH CONPOTUBICHUS

bubmmoreka [JOK
https://m.edsoo.ru/64b6e901
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TEPMOPE3UCTOPA OT TEMIIEpPATYphI"
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEepUCTUKH uoaa”

163 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

170

12

21




11 KVIACC

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
B3anmonericTBre MOCTOSTHHBIX
1 MarHuTOB U MTPOBOJHUKOB C TOKOM 1 bubmorexa HOK
poBOa ' https://m.edso0.ru/487a8593
MarnuthHoe none. ['unoresa Ammnepa
BekTop MarHuTHOM WH, 15078
2 ITpun pI/Il'I CYIIEPITO3H I/JIII/}IIK NIllarHI/ITHHX 1 bubmorera [JOK
P UH YHep " . https://m.edsoo.ru/4clabcch
noseit. JInHuu MarHUTHOW WHIYKITHHN
3 MarauTHO€ 10Jie MPOBOJHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Opcrena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBjeHUE U 1 bubnuorexa [JOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CLHICHHE sa/ad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuorexa [JOK
DNeKTpOU3MEpUTENbHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
JlabopaTtopnas pabora Nel o Teme
7 "Ha6J11)}0 fHHe peﬁCTBI/I;I MarHuTHOTO 1 1 bubmmorexa [JOK
A " 8 https://m.edso0.ru/504e98¢7
TIOJISI Ha TOK
Cuna JlopeHua, e€ HanpaBieHHE U
8 MOZYJIb. [IBUKEHHE 3apsKEHHON 1 bu6nuoreka [IOK
YaCTHUILIbI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
9 Pa6ota cunbl Jlopenna 1 bubnuorexa [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1

https://m.edsoo.ru/d518be4b

bubmuoreka [JOK

1 P
0 CHicHie sajad https://m.eds00.ru/93617bd9
MarunuTtHo€ 10JI€ B BEIIECTRBE.
11 deppoMarHeTuku, na H;— u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemtenne 3ama4 mo reme "MarauTHoe bu6mmoreka [IOK
noJie" https://m.edso0.ru/5b55¢307
14 KonTponsnas pabota 1o teme bubnnorexa [JOK
"MaruautHoe€ nose" https://m.edsoo.ru/41c4ae8a
SIBrieHME FIIEKTPOMArHUTHOM
15 WH nu. [ToTOK BeKTOpa MarHUTHOM bubmorexa HOK
AL, p https://m.edsoo.ru/b3efa0cl
WHIYKITUH
bu6mmoreka [JOK
16 D/1C
AC uryKumm https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIUHU bubnmuorexka [JOK
Qdapanes https://m.edsoo.ru/aédec188
18 Buxpesoe anekrpuueckoe nose. Toku bubnunoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnunoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
bubmmoreka [JOK
20 Pemenne sana- https://m.edsoo.ru/4dfda618
21 [IpaBuio Jlenua Bubmmorexa LIOK

https://m.edsoo.ru/bbc22726
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NupyktuBHOCTH. Karymka

bubmuoreka [JOK

22 oc e OCTOSTHHOTO
HHAYKTHBHOCTH B HETH TOCTOAHHOT https://m.edsoo.ru/621eae9d
TOKa
23 SAsnenue camounaykuuu. IJC bu6mmoreka [IOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJISl KaTYIIKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE T10JIe https://m.edsoo.ru/b3c0ad1l
Jlaboparopnas padota Ne2 1o Teme
25 "U3 peHI/II; SIBJ'IIe)HI/Iﬂ bubmorexa [JOK
7 . " https://m.edso00.ru/88f69d2b
IEKTPOMArHUTHOM MHTyKITHH
O00011IeH1E U CUCTEMATHU3AIIUS
26 3HAHUH 110 TeMe "DIEKTPOMArHUTHAS bubnmorexa LOK
" P https://m.eds00.ru/76484025
WHTYKITAS
KonTtponsHas padoTa o Teme bubnuorexa [JOK
27 " "
DJIEKTpOMarHuTHasi HHAYKIUSA https://m.edsoo.ru/8ae09h98
KonebarensHas cucrema. CBOOOIHEIE
28 kosiebanns. 'apmoHnueckue Eubmaorexa ITOK
-Hap https://m.edsoo.ru/7c1db385
KoJieOanus
29 KunemaTtnueckoe n JMHAMHUYECKOE bubnmuorexka [JOK
OITHCAaHUE KOJIEOATENLHBIX IBKEHUN https://m.edso00.ru/87ce9498
DHepreTUYecKoe onvucanue. BeiBos
IUHAMHAYECKOr0 OIMUCAHUS
30 rapMOHUYECKHUX KOJeOaHUI U3 UX bubmorexa [IOK
p https://m.edso0.ru/e3c99692
SHEPreTHYECKOT0 M KHHEMATHYECKOTO
OITHCAaHUS
bu6mmoreka [JOK
31 Ammmuryna u ¢asza xoaedanuii
yrau ¢ https://m.edsoo.ru/7a0c439a
32 [Tepron u yacToTa KoJIeOaHHIA. bu6mmoreka [JOK
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[Tepro MabIX CBOOOIHBIX
KOJIeOaHU MaTEeMaTHYECKOTO
MasiTHHKa. [Tepro 1 cBOOOAHBIX
KOJIeOaHHUH TIPY)KUHHOTO MasTHUKA

https://m.edsoo.ru/e0399319

33 3aryxaromue KojaeoaHus. bubnmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bubmmoreka [IOK
34 A 0
BTOKOIIChaHIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
JlabopaTtopnas padota Ne3 o Teme
36 "OnpeneneHne yCKOpEeHUst bubnuorexa [JOK
CBOOOTHOTO MAJCHUS TIPH TOMOIIIH https://m.edsoo.ru/8ef587be
MasiTHUKA"
37 KonTtponbHas paboTa 1mo reme bubnuorexa [JOK
"MexaHnudeckue KojieoaHus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS. bubnmuorexka [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna ToMmcona. CBsI3b aMIUTUTY bl
39 3a I; ;] KOHJICHCATOpa C aMILIUAT oyl“f bubmmorexa [JOK
AR A P a https://m.edsoo0.ru/093f9afl
CHJIBI TOKa B KOJI€0ATENIbHOM KOHTYpE
40 3aKOH COXpAaHEHUS PHEPTUU B bubnunorexa [JOK
ujearbHOM KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromue 1eKTPOMarHUTHbIE
41 Kon}:éamldlj[ Bria i[eHHBIe Eubmiorexa ITOK
' I https://m.eds00.ru/5e668619
AIIEKTPOMArHUTHBIE KOJeOaHus
42 Ilepemennsb1it TOk. Pesnucrop u bubnuorexa [IOK
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KOHACHCATOP B HCTIU NEPCMECHHOT'O
TOKa

https://m.edso0.ru/84836152

KaTYIHKa HWHAYKTHUBHOCTH B LICIIN

bu6mmoreka [IOK

43
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa Jyist 3JIEKTPUIECKOH 1Ienn bubnuorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE | JICHCTB ee bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIBI TOKA M HATIPSKCHUS
46 Pe3oHaHC B 3JIEKTpUYECKOM TN bubmorera [JOK
p B https://m.eds00.ru/087506df
bu6mmorexa [IOK
47 P
CHICHHE saad https://m.edsoo.ru/al16836a4
Wneanbubiif Tpanchopmarop.
48 HﬂomBo CTBE ne(be paqa I/Ip bubmorexa HOK
p a - Tepedt " https://m.edsoo.ru/f97418ae
OTpeOIeHNE IIEKTPUUECKOW SHEPTUH
49 DddexTUuBHOE UCTIOTB30BAHNE bubnuoreka [JOK
3JIEKTPOIHEPrUU https://m.edsoo.ru/a6f74d93
bu6mmoreka [JOK
50 P
clietie sajat https://m.edsoo.ru/ee6677ed
O000I11IeHNE U CUCTEMATH3ALUSI
. " bubmuoreka [JOK
51 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo0.ru/401024a9
KoJieOaHMs
59 KonTponeHas paboTa o teme bubnuoreka [IOK
"DnekTpoMarHuTHbIE KoJiebaHus" https://m.edsoo.ru/7cab59f8
53 MexaHUYeCKHE BOJIHBI. bubmmoreka [JOK
XapaKkTepUCTUKU MEXaHUYECKUX BOIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYCCKUX BOJIH bu6nmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapakTEepPUCTUKU 3ByKa Bubmmorexa LIOK
YK Aap p YK https://m.edso0.ru/138b6f09
Wudpassyk u ynerpassyk. lllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAKOIIEN CPEJIbl https://m.edsoo0.ru/7380038f
bubmmoreka [{OK
7 P
> crieHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. bubnuorexa [JOK
N3nydyenue 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK
CBoiICTBa 2JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixaya >meKTpOMarHUTHBIX BOJTH.
60 [IpumeHeHue MeKTPOMarHuTHBIX Bubmmorexa LIOK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIMOBI paguOCBsI3U U
61 TeJeBUACHUS. Paqnookanmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1f8
OKpY’Karollen cpe/ibl
KounTposnbnas pabora o teme
62 "MexaHUYeCKUe U AINEKTPOMArHUTHBIE bubmmorexa [TOK
" P https://m.eds00.ru/4f7985a0
BOJIHBI
63 CKopocTh CBETa M METO/IBI €€ bubnunoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
64 Caert. 3aKOH NPSMOJIMHENHOTO bubnunoreka [JOK
pacIpoCTpaHEeHHs CBETa https://m.edso0.ru/f9566406
Pewienne 3a1au Ha npUMEHEHUE
. bubmuoreka [JOK
65 3aKOHa MPSIMOJIMHEWHOTO

pacnpoCTpaHCHHA CBECTA

https://m.edsoo.ru/ea32d455
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OTpa)KCHI/Ie cBeta. Ilmockoe 3C€pKajo.

bubmuoreka [JOK

66
Cdepuueckoe 3epkaino https://m.edso0.ru/a005d2bb
[Ipenomnenue cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTENb
67 npenomiienus. [lomHoe BHyTpeHHEE bubmorexa LHOK
P ' TP https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblil yrou
MTOJTHOTO BHYTPEHHET'O OTPAKCHUS
JlabopaTtopnast pabota Ne4 o Teme
68 "I/I3Mle) eHI;Ie norllae,aTens[ MIPEIIOMIICHHUS bubmorera [JOK
I,), P https://m.edso0.ru/49d830a9
CTEeKJIa
69 JIun3bl. DOKyCHOE pacCTOSIHUE U bubnmuorexa [JOK
ONTUYECKAsl CUJIA JINH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakxeHUH B INH3aX U bubnuorexa [JOK
UX CUCTEMAaX. Y BEJIINYEHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
JlaGopaTtopnast pabota Ne5
71 "OnpeneneHne ONTUYECKON CUITBI U bu6mmoreka [JOK
(hOKYCHOTO pacCTOSIHUS COOMparOIIeH https://m.edsoo.ru/cd174a10
JIMH3b1"
Pemenue 3a1a4y Ha MOCTpOCHME
72 n300pakeHUH, MOTydaeMbIX C bubmmorexa [TOK
P > HOTYH https://m.edsoo.ru/5a868f09
MTOMOIIBIO JTMH3
73 KonTtponbHas paboTa 1o Teme bubnunoreka [JOK
"I'eomeTrpuueckas onTuka' https://m.edsoo.ru/ecd480a2
bu6mmoreka [JOK
74
Jlucriepens ceeta https://m.edsoo.ru/lel6cc6e
75 Xon nyueii B npusme. CloxKHbINA bu6nuoreka [IOK
cocraB Oeioro ceta. LIser https://m.edsoo.ru/d8elc3be
76 WuTepdepennus cBeta bubnuorexa [IOK
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https://m.edsoo.ru/5fc0c638

KorepeHTHbpIE ICTOUHUKH. Y CIIOBUS

7 HaOIIOACHUS MAaKCUMYMOB 1 bubamorexa LOK
a ™ https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [IOK
7 P
8 CHicHie sajad https://m.edsoo.ru/3061de2b
bubmmoreka [IOK
7 Tprvenenne nurepepeniun https://m.edso0.ru/668edbc8
bubmmoreka [IOK
80 Jlugpaxiys ceera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas pemérka. Y cioBue bubnnorexa [JOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
82 JlaGopaTtopnast pabota Ne6 o Teme bubnuorexa [JOK
"N3mepeHue JJIMHbBI CBETOBOM BOJTHBI" https://m.edsoo.ru/d58c411a
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
83
[Tonspuzanus cBera https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
84 Peuterre sazas https://m.edsoo.ru/c56¢c8158
85 CBeTOBBIC SBJICHHS B TIPUPOJIC bubmorexa HOK
PHPOA https://m.edso0.ru/0b36363d
86 OO6o01eHre U cucTeMaTu3arus bubmuoreka [JOK
3HaHui no teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTtponbHas padoTa mo teme bubnnoreka [JOK
«BoJHOBas onTHKa» https://m.edsoo.ru/82315dd4
88 3aKOHBI 2IEKTPOJUHAMMUKYN U IPUHLIUIT bubnuoreka [IOK
OTHOCUTEIHBHOCTH https://m.edsoo.ru/c9bd77ch
89 [locTynatel crienuanbHON TEOPUH bubnuorexa [IOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch
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IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo0.ru/d83742bb
3ameyIcHIEe BpEMEHU B COKPAIICHUE
JUTHHBI
01 DHEprusi U UMIYJbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ 3Hepruei u
92 UMITYJIECOM PEISTHBUCTCKOM YaCTHIIBI bubmiorexa HOK
Y ) https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBeECHOE TEIIOBOE M3TYUCHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
%4 3axoH cMelieHus Brra https://m.edso0.ru/1c5ff752
95 I'unotesa M. Ilimanka o KBaHTax. bubnuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% DHEpTHA M UMIYJIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTo A. T bubnunoreka [JOK
CroneroBa. 3akoHsl poTo3hpexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA 114
98 dboTtorddekra. "KpacHas rpanuma” bubmorexa HOK
P paHh https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue cera. OnbiThl [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoHOBEIE CBOMCTBA YaCTHII buGmnorexa [IOK

https://m.edsoo.ru/f59cfcec
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Bounnsl ne bpoiins. [InuHa BoaHBI 1€

N bubnmoreka [JOK
101 bpoitti 1 pasmepet 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJTM3AIUH JIBIDKYIEHUCS YACTHUIIbI
N bubnuorexa [JOK
102 Kopryciystspto-BoTHOBOI AyanHsu https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crneunduka u3sMepeHnii B MUKPOMHUPE.
104 CooITIHg)meHHs[ HGEH € enéHH(fCTeﬁp brbmmorexa [OK
. peit https://m.edso0.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
105 Pemterre sazas https://m.edsoo.ru/e70195hd
N bu6mmoreka [JOK
106 Peutertie pacuCTHEIX sazat https://m.edsoo.ru/ee9b3182
107 KonTtponbHas pabora 1mo remMam: bubnuorexa [JOK
"KBanToBas puzuka" https://m.edsoo.ru/c3de891a
OMBITHI 1O UCCIICTIOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 aroMa. [lmanetapHas MoJieIb aToMa
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
Bunsl cnextpoB. CriekTp ypoBHEH bubnunoreka [JOK
110
SHEpPruU aToMa BOJ0poJa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuorexa [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85c
JlaGopatopHnas pabora Ne7 o Teme Bu6 OK
112 "HabmtoieHue CIuIoNHOTO U nommoreka L{

JIMHENYaToro CeKTpoB"

https://m.edsoo.ru/2288a0c4
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Merons! perucTpauuy u
HCCIIEA0BAHUS JIEMEHTAPHBIX YaCTHULL.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.
bapuoHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtannapTHOI

Mo enu. KBapk-TiIroOHHast MOJEIb
aZpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

114

Hyxknonnast Mmoziens gapa
I'eitzendepra-Banenko. 3apsin u
MAaccoBO€ YucIo siapa. M30Tombl.
PagmoakTHBHOCTD

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

115

3aKOH paJMOaKTUBHOIO pacraja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Biusnue
PaaoOaKTUBHOCTH Ha )KUBBIE
opranusmsl. [lozumerpus

bu6mmoreka [JOK
https://m.edsoo.ru/aab98bef

116

DHeprus CBS3U HYKJIOHOB B sifIpe.
SAnepubie cwibl. JlegexT Macchl sapa.
Snepubie peakuuu. AnepHbie
peakTopsl. [Ipobrnemsl ynpasisiemoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI pa3BUTHUSA
SIEPHON PHEPTETUKHI

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

117

®usnka 3a npenenamMu CraHgapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHCcTBO usnueckoit
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

KonTponsHas paboTa 1mo teme
"®usuka aToMHOTO spa”
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OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

119
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH IS
120 0OBSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuorexa [JOK
00BEKTOB. MeTO Il aCTPOHOMHYECKHIX https://m.edso0.ru/39c44028
HCCIeIOBaHUH
CoBpeMeHHbBIE OITHYECKUE
121 TEJIECKOMBI, PaJUOTEIIECKOIIBI bubmmorexa [TOK
> P ’ https://m.edsoo0.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 3sé3nnoro neda. Co3se3nus,
122 SIPKUE 3BE3/bI, IUIAHETHI, UX BUIHUMOE bubnmorexa LOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Conneunas cuctema. CotHIIE.
123 CoHeyHast aKTUBHOCTE. MICTOYHHUK bubmiorexa HOK
o https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, UX OCHOBHBIE
124 XapakTepucTHKU. Jlmarpamma bubmorexa LOK
| PaKTep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
125 3Be31bI I1aBHOM MOCIIEN0BATEIHLHOCTH bubmorexa [IOK
s s https://m.edsoo.ru/b3ch766¢
Bnyrtpennee crpoenue 3BE31.
126 CoBpeMeHHbIE TPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XACHUU U 3BOToMH CosTHIIA https://m.edsoo.ru/d09da494
M 3BE3]. DTalbl >KU3HU 3BE3]T
Muneunsiii Ilyrs — Hama ["anaktuka.
127 Tune! ranaktuk. YépHrle OLIPEI B bubmiorexa LOK
P AP https://m.edsoo.ru/7cd10a0a
S/Ipax TalakTUK
128 Bcenennas. Pacmmpenne Beenennoi. bubnuorexa [IOK
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https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

3akon Xa66mna. Teopus bonbmioro
B3pbIBa. PellMKTOBOE M3ITydeHUE

https://m.edsoo.ru/3dbdf0d2

129

MacmraGHast cTpykTypa BeeneHHoi.
MeraraiakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

130

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

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

131

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"HccmenqoBanne NeUCTBHSA
MOCTOSIHHOTO MAarHUTa Ha PaMKy C
TOKOM"

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef

132

DU3NYECKUN TPAKTUKYM TI0 TEME
"NU3mepenue cuiibl Amrepa’ uinu
"N3ydyeHue 3aBUCUMOCTH CHJIbI
Amrepa OT cuiibl TOKa" WK
"OnpenesieHue MarHUTHOM WHTYKIIUA
Ha OCHOBE U3MEpEHUs Cuiibl Ammepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

133

Ou3nyecKuil MPakTUKyM 1O TEME
"UccneqoBanue IBICHUI
3NIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIUHA BUXPEBOTO
MarHUTHOTO T10JIA"

https://m.edsoo.ru/c36658da

134

DuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnemoBanue sIBICHUS
camonHaykuu" i "COoopka Moaenu
3JIEKTPOMAarHUTHOTo reHeparopa”

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
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DuU3NYECKUN IIPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOHBIX
KOJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

136

@u3N4EeCKUH NPAKTUKYM I10 TEME
"[IpeoOpazoBanue YHEPTUU B
NPy XKUHHOM MasiTHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

137

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa
yepes Moce0BaTeIbHO COETUHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHHUKOB CBETA B IENHU
MepEeMEHHOTO0 TOKa"

bu6mmorexa [IOK
https://m.edsoo.ru/89dc2d90

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune nmapaMeTpoB 3BYKOBOU
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

139

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaress NpeaoMIeHus
crexina" unu "llonyuenue
M300paKeHus B CHCTEME U3 TIIOCKOTO
3epKaja u JMH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

140

dusnueckuil MpakTUKYM 110 TeMe
"HccnenoBanue 3aBUCUMOCTU
(OKYCHOTO PacCTOSIHUS OT BEIleCTBa
(Ha mpuMepe KUJKUX JIMH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSHUS
pacceuBaroIMX JUH3"

bubmmoreka [JOK
https://m.edsoo.ru/b879fb3f

141

Du3NYECKUN IIPAKTUKYM 110 TEME

bu6nmoreka [JOK
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"Habmonenue audpakiuu,
uHTEpOEPEHITNH U TOJISIPU3AIUH
cBeta"

https://m.edsoo.ru/8b7ac737

142

PuU3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bu6mmoreka [IOK
https://m.edso0.ru/63756¢47

143

@uU3N4EeCKU TPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA Yepe3 CBETOANO] OT
HanpsHKeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

144

DU3NYECKUN TPAKTUKYM TI0 TEME
"HccnenoBanue cnekTpa
pa3peKeHHOT0 aTOMapHOT0 BOJIOPOa
1 U3MEPEHHE MOCTOsIHHOM Pumbepra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

145

DU3NYECKUN TPAKTUKYM T10 TEME
"HccnenoBanue paguoakTUBHOTO
(hoHa C UCTIOJIL30BaHUEM J03UMETpa"
win "M3ydenue norsiomienus 6era-
YaCTHULl AJIIOMUHUEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabebe

146

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 Heba
HEBOOPYKEHHBIM IJIa30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JUI OTIPEAEIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha

bu6mmoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/8b7ac737
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KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3us CeBepHOTo NoJiylapus u
sipkue 3BE€37b1" i "Habmonenust B
teneckor JIyHbl, mi1aHeT, TYMaHHOCTE!
1 3BE3/IHBIX CKOTICHUN"

O060011eHre U cucTeMaTu3anus
3HaHUU. Poiib (pM3HMKHM U aCTPOHOMUU B

bubmmoreka [IOK

147 3KOHOMH‘I€EKOI/I, TCXHOJ‘I\(J)FI/I‘ICCKOI/I, httos://m.edsoo.ru/adeddeed
COLIMAJILHOM U 3TUYECKOH cepax
NESITEIILHOCTH YeJIOBEKa
OO6o01enre 1 cucTeMaTru3arus
148 3HaHu#. Posib u MecTo GU3HKHU U bubnmuorexa [JOK
ACTPOHOMHH B COBPEMEHHOW Hay4YHOM https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o01enre 1 cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPECTABICHUH O
149 inznqeixoﬁ KapTiHe MHpa, MECTO bubmorexa HOK
. https://m.edsoo.ru/e7d400f4
(br3UYeCKO KapTUHBI MUpa B O0ITIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUIN O MIPUPOJIE
150 O000I11IeHNE U CUCTEMATH3ALUSI bu6mmoreka [JOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
151 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui o Teme "Kunemartuka" https://m.edsoo.ru/4e31b507
152 O06o001eHne U cucTeMaTu3amnus bubnunoreka [JOK
3HaHuM o Teme "/{uHamuka" https://m.edsoo.ru/2dfbafc5
153 O06o001IeHne U cucTeMaTu3anus bubnmnoreka [JOK

3HaHu# no teme "CraTuka TBEpAOro

https://m.edsoo.ru/3cca482e
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Tena"

O0001IeHME U cUCTEMATU3ALNAA

bubnnoreka [IOK
154 3HAHMM 0 TeMe "3aKOHBI COXPAHEHHS . 1
B Mexamke" https://m.edsoo.ru/32a4d1a0
O00011IeHNE ¥ CHCTEMAaTH3aLIH Bt OK
155 3Hauui nmo teMe "OCHOBEI htI;Isz'I/I;I;T:;s?)(I)_[ru/ed44OCa8
MOJIEKYJIIPHO-KMHETHYECKOM Teopru" T '
O06o001Ienye u cucTeMaTu3amus
N b K
156 3HaHUM 1o Teme "TepMoauHaMKKa. nommorexa IO
e — https://m.edsoo.ru/c63f7c10
O0o001Ienre U cucTeEMaTH3 IS
157 3HaHU Mo TeMme "ArperatHbie bubnuorexa [JOK
cocTosHus BeniecTBa. Da3oBbIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001Ienre ¥ cCUCTEMAaTH3AIUS BuG 10K
N HOJIOTEKA
158 3HaHUH MO TeMe "DIEKTPUUECKOe
Hose" https://m.edsoo.ru/3bf0def9
O0001IeHrEe U cucTEMaTU3aINAA Eu6 10K
. . HOJIHOTEKA
159 3HaHui o TeMe "IlocToAHHEBIN
N https://m.edso0.ru/71453ee6
ANEKTPUYECKUI TOK
O000I11IeHNE U CUCTEMATH3ALUSI BuG OK
160 3HaHu# no TeMe "TOoKM B pa3MuHbIX nosmorexa L
cpeax” https://m.edsoo.ru/3d40077a
161 OO6o01IeHre 1 cucTeMaTrU3amus bubmuoreka [JOK
3HaHMH 110 TeMe "MaraurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHriit ypok. O6001IeHE U
. bubanoreka [IOK
162 CHCTEeMaTH3aIus 3HaHUH 110 TEME 1

"DneKTpOMarHuTHAsI UHTyKIus"

https://m.edso00.ru/053e2248
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PesepBHeiit ypok. O000IICHNHE U

163 CHCTEMATU3AaIMs 3HAHUHN 10 TEME 1 Bubmiorexa LOK
H https://m.edso0.ru/d6310bfd
"Mexanndeckue koiaedanus"
PesepBurblii ypok. O0001IEHIE 1
P P ill bubnuorexa [JOK
164 cucTeMaTU3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIC KOJICOAHUS
PesepBubIit ypok. O60011eHNE 1
165 cUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [IOK
"MexaHUYeCcKUe U ANEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBuelil ypok. O000IIIEHNE U
166 CI/ICTIe)MaTI/I?,Zp st 3HaH1/n‘f'I]1 110 TeEME 1 BubmroTexa IOK
1t https://m.edsoo.ru/52ad1603
"Ontuka"
PesepBurlii ypok. O000111€HIE U
P P EH bu6mmoreka [JOK
167 cUCcTeMaTHu3allys 3HaHUM 0 TeMe 1
" " https://m.edsoo.ru/5bec1c65
OcHaoBrl CTO
PesepBueblil ypok. O000I1IEHNE U
168 CI/ICTI;MaTI/ISZp s 3HaHPII>'IHl 10 TEME 1 Brbmaoreka LOK
" 5 . " https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM Ayanu3M
PesepBuslit ypok. O600mIeHE U
169 CHUCTeMaTHU3alys 3HAaHUH 110 TeMe 1 bubmuoreka [JOK
"®duznka aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3JIEMEHTapHBIX YacTulr"
PesepBHrlii ypok. O0001I€HIE U
P P ilI bubmuoreka [JOK
170 CHUCTEMATHU3AIUA 3HAHUU II0 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpOoU3UKI
OBILIEE KOJIMYECTBO YACOB I10 170 23

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Msxumies I'. 5. ®uszuka 10: yueO. nys 061eo0pa3oBar. yupek1eHuii: 6a30BbIN U
npoduiib. ypoBHU U3aaTenabcTBo "IIpocsenienue”
Msxkumies I'. 5. ®uszuka 11: yued. nis 061eo0pa3oBar. yupekieHuii: 6a30BbIN U

npoduib. ypoBHU u3aaTenabcTBo "IIpocsenienue”

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
®uzuka : 10—11 k1. : moypoy. miiaHUupoBaHUE: TOCOOUE AJid yuuTenen

obmeo6pazosar. opranuzanuii/ B. @. [llmios. —M. : [Ipocsemnienue, 2013 —
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HHTEPHET
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