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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o Qu3uke Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMU K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydétoM (enepanibHON pabodeit mporpamMmbl BocnuTaHus u KoHnenmun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  denepanuu, — peaqu3ylOIIMX  OCHOBHBbIE  0Opa3oBaTelIbHBIC
IIPOrPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/esioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H,
JOTMKM y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTAaBICHUE O LENAX, COACpPXKAHUH, OOIIen
cTpateruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriayOJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET pealn30BaTh
3a/1a4 Npo(eCcCUOHATBHON OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH JIs
NPOSIBIICHUS] CBOMX HWHTEIICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJKEHHs O0pa30BaHUSA B
OpraHM3alusax Npo(ecCUOHATBLHOr0 00pa30BaHUS 10 pPa3IUYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIILHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBbIE pE3yJbTaThl
OCBOEGHUS Kypca (PU3MKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrinyOn€HHoM  ypoBHe). Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJjbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3Mke Ha YpOBHE CpenHero oOmero oOpa3oBaHHs Ha
yIIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaTbl OCBOEHUS Kypca (U3MKKM Ha YIIIyOJEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 F01aM 00y4EHHS;

coziep:kanue yueoHoro npeamera «Pusrkay 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3MKe HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKU JIJIs1 COCTABJIEHMS CBOUX paOOYMX IPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IIPENOCTABIAECT BO3MOXXHOCTH JUISl peaju3allii  Pa3iIM4HbIX METOIHYECKHUX
MOJXOJOB K MpernoAaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YPOBHE MpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YacTH COAepKaHUs Kypca.



®duznka kak Hayka o HambOojee OOIIMX 3aKOHAaX MPHUPOJIbI, BBHICTyMAas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LlIkonpHbIN Kype HU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PM3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHHUH, HM3y4yaeMbIX XUMHUEH, Ouosoruei,
busndeckoir reorpadmeir u actpoHommueit. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IMOJIyYE€HHs HOBBIX MAaTE€pHaJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyYHBIN
METO/]] IO3HAHUSI TIPH BBITIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY kypca (pu3uku Ha ypoBHE CpeiHEro o01ero oopazoBaHmsi MOJI0KEH
psa uaeH, KOTOpble MOYXKHO PaCCMATPUBATh KaK MIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTCTBUM C HEW Marepual Kypca (HU3MKH
o0beMHEH BOKpYr (u3Mueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanusi Npeanosiara€T HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIHMana (PU3MUECKONM HAYKH, OCMBICIEHHE CBSA3M pa3BUTHUSA
¢uzukun ¢ pa3BuUTHEM OOLIECTBAa, a TaKXkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOro ypoBHs
IPEIoJIaraeT 3HaKOMCTBO € IMIMPOKUM KPYT'OM TEXHUYECKUX U TEXHOJOTHYECKUX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu sTomM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMNCTBa, H
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHus, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKM U TEXHOJOIMM, a TakkKe 00CYyXACHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U IKOJIOTHUECKON 0€30MacCHOCTH.

OcBoenne cofiepkanusi MPOTPaMMBI 10 (HU3HKE TOHKHO OBITH TOCTPOCHO Ha
IOPUHLIMAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusnku peanusanus 3THUX
IPUHLIKIIOB 0a3UpyeTCcsl Ha UCIOJIb30BAaHUM CaMOCTOSITEIBHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro (¢akropa ydeOHoro mnporecca. g yrayOna€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOTO SKCIEPUMEHTa,



BKJIIOYAIOUIETO (DPOHTANBHBIE YYCHHMUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, JaboparopHbie paboTel U pabOTHl mpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTcs au00 B koHIe 10 u 11 kmaccos, 1u0o0 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXJIOM U3 JTUX KiaccoB. Brtopoil cmocod — 3T0
UHTETpalust paboT MpakTUKymMa B CUCTEMY JabOpaTOpHBIX paboT, KOTOpHIE
OPOBOJASATCS B Mpolecce u3ydeHus paszgena (temsl). [Ipu 3tom mon paboramu
IPAKTUKyMa TIOHUMAETCsl CaMOCTOSTEIbHOE UCCIIEA0BAHUE, KOTOPOE MPOBOJUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA 0€3 MOIMIAroBOM UHCTPYKIUH.

B nporpamme 1o (¢u3MKe cucTEMa YYEHHUYECKOIO HSKCIIEPUMEHTA,
71a00paToOpHBIX pabOT M MpakTUKyMa MpEJCTaBiIeHAa €IWHBIM mepeuyHeM. Bridop
TEMaTUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBAaHMsI M OCHallleHus kabuHera ¢Qusuku. IIpm sTom oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUIUMUCS YMEHUSMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUIO PACUETHBIX M KAaYECTBEHHBIX
3anay. Ilpu aTOM Ans pacy€THBIX 3aJa4 NPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKON MOJEINbI0, MO3BOJSIONINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfena Kypca, Tak U
UHTETPUPYS IPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [ kaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 33JaHusl Ha OOBSICHEHHE/TIPENCKa3aHUE IPOTEKaHUs
(u3nyecKkux SBJICHUNA U MPOLIECCOB B OKPYKAIOIIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNu AJis CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrOo
YPOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs IOJKEH U3Yy4aThCs B yCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKH JODKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0O0OpyZOBaHUE JIsI BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rMKe y4yeHHYECKHX OMNBITOB, JaOOpaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPaLlMOHHOE 000OpYy/10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHMEe (POPMHUPYETCSI B  COOTBETCTBUM  C
OPUHLIAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEeYMBAeT IOCTAaHOBKY
NEPEYUCICHHbIX B TporpaMMe 1Mo (U3MKE KIIOYEBbIX JEMOHCTpAIMil s
UCCIIEIOBAHMSI  M3YyYaeMbIX SIBICHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE JUISI YYEHWYECKUX HPAKTHUUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETIIMU U3Y4CeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpeca M CTPEMIICHUS OOy4Jalomuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHUSA W (popmupoBaHHE
UCCJIeIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHITaAMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHUEe YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHE TPEIACTABICHUNA O POMM (DHU3UKKA IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCcCHOHANFHON  JIEATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE ATUX IeIed 00eCIeuynBaeTCsl pElICHHEM CIICAYIONINX 3aJ1ad B
mpoliecce u3ydeHus Kypca GU3NKyd Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIIOYas  MEXaHUKYy,  MOJEKYISApHYH  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SIBICHUH B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOGHHE CIOCOOOB pEIICHHS pPA3UYHBIX 3aJad ¢ SBHO 3aJlaHHOM
¢u3znyecKkoil MOJENbIO, 3a/lay, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHKe
du3MYecKO MOJCNM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSITCIbHOTO IUTAHWPOBAHHUS W TPOBEACHHS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdM3a W HWHTEpIpeTanud WHGOPMAINH,
OTpe/ieNIeHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3/IaHHE YCJOBHMA IUIS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU IS TEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydyeHus: yudeOHoro npeamera «®Duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloIMMUCS, [UIAHUPYIOIIMMHU MPOJIOJKEHUE
0o0pa3oBaHMs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue gusuku (yrmyOnéHHBIH YpOBEHb) Ha yPOBHE CPEAHETO OOIIETO
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEZIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
IpOBEJACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. HayuHnbiit MeTOJ O3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalbHas HayKa o npupojae. HaydHslil MeTo1 mo3HaHus 1
METO/Ibl UCCIIEIOBAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKeE.

CriocoObl  W3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MepUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHasl TOYKa,
abCOMIOTHO TBEPIOE TENO, HACANTbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznueckuil 3aKoH, TpaHULbl ero npuMeHuMocTH. duznyeckas
TEOPUSL.

Ponb u mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IESITEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

M3mepeHne cuiibl TOKa M HAaNpPsHKEHUS B LEMH MOCTOSHHOTO TOKAa TMIPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(bU3UYECKUX BEJIMYWH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKEHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKECHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuaibHOW TOYKHM, €r0 MPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTe€pUaIbHOW TOYKH, MX MNPOEKIHMH HAa OCH CHCTEMbl KOOPAMHAT.
Clio’)keHue nepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUaIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQuKU.



KpuBonuneniHoe  nBwkeHHE. JIBIKEHME  MATEpUAIbHOM TOYKH 11O
OKPYXXKHOCTH. YTJOBas W JMHEWHas ckopocTh. [lepmon m wactora obOpaiieHus.
[{enTpocTpeMuUTEIbHOE (HOPMAIBHOE), KacaTelIbHOE (TaHT€HIMAIbLHOE) U MOJHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyeckrue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBU)KCHUE CHApAJIOB, LIEMHbIE, IIeCTEepEHYAThIe U pPEeMEHHBIE TEepeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopgenbs cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

CriocoObI UCCIIeI0BaHUS JIBHKCHUM.

Nnnroctpanus npeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MEXaHU3MOB.

[TaneHne Ten B BO3AYyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocT Mpu JABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUsl Mpu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TTIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOJHOTO  MaJeHUs (PEKOMEHI0BAHO
UCIIOJIb30BaHuE IU(PPOBOI TabOpaTopun).

W3yyenue fABWKEHHS Tena, OpOIIEHHOTO TOpu30oHTaiIbHO. I[IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHMOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYXKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpamieHus KOHHYEeCKOTr0 MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbii 3akoH Hbrorona. MHepumanbsHbpie cuctemsl oTcuéra. [IpuHumn
oTHocuTenpbHOCTH ['anunes. HenmHepuuanpHble cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIun Cynepro3uuuy CHil.

Bropou 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA 17151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tsbkecTu. 3aBUCHUMOCTh YCKOPEHMSI CBOOOJHOIO NaJE€HHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMUpOTHL. JIBUXKEeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koa¢pduuument tpenus. Cuna cOnpoTHBICHHUS MNPH [BIKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUS.

JHasnenue. 'mapocratnyeckoe aasieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBIYKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenne nBuXeHHs TEN B MHEPLHUATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWCTBYIOIIEH  MPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOJCUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHHUSI MIOKOsI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne paBHOACUCTBYIOUIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MacCChI.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM uepes
JETKUM OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYMHE YII0BOTO Kod(duimreHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C TIEPEMEHHBIM
KO3(pPULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliateabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEIA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3TUIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PeIIETYAThIE KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

Hccnenoanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJld, HMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHue KpOHIITENHOB M PacUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MIOMAb ONIOPHI.

Tema 4. 3axkonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TEa.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHME.

MoMeHT umIynbca MaTepualibHOW TOUYkHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cunmpl Ha MajioM W Ha KOHEYHOM TmiepemernieHud. [ paduuaeckoe
npeacTaBiIeHue paboThl CUIIBI.

MOoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHumanbHple W HENOTEHUMAlbHblE CUJbl. lloTeHIManbHas >HEprus.
[ToreHuunanbpHass SHEPrUsl ynpyro AeGpopMHUpOBaHHOM MpyXHUHBI. [loTeHIMaNbHas
DHEPrus Tena B OJHOPOJHOM I'paBUTALMOHHOM moje. [loreHnumansHas sHeprus
TeJa B TPABUTAILIMOHHOM I10JIe€ OAHOPOJHOIO mapa (BHyTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s MACaIbHOM KUAKOCTH KaK CIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOMN, (QUIrypHOE KaTaHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHME.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUU PabOThI.

B3auMHble mnpeBpalieHUs KUHETUYECKOW W TNOTEHUMAJIbHOW SHEPrui MIpu
JNEHUCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHH NMPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJsibea Tea o TOpMO3HOMY MYTH.

N3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI WU MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIB.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU yIPYTOM B3aUMOIEHCTBUM.

N3mepeHrne KNHETUYECKOM SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTEHIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHUIIBI
TpPEHUSL.

OnpeneneHue padOThl CHJIBI TPEHUS NMPHU JABWKEHUM TEJNA MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mosiekyasipuasi u3nka u TEPMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeEOPUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnYeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST M B3aWMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUAKOCTEH M TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozened. Macca u pa3Mepbl MoJekya (aromoB). KommuecTtBo BemecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBble 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
ujeaNbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIOy [JaBJI€HUEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW 3HEPIUEH MOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHUS €€ YaCTHULL.

TexHudeckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUs YacTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddys3ust KuIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsyKeHUE MOJIEKYII.

Mopenu KpUCTaUIMYE€CKUX PEMIETOK.

Habmonenue u rccnenoBanre N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuxym.

HccnenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsSYEH U XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Ipouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1upoBoit Tabopatopun).

N3ydeHnne n30X0pHOro mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHs BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe wHawano tepmonuHamuku. CamMompoH3BOJIbHAS — pellaKcallus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogaens wulealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHMHI:
ypaBHeHHEe MenaeneeBa—KiianeiipoHa U BbIpaXXEHUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHLUEHTPALMS YaCTHUIL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennomepegaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJUHAMHYECKOW CHUCTeMbl 0e3  coBepmieHus paborel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelnbHas W MOJIIPHAs
TEINIOEMKOCTH BELIeCTBA. YpaBHeHue Maliepa. YaenbHas TEIIoTa CropaHus
torumBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabaTHOM MpoIIeCCe.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAst »sHeprus. KomimuecTtBo
TEIJIOTBI W paboTa Kak Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TepMOAMHAMHKH JJisI PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JJII  HEPABHOBECHBIX  MPOILECCOB:
HEBO3MOXKHO TNEpeaTh TEIUIOTY OT OoJiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTiMocTh MPUPOIHBIX MTPOIIECCOB.

[Tpunnumns! aecTBus TerioBbix MamuH. KIIT/I.

MaxkcumanbHoe 3nauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE ACTIEKThl MCIIOJIb30BaHUsI TEIUVIOBBIX ABUrarenieid. TermmoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AU3EIbHBIM W KapOIOpaTOpPHBIM JBUraTeNM, NapoBas TypOuHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWIM3ALMUSA «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AlUs OMOOPTaHUIECKOTO TOTUTHBA JJIS
BBIPAOOTKU «TETUIOBOM» M SJICKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHUSI BHYTPEHHEN YHEPTHUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomrmbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuxym.

N3mepenne yaenbHON TEIII0EMKOCTH.

HccenenoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Azpecamnivie cocmoanus eewjecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcarus. VcmapeHnwe u KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacebllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBHIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTD
0T 00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIABJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaims3auusa. YJIeJbHAs TEIUIOTa IUIaBJICHUSA.
Cyb6numanusi.

Hedopmaru TBEpHOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedpopmaiui.

TemnmoBoe pacmMpeHue KUAKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHOe HaTsKeHHE. Kod3(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHndeckne yCTPOWCTBA W TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TernmoBoe pacMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JAaBJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBneHus.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmaruii.

Hab6monenue Manpix aedopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI MJIABJICHHUS JIBJA.

M3yueHne CBOMCTB HACBIILIEHHBIX MTApPOB.

N3mepenne abCONMIOTHOW BIAXXHOCTM BO3JAyXa M OILIEHKa MAacChl MapoB B
IIOMEILEHUH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH JAepopMali Pe3uHOBOro oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JaekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea U €€ MpOosBICHUSA. JJEKTpuueckuid 3apsa. /[Ba Buaa
DNEKTPUYECKUX 3apsAnoB. IIpOBOOHMKM, NOMAJIEKTPUKH W MOJYIPOBOIAHHUKH.
OneMEeHTapHbId JJIEKTPUUYECKUI 3apsii. 3aKOH COXPAaHEHHsS 3JIEKTPUUYECKOTO
3apsza.

B3aumopneiictBue 3apsaoB. Toueunble 3apsabl. 3akoH KynoHa.

DIeKTpuuecKoe nojie. Ero geicTBre Ha 3JIEKTPUUYECKUE 3apsiJIbl.

Hanpspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HAIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJisi. OJHOPOIHOE IEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHIMATIOB M
HanpspkeHue. lloTeHuuanpHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman anexTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAJIOB JUISl JIEKTPOCTATUYECKOTO TMOoJs (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHUMT CyNepNO3ULUN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [lome
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OeckoHEYHOU TIOCKOCTH. KapTWHBI JMHUI HampspDKEHHOCTH ATHX TMOJeH u
HKBUITOTEHLIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPSI0B.

JusnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Hwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHeHnE KOHIeHCcaTOpoB. [locmenoBarenbHOe coeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrKeHHE 3apsKEHHONW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUYECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHOOpOB,
KOHJIEHCATOphl, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLINMN AEUCTBUS DJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSAKEHHBIX TUIACTHH.

Monens anekTpoctaTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MMOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJIACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO KOHIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cui B3auMOAEHCTBUS 3apsyKEHHBIX TEI.

HabGnronenue npeBpallileHus 3HEPTUH 3apsSKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAUO/A.

M3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHUAJIOB (HampsHKEeHMST) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

Hccenenosanue paspsga KOHIACHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwtil 31eKmpuiecKuii mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DNeKTpuYeCcKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOAAU TOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snextpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIHOCTE 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mis
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM 1ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIIEKTPUUECKOU SHEPTUN.

Jemoncmpayuu.

W3mepeHne cuilbl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHUs UL PE3UCTOpa,
JIaMITbl HAKaJIUBAaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JUJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS ITPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssimoe nzmepenune DIC. KopoTkoe 3aMbpIKkaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pasHOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHre 3aBUCUMOCTH CHJIbBI TOKA OT HANPSDKEHUS U JIAMIIBL
HaKaJIMBaHMUS.

YBenuuenue npejena u3MepeHus: aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C u BHyTPEHHETO CONPOTHUBIICHUS HICTOYHUKA TOKA.

UccnenoBanue 3aBucuMoctd JJIC raJbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznruunvix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJIOB OT
TemriepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpu4YecKHuil TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX MYYKOB.

[TomynpoBOIHUKNY. CobcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoIHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLMUALMS.
Onexrponns. 3akoHsl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSATENBHOTO pa3psana. Monnus. [lma3ma.

TexHuueckue yCTpOMCTBa M INPAKTUYECKOE NPHUMEHEHME: Ia30pas3psiIHbIC
Jamibl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyNpPOBOJHUKOBBIE NPHUOOpHI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIMS.

Hemoncmpayuu.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHbl 3ekTposimza dapazes.

HckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOAUMOCTY METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hab6monenue anextpommsa.

W3mepenne 3apsaa OMHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C MCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOrPeIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHUW  3aBUCHMOCTEU
¢u3znyecKnx BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 pabdorT,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paTopHbIE PaOOTHI, MPAKTUKYM).

MexnpeaMeTHbie CBA3H.

NUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopus, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEpEHHE,
MIOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, I pPOBast 1a00paTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIuA,
napabosa, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpoeKIrH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanudeckoe JABMKCHUE B KUBOU mpupoze, nuddysus, ocmoc,
TEMJI000MEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKAloLeH Cpe.bl,
yTHIn3anuss OWOOPraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH «TEIUIOBOW» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEN, KUJIKOCTEH U Ta30B, )KUIKUE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBAa METAJLIOB, JEKTPOIUTUYECKAs TUCCOLIMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe JIBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OJKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOI, BOAOMET WU ApPYrue), ABUTATEIb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE S3JIEKTPONpHUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOIYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUe TOCTOSIHHBIX MAarHUTOB M TPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHITYKLMH.

MarsuTHO€ 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBieHUE U MOAYJb. [[BH>KeHHE 3apsKEHHOW YaCTULbI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarieTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IPHUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuaa  nuHHMA  MHAYKOMM ~ MAarHATHOTO  TOJS  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIMU MO JUITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMO NEUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuUKym.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (heppOMarHETHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOyKyu.

SIBieHue DNEKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykunu. OJIC uHAyKIMM. 3aKOH JJIEKTpoMarHWuTHOW wuHAykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyko.

OJC uHAyKUMM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunykTtrBHOCTH. KaTyllika WHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOUECCH: HMHAYKLIMOHHAS
1€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMUU TEJ NIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGntogenue siBeHUs 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKUMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIAYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMY BUXPEBOTO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNAS CAMOUHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznea 5. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonnyeckue kosebanusi. Kunematuueckoe ¥ JTUHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMHAYECKOTO OMUCAHUS TaPMOHMUYECKNX KOJIEOAHWUN M3 MX SHEPTeTHYECKOTO W
KMHEMAaTUY€CKOTO OMTMCAHHSI.

Amvmutyna u ¢asza kosiebanuil. CBsI3b aMIUIMTYbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom mambix CBOOOTHBIX KOJI€OAHUI
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KONEOAHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJOTMYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBUCHUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY AL,

HccnenoBanue 3aTyXawmuX KOJaeO0aHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHUs PEACTABICHUI 00 UACATBPHON MOCIN MTPY>KUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KoJIeOaHUSX rpy3a Ha MPYKUHE.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUIA.

HabGnronenue pesonanca.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOTHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JBMKEHUS TEJa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOJABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHU.

HccnenoBanue BoIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHblil KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHoM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JJIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AJIEKTPOMArHUTHbBIE KOJIEOaHUs.

[lepemeHHbI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYZHOE U
JEeHCTByIOIEE 3HAUYEHHWE CHJIbI TOKAa W HANpsHKEHUS MpU pas3iaudHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHM.

CHHyCOMIAIBHBIN NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsKEHUN.

WUneanvupiii  Tpanchopmarop. IlpousBonactBo, mepenadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKUA MpU IPOU3BOACTBE JJIEKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: JIEKTPUYECKHUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUIM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

I'eHepaTop He3aTyXaroOIIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopaeinb 31eKTpOMarHuTHOIO TeHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNbHOM COCAMHEHUM PE3UCTOpPA, KATyLIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHChOopMaTopa.



Mogaene MMHAN 2IEKTPOIIEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

N3yyenue tparncgopmaropa.

HccnenoBaHre NEPEMEHHOTO TOKa 4Yepe3 IMOCJIEI0BATEIbHO COEIUHEHHBIE
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbLE B0JIHbI.

MexaHuueckue BOJHBI, YCIOBHMsSI HMX pacnpocTpaHeHusi. llomepeunbie u
OpoAObHBbIE BOJIHBL. Ilepuoj, CKOpPOCTh pacnpoCTpaHEHHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeloMJIeHHE, UHTepdepeHius u
T paKims.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOe 3arps3HEHHE OKPYXKAIOLIEH cpeibl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTanusi BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, MHTepQepeHurs u AMPpakuus.

[Ikana 371€KTPOMarHUTHBIX BOJH. IIpUMeHeHne 371€KTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Panqnonokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIEH cpepl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIC
MHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTD JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeJOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne nntepdepeHnu u AUPpaKkiu MEXaHUYEeCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoliCTBa yJbTpa3ByKa U €ro MPUMEHEHHUE.

Habmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KoJeOaHuH.

HccnenoBaHue  CBOMCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPayKEHHE,
IpeIOMJIEHUE, TTOJSIpU3aLns, AUPPaKysl, HHTEpPEpEeHLUS.

OOHapykeHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPaAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue nzoOpakeHui B
wiockoM 3epkaie. Ceprudeckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cTOSHCTBO 4aCcTOThI
CBETA M COOTHOIICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIil yroa MmojaHOro BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bL. Tonkas mmH3a. ®DokycHoe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUs TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmMysa TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWEAIEro JUMH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoi ocu. IloctpoeHne wu300pakKeHHI TOUKM W OTpe3ka NPsSIMOH B
coOMpaIOIIMX U pacCeUBAIOLIUX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€pPEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaknus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue npeaoMIIeHUs CBETa.

HaGmtonenue moiHoro BHYTpEHHETO oTpaxkeHuss. Moiens CBeTOBOIA.

Hccnenoanrie xoJa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapasliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUH B JTUH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cBera.

HaOmronenne 1BeTOB TOHKUX TLUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenne nudpakiinoHHOTO CIIEKTpa.

Hab6monenue aucnepcun cBeTa.

HabGnrogenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuUKym.

W3mepeHnue rnokazaresis npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
MpPUMEPE KUJKUX JTUH3).

N3mepennie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4yenune n300pakeHrs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Hab6nronenue nudpaxiuuu, tHTEpPEpeHINH U MOISpU3alMU CBETA.

N3ydeHnne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenue naTEpPEPEHITNH JIA3EPHOTO U3ITyYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

Hab6mnrogenue u vcciienqoBanue AUGPaKiMOHHOTO CIEKTpa.

N3mepeHnune IMHbI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3ITy4YEHUs CBETOAMOAA TP MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pa3znen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHON TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBasl.  [IpeoOpazoBanus  Jlopena.
VYcnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbl. DHEPTHUS
MOKOS.



TexHUYecKue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYJbCa W DHEPIrUM  PEIATUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznen 7. KantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TemoBOE H3IydYeHHUE (M3TydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmenieHuss Buna. ['mnoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CroneTtoBa. 3akonsl poTodddekra. YpaBHEHHE
Onnmreiina ansa potospdexra. «Kpacnas rpanuna» Gorodddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbIE cBOMCTBA yacTul. BosHbl ne bponnsa. /Inuna BonHsl ae bponsa n
pasMepsl o0JacTH JIOKaIM3alMM JBWXKYymIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpeaeEHHOCTEN
[eitzenOepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CIEKTPOMETD,
dboToaeMEeHT, (HOTONATYMK, TYHHEJIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®o1orh(DHeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanye 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOIUO OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MpU NMEPEXO/E aToMa
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.



Buasl criektpoB. CiekTp ypoBHEHN 3HEPIrUM aTroMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onsita Pesepdopra.

Habmronenne nuHedvaTbIx CIIeKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuxym.

Hab6mtonenue nuaeitgaToro crekrpa.

HccenenoBanne CriekTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INeMeHmMAaAPHBIX YACMULY,.

Hyxknonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyyenue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJAE.
CBolicTBa MOHU3MPYIOLIErO0 H3Iy4YeHUs. BiusHue pagroOaKTUBHOCTH HA KHUBbBIE
oprauu3msbl. EctecTBenHbIil poH nznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepubie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cuHTes saep. AnepHeie peaktopsl. [Ipobiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rimooHHas MOAENb aApOHOB.

®uszuka 3a npenenamu CranaapTHON Mozenu. TE€MHas MaTepus U TEMHAs
DHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckne yCTpoiCTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSIACPHBIM peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull alllOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsi OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMHSI.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKkue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3Heprun CoJiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTpAJIbHBIA KIacc —
CBETHUMOCThY». 3BE3/Ibl TJIABHOW IIOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW NOCJIEA0BATEIBHOCTA. BHYTpEeHHEE CTpOEHHe
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama I'anaktuka. [lonoxkenue m nuxenue CoJsiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa006ma. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue naonwoenus.

HaGnrogenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH /1JI ONpe/iesIeHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJIyliapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JlyHBI, IIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOIJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3Mepenns (PU3NYECKnX BETUYUH C MCTOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHUHW  3aBHCHMOCTEU
bu3NYecCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BBHIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feax «YUYEHUYECKHH  SKCIIEpPUMEHT,
JabopaTopHbIe PabOTHI, MPAKTUKYM).

Oo6o01maronee NOBTOPEeHUE.



O0o061enre U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUZUKID).

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJILHON M 3THYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTUHE MHUpPA, 3HAUYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUM
(duznyeckoil Teopuu, poib (GU3NUECKON Teopuu B (POPMUPOBAHUU IPEACTABICHUN
0 (Qu3nyeckoil KapTUHE MUpa, MECTO (PU3NYECKOM KAapTUHBI MUpPA B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUM O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCSA ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumnoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, H3MEPUTENBHBIE TPUOOPHL, IUPpOBas 1a00paTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOpHI M HMX MPOEKIMU HA OCHU KOOPIMHAT, CJIOKEHHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHbIX (GyHkumid. IIpu3Hakum 1omO00MsS TPEYroJIbHUKOB,
olpezesieHue IIIOIAaH MIIOCKUX (GUryp u oobEma Tei.

Buonocua: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyeOaTeabHbIE
JBIKEHUS B JKMBOM TNPHUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEH  cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKA B MEIULHHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
TeJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIHN
aHaJIN3.

TI'eocpagua: mMarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TIIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop NEPEMEHHOr0 TOKa, MHAYKLHMOHHAS Ie4b,
JIMHUM 3JIEKTpOIEepenad, dJIEKTPOABUIaTeNb, pajgap, pPaIuOIPUEMHUK, TEIEBU30D,
aHTeHHa, TenegoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape${, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SHECPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMEBI [10 ®U3UKE
HA VYPOBHE CPEJIHET'O OBIIETO OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHoro mnpenMera «Duzuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX  YOEXKACHMH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCUICKOTr0 OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMbITA JEATEIILHOCTH B MPOLECCE pealM3ali OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIMTAHMA:

e cC(hOPMHUPOBAHHOCTh TPAKAAHCKON MO3UIUU O0YUAIOLIErOCsi KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

e IPUHATHE TPAJULUHUOHHBIX  OOIICYETIOBEYECKUX TyMAaHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TI'PAKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYNpaBJICHHMH B 00pa3oBaTesIbHON
OpraHH3allly;

e YMEHHUE B3aUMOJICICTBOBATH C COLMAJIbHBIMA MHCTUTYTAMH B COOTBETCTBUU
¢ X (QYHKIUSAMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU ESITEINBHOCTH.

NATPHUOTHYECKOr0 BOCIIUTAHUS:

e C)OPMUPOBAHHOCTD pOCCHUICKOIN IpaXIaHCKOU UJCHTUYHOCTH,
NIaTPUOTU3MA;

e [ICHHOCTHOE OTHOLIEHUWE K TIOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTHKECHMIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

e C)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MTOBEICHHUS;

¢ CIIOCOOHOCTh OLIEHWBATh CHUTYAallMI0 M NPHUHUMATh OCO3HAHHBIE DPEIICHUS,
OPHUEHTHUPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JJUYHOTO BKJIa/la B MOCTPOCHHUE YCTOMUYHUBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

*3CTETUYECKOE OTHOLIEHHE K MHUpPY, BKIKOYasg OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYLIETO PUZNIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e UHTEpPEC K PAa3NU4YHBIM cepaM mpodeccuoHanbHON AESTEIbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3MKOW UM TEXHUKOW, YyMEHHE COBEpUIaTh
OCO3HAHHBIN BBIOOP Oymyiien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
YKU3HEHHbIC TUTAHbL;

e TOTOBHOCTb M CITIOCOOHOCTh K 00pPa30BaHUIO U CAaMOOOPA30BaHUIO B 00JIaCTH
(bu3MKHN Ha MPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHHUS:

e CQOPMUPOBAHHOCTH HIKOJOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJ100ATBLHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

e INIAHUPOBAHUE M OCYUIIECTBJICHUE JEHUCTBUI B OKpyXkarouehd cpene Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

e pacCIIMpPEHHE OMbITAa JEATEIBHOCTH HKOJOTMYECKON HaIMpaBIEHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUMN 1O (PUBHKE.

LHEeHHOCTH HAYYHOTI'0 MO3HAHMA:

e cC(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

¢ OCO3HaHHE IEHHOCTH HAYYHOW JAEATEeTbHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEeATEIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE JeilCTBUSA
ba3oBble Jiornueckue aeiicTBUA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  Ipoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEAEHATh UENU JACATEIBHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTEPUH HUX
JIOCTHIKCHMS;
e BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMaTPUBAEMBbIX
(bU3UYECKUX SIBICHUSX;
e pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHAIM3a UMEIOITUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTUBBI B  JAEATEIBHOCTh, OLEHHBAThb COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKHU MOCJIEACTBUM AEATEIBHOCTH;
¢ KOOPJIMHUPOBATh U  BBIMIOJHATH PabOTy B  YCJIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUSI;
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUN KU3HEHHBIX TPOOIIEM.
ba3oBble nccienoBaTeIbCKHe JeMCTBUS:
e BJIQJICTh HAYYHOU TEPMHMHOJIOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMHU
(bU3nYECKON HAYKH;



e BJIAJICTh HaBBIKAMU YUCOHO-HUCCIIEI0BATEICKON U TPOCKTHOM NESITEILHOCTH
B o0ysactu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
MOWCKY  METOJOB  pemieHus 3amad  (PU3WYeckoro  conaepKaHus,
IPUMEHEHHUIO Pa3INYHbIX METOIOB MIO3HAHNS;

eBIIAJICTh BHUAAMU JACSITEILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPE0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUHM Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

¢ BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyaJIM3MpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaxOguTh apryMeHThl JJIA
JIOKA3aTelIbCTBA CBOWX YTBEPIKIACHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUU
pelIeHus;

e AHANIM3UPOBATh TMOJYYCHHBIE B XOJA€ pCEUICHHs 3aJa4d pPe3ybTaThl,
KPUTHUYECKH OIIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBHSIX;

eCTaBUTh H (POpMYyIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOMN
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHY;

e 1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OIICHUBATH MIPHUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCHTh 3HaHWA MO0 (HU3MKEe B TPAKTHUECKYIO 00IacTh
KU3HEICITeILHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

e BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTUHATIBHBIC TIOIXO/IbI U PEIICHMUS;

e CTAaBUTh MIPOOJIEMBI U 33J1a4H, JOMMYCKAOIIUE AIbTEPHATUBHBIC PEIICHHS.

Pa6ora ¢ undpopmaunmeii:

e BJIAJICTh HABBIKAMU TOJydeHHs] HHGOpMAHK (PU3HIECKOTO COACPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHPHO OCYIIECTBISTH TIOWCK,
aHallM3, CHCTEMAaTU3allMI0 M WHTEPIPETANU0 WHPOPMAIUU Pa3INIHBIX
BUJIOB U (hOpM TIpeICTaBICHUS;

e OIICHUBATh JIOCTOBEPHOCTH MH(POpPMAITUH;

¢ ICTIONIL30BAaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  PEIMICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTaHM3AIlMOHHBIX 3aJad C COONIOJICHHEM TpeOOBaHUN SPTOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeKeHHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAITMOHHOU O€30TTaCHOCTH;

e CO3/1aBaTh TEKCTHI (YM3MYECKOTO COJIEpX,AHUS B PA3NMMUHBIX (opMarax c
yu€TOM Ha3HaueHWs WHGOpPMAIMU M 1ENeBOW ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO (POpPMY TIPEICTABICHUS U BU3YyaIU3aI[iu.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yieOHbIe 1eiiCTBHUS:



¢ OCYIIECTBIISITH OOIIEHME Ha YpoKax (U3MKM HU BO BHEYPOUYHOI
NEeSATEIbHOCTH;

e PACIIO3HABATh TMPEANOCHUIKM KOH(IMKTHBIX CHUTyallMd ¥  CMST4aTh
KOH(JIMKTHI;

e pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

e IOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM U WUHAUBUIYaTbHOMN
paboThI;

e BBIOMpaTh TEMAaTHKy W METOJbl COBMECTHBIX JIEUCTBHM € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

e IDUHUMATh LIE€JIM COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/IaTh
pe3ynbTaThl COBMECTHOM PabOTHI;

e OLICHMBATh KAa4e€CTBO CBOETO BKJIANA M KaXKIOTO YYAaCTHMKA KOMAHIBI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

e IpE/IaraTb HOBBIE MPOEKTHI, OLEHHUBATh HJAEH C IMO3WLHUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

e OCYLIECTBIIAATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3IUYHBIX

CUTyalusiX, TMPOSBISATH  TBOPYECTBO HW  BOOOpakeHWe,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe YHHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

* CAMOCTOSITEJIBHO OCYILIECTBIIATH MMO3HABATEIbHYIO JESITEILHOCTh B 00JIacTH
(GU3MKN U aCTPOHOMUHU, BBISBIISITH MPOOJIEMBI, CTABUTHh U (OPMYITUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

¢ CAMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHHs] PACYETHBIX M KaueCTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MPaKTHYECKOW PadoThl ¢ Y4ETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEAMIOYTCHUIA;

e 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

e PACHIUPATH PAMKH Y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUI;

e ICJIATh OCO3HAHHBIK BBIOOP, AapryMEHTHPOBAaTH €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHE;

e OLICHUBATh MPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO 3PYIUIUU B 0OJIACTH
($U3UKH, MMOCTOSHHO IOBBIIATH CBOW OOPAa30BATENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHbIN UHTEIEKT:



o JaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3YIHTATOB LIETISIM;
eBIIQJICTh HABBIKAMU  TIO3HABATEIBHON peieKCMH KaK  OCO3HAHHSA
COBEpILAEMbIX JIEMCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;
* CTIOJIb30BaTh MPUEMBI PEIIEKCHUH TSI OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO
pEIICHHS;
e YyMETh OLIEHMBAThb PUCKU M CBOEBPEMEHHO IMPHHUMATh PEIIEHHUs MO MX
CHIDKEHHUIO;
e IPUHMMATh MOTHBBI M apryMEHThl JPYTUX IpPH aHajiu3e pe3yJbTaToB
JeSITeTbHOCTH,
o IPUHUMATH ce0s1, MOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apryMEHThl JPYTUX IpH aHaju3e pe3yJbTaToB
JesITeTbHOCTH;
o IPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIIUOKH.
B mpomecce nOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpOBHS CpeAHero oOmero o0pa3oBaHus y OOyYaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoIaratonmii
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHH, BKJTFOUYAIOILIETO CIIOCOOHOCTH MOHUMATh CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJECHUE, CIIOCOOHOCTh AaJanTUPOBATHCSA K
OMOIMOHAILHBIM W3MEHEHUSIM W TIPOSBIISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHyTPEHHEW MOTHUBAIINH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTUKEHHUIO LEIH U
ycrexy, ONTUMHU3M, WHULUATUBHOCTb, YMEHHUE NEWCTBOBATb, UCXOS W3
CBOMX BO3MOXKHOCTEH;

e OMITATHH, BKJIIOYAIOMICH  CIIOCOOHOCTh  TOHMMATh  SMOIMOHAIBHOE
COCTOSIHME JPYTUX, VYHUTBIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTEPEKUBAHUIO;

e COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOLUIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HAa YriyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOW M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAyYHOU KapTHUHE MUPA,
3HAYEHHE OIUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUHA  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpUu B
dbopMHpOBaHUU MTPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

e pa3JIMYaTh YCJIOBUS MPUMEHUMOCTH MOJENeH (HPU3NUECKUX TET U MPOLECCOB
(stB7IEHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBMKEHHE, CBOOOTHOE IMaJIeHUE,
abcoyiroTHO yripyras jaedopmaiiys, aOCONIOTHO YyNpyroe U abCOTIOTHO
HEYNpYyroe CTOJIKHOBEHMS, MOJEIHU Tra3a, KUIKOCTH U TBEPIOIo
(KpUCTAJUIMYECKOI0) TeNa, UIeaIbHbINA Ta3, TOUEUHBIN 3apsi/l, OJJHOPOIHOE
AIIEKTPUUYECKOE M0JIE;

e pa3uUaTh yCJIOBUS (TPaHUIBI, OO0JACTH) NPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3UPOBATh M OOBACHATH MEXAaHMYECKHE MPOLECChl U  SBICHUS,
UCITOJIb3YsI OCHOBHBIE MOJIOXKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCHUTEIBbHOCTh
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M MepeMelleHus,
3akoHbl HplOTOHa, MpUHLMO OTHOCUTENBbHOCTH ['anunes, 3aKkoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHbI COXPAHEHUS MMITYJIbCAa U MEXaHUYECKON
DHEPIUH, CBSI3b palOTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEpPruu,
yCIIOBUSI pAaBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIb30BAThH
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumes, BTOporo
U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXPAaHEHUS HUMITyJbCca U
MEXaHUYECKOM 3HEPr1H, 3aKOHA BCEMUPHOT'O TATOTECHHUS;

e AHAJIM3UPOBATh U OOBACHSITH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIIOJb3YS
ocHoBHble moJokeHUsT MKT u 3akoHbl MosekynsapHOU (uU3MKU U
TepMOAUHAMUKUA (CBA3b JABJICHUS HWJEATBbHOTO Ta3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YaCTHL, CBS3b JIaBJICHUS UIECATIbHOTO
raza C KOHUEHTpPAalUMEN MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, mNepBpIM 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpAaHEHUs HEPTrUM B TEIUIOBBIX IMpOlieccax), MPU 3TOM HCIOJIb30BaTh
MaTEeMaTU4YECKOe BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—Kianenpona,

 AHAJIMU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHbIE
MOJIOKEHUSI U 3aKOHBl  JJIEKTPOJMHAMUKHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTh
ANEKTPOCTATUYECKOTO TOJISI, MPUHLUI CYIEPIO3UIUU DIEKTPUUECKUX
MOJIEN, IPU ATOM YyKa3blBas YCIOBHS NPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ MPAKTUYECKU BA)KHbIE COOTHOIICHHS: 3aKOHbI Oma g y4acTka
UeNYM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr apanest 1u1st 371€KTPOIn3a);

* ONTMCHIBATh (PU3UYECKHE TIPOIECCHl W SBIICHUS, WCIOJb3YS BEIMYHUHBI:
MEPEMEILIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbI, JaBJIECHUE, NOTEHUUAIbHAS DJHEPIUsl, KUHETHUYECKas
DHEPrus, MEXaHWYeCKas SHEprusi, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE
YCKOpPEHHE, CWJIa TSHKECTH, CUJla YOPYroCTH, CUJia TPEHUS, MOIIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu MOpYKUHBI, KOJUYECTBO TEIIOTHI,
abcoJoTHas TeMmreparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEpPrusl WACATLHOTO OJHOATOMHOrO Tra3a, paboTa HACaJbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KII/ waeanmpHOrO TEIIIOBOrO
JBUrATEIIsA; AIEKTPUUECKOE T0JIE, HANIPSIKEHHOCTD JJIEKTPUYECKOTO TOJIS,
HaNpspKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apshKEHHOro 1apa B
BAKYyME W B JUAJEKTPUKE, MOTEHIMAN dJIEKTPOCTATHYECKOTO OIS,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOABIKYIas CUJa, CWia  TOKa,
HaMpssKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHUE yYacTKa LENH C IOCJIEI0BATEIIbHBIM U
NapasuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOopa;

¢ 00BSICHATh OCOOCHHOCTH MPOTEKaHUS (PU3HUECKUX SIBICHUN: MEXaHUYECKOE
JBH>KEHUE, TEIUIOBOE JIBUKEHUE YACTHI] BEIIECTBA, TEIIOBOE pAaBHOBECHE,
OpoyHOBCKOe  ABIWKeHHE, AudPy3us, wHcCnapeHue, KUICHHE U
KOHJICHCAlMsl, [UIABJICHUE W  KPUCTAJUIM3AalMs, HANpaBIECHHOCTb
TeIIoNepeaayu, 3JIEKTpU3alus TeJl, SKBUIMOTCHIIMATbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

e IPOBOAUTH HMCCIIEJIOBAHUE 3aBUCHUMOCTHU OJHOU (DPU3MYECKON BEIMYUHBI OT
IpYyrol C  HWCIOJb30BAaHWEM  IMPSMBIX  HM3MEPEHHI, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MMOJYyYEHHON
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHAC TpadUKOB C y4ETOM



aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, AeNIaTh BBIBOBI 110 pe3ybTaTaM
UCCIIEIOBAHMUS;

¢ IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs] (U3MUYECKUX BEIUYMH, IPU OSTOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

* IPOBOJUTH OMBITHI MO MPOBEPKE MPEATOKEHHON THIIOTE3bI: TIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTM3UPOBATh
NOJy4eHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyCce MpPeIOKEHHOM
TUIIOTE3bI;

o cOOTIOIaTh MpaBUiIa 6E€30MACHOTO TPyJa MPH MPOBEJACHUN HCCIeIOBAaHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpPakKTUKyMa H  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHON JEATETbHOCTH C HCIOJIb30BAaHUEM
MU3MEPUTENBHBIX YCTPOICTB U J1aOOpaTopHOTo 000pyI0BaHHUS;

epelIaTh pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3a/JaHHOU
¢u3nyecKkoil MOJENbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MUECKOW MOJENH, OTBEYAIOIeH TpeOoBaHUSAM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux TEeopHi MPH MCIOJIB30BAHUM MaTEeMaTHYECKUX METOJ0B
peleHus 3a7a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOLIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYEHHBIX PE3yJIbTaTOB;

e pellIaTh Ka4eCTBEHHBIE 33/1a4M, TPeOYyIOIe IPUMEHEHUS 3HAHUH U3 Pa3HbBIX
pa3nenoB Kypca (U3MKH, a TakKe HMHTErpalud 3HAHUA W3 JPYTUX
NPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCyKIeHUI C OMOPOl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

* ICTIONIb30BaTh TEOPETHYECKHWE 3HAaHUS Ui OOBACHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENILHBIX NPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATh M OLIEHWBATH IOCIEACTBUS OBITOBOW M MPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOILIECCAMU, C
MO3UIINI KOJOTUYECKON 0€301acCHOCTH, MPEACTABICHUHN O PAllMOHATILHOM
OpPUPOAOIOIB30BAaHUM, @ TAKKE Pa3yMHOM HCHOJIb30BAHUU JOCTHKEHHUN
HAyKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeOBEYECKOTO
00I11eCTBA;



o IPUMEHSTH Pa3jINyYHbIEe CHOCOOBI paboOThl ¢ HHpOpManuend (HU3NIECKOro
CONIEp)KaHUs C HCIOJb30BAaHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM [JIs TIOMCKa, MEepepadOTKW U TpEeAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHOM MHPOpPMAaLIUHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETALIH
uHpOpMaIMKU, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  TOJy4aeMyro  HMHQOpPMAIMIO U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

o [IPOSIBIISATH OpraHU3alMOHHBIE u NO3HaBaTeJIbHbIC YMEHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpOIEcce
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

epaboTaTh B TpyNIe C KCIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalUsSX, aJ€KBATHO OIICHUBATh BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYMIIBI B PELICHHE pacCMaTPUBAEMOi TPOOIEMBI;

* IPOSIBJISITH MOTUBALIMIO K Oynaymiel npodeccruoHanbHON AESITEIbHOCTU MO
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonuy oOyuenuss B 11 knacce mpenMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHHM:

e IOHUMATh POJIb (PU3UKH B SKOHOMUYECKOM, TEXHOIOTMYECKOH, COLIMAIbHOM
U 3TUYECKOHN cdepax NeATeIbHOCTU YEJIOBEKAa, pojib U MECTO (PU3UKU B
COBPEMEHHOM HAy4YHOU KapTUHE MUPA, POJIb ACTPOHOMHHU B IMPAKTUYECKOU
JeSITEIbHOCTH YeJIOBEKa U JalbHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBbHOU W
IPOrHOCTUYECKONW (PyHKUMH (PU3NUECKOW TEOpUU — 3JIEKTPOAMHAMUKH,
CHEIMAIbHOM TEOpUM OTHOCHUTENIBHOCTH, KBAaHTOBOM (DM3HMKH, PpOJIb
¢uznyeckoit Teopun B (HOPMUPOBAHMU TMPEACTABICHUNH O (PUINUECKOU
KapTHHE MHpa, MECTO (PHU3UYECKOW KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABICHUI O IPUPOJIE;

e pa3IM4aTh YCIOBUSA NPUMEHUMOCTH MOJeNed (PU3NUYECKUX TEJ U MPOLECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IMOJIA,
rapMOHMYECKHE KOJIeOaHMsl, MAaTeMAaTUYECKUN MAasSTHUK, WJCAIbHBIHI
OPYKUHHBIH ~ MasTHUK,  TapMOHUYECKHUE  BOJIHBI, UJ1€AJIbHBIN
K0J1e0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeNIEl aTOMa, aTOMHOTO s1pa U
KBAaHTOBOI MOJIEJIN CBETA;

epaznuyaTh ycJIOBUS (TpaHUIlBl, O00OJACTH) HPUMEHUMOCTH (PUINIECKUX
3aKOHOB, NTOHMMATh BCEOOIIMN XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB W
OTrpaHMYEHHOCTb UCIOJIb30BAaHUS YACTHBIX 3aKOHOB,;



e AHATIM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIONB3ysd OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKU H
CHEUMAJIbHOM  TEOpUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOMW, 1paBwio Jlenna, cBa3p  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHMsI  CWJIbl  TOKAa,  IIOCTYJIaTbl  CHELUUAIBHOW  TEOpPUH
OTHOCHUTEIBLHOCTH DUHINTEIHA);

e AHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBJICHUS, HUCIONb3Ys
MOJIOKEHUST ~ KBaHTOBOW  (u3uku  (ypaBHeHHMe  ODWHINTEWHA 1A
dotordpdekxra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIHUI
COOTHOIIEHUST HeomnpenenéHHoctel ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiIOBOTO M MAacCOBOTO YMCEN U DHEPTUM B SAJIEPHBIX PEAKUUAX, 3aKOH
PaIMOAKTUBHOIO pacnaia);

* ONTMCHIBATh (PU3UYECKHE TIPOIECCHl W SBIICHUS, WCIOJb3YS BEIMYHUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, IIOTEHIMANT 3JIEKTPOCTATUYECKOTO
IOJIs,, PA3HOCTh ITOTEHLUHAJIOB, JJIEKTPOABWXKYINAs CHJIA, HWHIYKLUSA
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKLIHWH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEJISTUBUCTCKUNA WMIYJbC, TIOJHAs DSHEPrus,
SHEprusi TMOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HMIIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsll s1Ipa, SHEPTHUSI CBA3U SA1pa;

e O0BSCHSATH 0COOEHHOCTH MIPOTEKAHMS buznuecKkux SABJICHUU:
AIIEKTPOMATrHUTHAS UHYKLUS, CAMOUHYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Ju(dpakuus, [AWUCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’kEeHHeE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmansl
aqep, raMMa-usiydeHue sjaep, (puanyeckue NPUHIUIBL CIEKTPATbLHOTO
aHaiM3a 1 paboThl Ja3epa;

e ONIPEACIIATh HAINPABIECHUE HWHAYKUUMWM MArHUTHOTO II0JS NPOBOJHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHia;

e CTPOUTH U300pakKEHUE, CO3aBAEMOE TJIIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKU;

e IPUMEHATh OCHOBOINOJIATAIIINE ACTPOHOMHYECKUE MOHSATUS, TEOPUU U
3aKOHBl I aHaIM3a ©  OOBSICHEHHWS (PU3WYECKHX TMPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeenenHoi;

e IPOBOAUTH  MCCJIEIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢u3znyeckux BEIMYMH B BHAE TpaQUKOB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHHMH, JieJaTh  BBIBOJABI IO  pe3yjibTaTraMm
UCCIIEIOBAHMUS;

¢ IPOBOJUTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIUYUH, MPU HTOM
BBIOMPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0COIIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

* IPOBOJUTH OMBITHI MO MPOBEPKE MPEATOKEHHON THIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHbIE pe3yJibTaThl M JI€JaTh BBIBOJ O CTaTyce MPeJI0KEHHON
TUIOTE3bI;

e OITUCHIBATH METO/IbI MOTYYECHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;

e COOMTIOAATH TpaBMIIa OE30MACHOTO TPy/Aa MPU MPOBEACHUH HCCIEIOBAHUIN B
paMKax  y4yeOHOro  O3KCHEpUMEHTa, MpakTUKymMa W y4deOHo-
UCCJIEIOBATENILCKOW W TMPOEKTHOM JIEATEIbHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

epemIaTh pACUYETHBIE 33aJa4M C SBHO 33JaHHOM W HESBHO 3aJaHHOM
¢u3znyeckoil MOJENpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOUpATH
dbusznyeckue MoJeaM, OTBeyarolue TpeOOBaHUSM 3a/ayd, MPUMEHSThH
bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHid
OpU  HCIOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pEIICHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEUICHUS C YUETOM IMOIYYEHHBIX
pe3ynbTaToB;

e pelIaTh KAUECTBEHHBIE 3a/1a4u, TPeOyIOlMe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3fenoB Kypca (QHU3MKM, a TaKKe HWHTErpaldd 3HAaHUW U3 JPYrux
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONOPOM Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3UYECKUE SBIICHUS;

* CTIOJIB30BaTh ~TEOPETHYECKHE 3HAHUS [UIsI OOBSCHEHUS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-DUZUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOLUIEr0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLEHUBATH MOCJEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NEATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU NpOLEecCcaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABIEHUN O PAlIMOHATLHOM
IPUPOAOIOIb30BAHUN, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUN



HAyKH M TEXHOJOTMM Ui JalbHEUIIEro pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

 IPUMEHATH Pa3jIMyYHble CHOCOOBI paboThl ¢ HHMOpPManMend (U3NIECKOTO
COJECpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKW M TpPEeabsSBICHHUS yuyeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMaLMK, TOJYYEeHHON U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  IOJydyaeMylo  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

e IPOSIBJIATD OpraHU3aI[OHHBIC u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSAITEJILHOTO ~ NPUOOpEeTeHUs HOBBIX 3HAHUM B Mpolecce
BBITOJIHEHUSI IPOEKTHBIX M YUeOHO-HCCIEeI0BATEIbCKIX PadoT;

epaboTaTh B TpYIIE C HCIOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACpEeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalUsSX, aJ€KBATHO OIICHUBATh BKJAJl KaXJOrO U3
YYaCTHHUKOB TPYIIEI B PEIICHHE paccMaTpuBaeMoOn poOIeMbl;

¢ IPOSIBIIAITH MOTHMBALIMIO K Oyaymiedl mpodeccHoHanbHOM NesSTeNbHOCTH 110
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThbI
pecypcsbl
Pasnen 1. HAYYHBIM METO/ ITO3HAHUSI ITPUPO/IbI
but6mmoreka [IOK
1.1 H i
AYSHBLI METOA HOSHATILL HpHPOIK! 6 0 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
bubnunorexa [IOK
2.1 Kunemaruica 10 ! 0 https://m.edsoo.ru/f16b68d7
bubnunorexa [IOK
2.2 Jluamuica 10 ! 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [{OK
2:3 Cratuia TBEpAOrO TENA > ! 0 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.4 3aKOHBI COXPAaHEHHS B MEXAHUKE 10 1 0 hitps://m.cdsoo.rw/f16b68d7
Hroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. but6moreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUHU 15 1 0 hitps://m.cdsoo.rw/f16b68d7
but6mmoreka [IOK
32 Tepmonunamuka. TernoBeie MaIMHbI 20 1 0 hitps://m.cdsoo.rw/fl 66687
3.3 ArperaTHble cOCTOsIHUS BenecTBa. Da3oBbie 14 1 0 but6mmoreka [IOK




MEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOINHAMMUKA
bubnunorexa [IOK
4.1 UIeKTpiieckoe noje 24 ! 0 https://m.edsoo.ru/f16b68d7
. . but6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 0 hitps://m.cdsoo.rw/f16b68d7
but6mmoreka [IOK
4.3 TOKH B pasTHHEIX cpeax 6 ! 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazaen 5. PUBSHYECKUN TIPAKTUKYM
N but6moreka [IOK
> Dusirieckiit MpaKTHKYM 16 0 10 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 16
bubnunorexa [IOK
Peseparioe Bpems 10 0 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 10 10




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (un¢posrbie)
Ne ni/m Konrtpoabnbsie IIpakTnueckmue
NMpoOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJINHAMUKA
but6mmoreka [IOK
L1 MarsutrHoe nose 14 0 ! https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
1.2 DNeKTpOMarHuTHasE UHAYKIHS 13 1 1 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bubnunorexa [IOK
2.1 Mexannueckre KoneOaHus 10 0 2 hitps-//m.cdsoo.rw/39859%f1
bubnunorexa [IOK
2.2 DNIeKTpOMarHUTHBIE KOJIeOaHuUs 15 1 3 hitps://m.cdsoo.ru/39859¢f1
23 MexaHnuyeckue U 3JIeKTPOMArHUTHbIE 10 | 5 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubnunorexa [IOK
24 Onmika 25 ! 3 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubnunorexa [IOK
31 Ocrosbt CTO > ! 0 https://m.eds00.ru/39859¢f1
Hroro no pazneny 5




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [{OK
4.1 KopmyckynsipHO-BOJHOBOM Ayalin3m 15 1 hitps://m.cdsoo.ru/39859f]
but6mmoreka [IOK
4.2 Pusmica aroma > 0 https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO SIIpa U SJIEMEHTapHBIX 5 1 bubnuorexa [{OK
' YaCTHULL https://m.edso00.ru/39859¢f1
Hroro no pazpeny 25
Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
bubnunorexa [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 12 1 hitps://m.cdsoo.ru/39859¢f1
Hroro no pasgeny 12
Pazznen 6. PUBSHUYECKHUM TPAKTUKYM
. bubmuorexa [{OK
6.1 PHIHHCCKHH NPaKTHKYM 16 10 https://m.eds00.ru/39859¢f1
Uroro no pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO COJICPKAHUS U OIbITa 15 0 bubnunorexa [IOK
) JeATEeTLHOCTH, PUOOPETEHHOTO MPHU https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Wroro no paspeny 15
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 25







IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3YYeHHS o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 ®dusnka — pyHIaMeHTaIbHAast HAyKa O | 0 0 bubmmoreka [JOK
npupoze 01.09.2025  https://m.edsoo.ru/1beef346
5 Hay4nslii MeTO/ IO3HAHUS U METOBI | 0 0 bubnuoreka [JOK
UCCIIEIOBaHMS (PU3NICCKUX SBICHUN 01.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 no3HaHus npupoasl. Habmonenue u 1 0 0 bubmmorexa [OK
PHDOXEL A 03.09.2025 | https://m.edsoo.ru/34c49931
AKCTIEPUMEHT B (PU3HKE
4 Crioco0s1 nu3MepeHus: GU3NYECKuX | 0 0 bubnmoreka [JOK
BEJINYUH 03.09.2025 = https://m.edsoo.ru/ca2def03
AOCOIIOTHAS U OTHOCHTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUH (PU3NUECKUX 1 0 0 bubmmorexa LOK
P P 05.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopenupoBanue B pusuke. Ponb u
6 MecTo (pu3uKU B (HOPMUPOBAHUH | 0 0 bubnnorexka HOK
COBPEMEHHOM Hay4YHOU KapTHHBI MUPA, 08.09.2025  https://m.edsoo.ru/eabbded]
B IIPAKTUYECKOU EATEILHOCTH JIFOACH
Mexanuueckoe asmxenue. Cucrema
7 otcuetra. OTHOCUTEIIBHOCTD | 0 0 bubmuorexa [JOK
MeXaHU4YecKoro asrmxkeHus. [Ipsmas u 08.09.2025  https://m.edsoo.ru/e9a52{02
oOparHast 3a/1a4ll MEXaHUKU
8 Panunyc-BekTop MarepuaibHOM TOUKH, 1 0 0 bubnnorexa [JOK




€ro MPOEKIIUU Ha OCH KOOPIUHAT. 10.09.2025  https://m.edsoo.ru/30a108a5
Tpaexropust. [lepememienne. CKOpoCTb.

MX npoeKiuu Ha OCH KOOpAMHAT

PaBHOMEpHOE NpsAMOJIUHEITHOE

9 newkenue. [ padudeckoe onrucanue bubnnorexka HOK
PaBHOMEPHOT'O NPSIMOJIMHEWHOTO 10.09.2025  https://m.edsoo.ru/89ba7190
JBUKCHUS

10 CrnoxxeHue nepeMeneHnid U CKOpOCTEM. bubnmoreka [JOK
Pewenne 3anau 12.09.2025 = https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BUKEHME.

1 MrHoBeHHast CKOPOCTb. Y CKOPEHHE. bubmmoreka [JOK
[IpsiMonnHetHOE NBMXKEHHE C 15.09.2025 @ https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padmyeckoe onvcanue

12 MPSAMOJIMHENHOTO IBUKEHUS C bubmmorexa IOK

15.09.2025  https://m.edsoo.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHHUEM
CBoOoaHoe majienre. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuotexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT 17.09.2025  https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JIBrokeHue Tesa, OpOIIeHHOTO MO/ bubnuorexa [JOK
YIJIOM K TOPU30HTY 17.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [IBuxeHue
10 OKPYXKHOCTH. YTJIOBas M JINHEWHAs

15 CKOpOI()ZZf. [Tepuon n yacrora. bubmorexa [TOK

19.09.2025  https://m.edsoo.ru/33196tbe
[lenTpocTpeMUTETBLHOE U TTOJTHOE
yCKOpEeHHue
16 KontponbHas padoTa mo teme bubmmorexa [TOK

https://m.edsoo.ru/1242{32¢




"KunemaTtuka" 22.09.2025
IIepBb1it 3ak0H HbroTOHA.

17 NHeprimanbHbIe CHCTEMBI OTCUETA. Bbu6nmuoreka [IOK
[Tpuniun oTHOCUTENBbHOCTH [ "anmumes. 22.09.2025 = https://m.edsoo.ru/5a%e4a64
HeunepuuanbHble cUCTEMBI OTCUETA

13 Cuna. PaBHOEHCTBYIOIIAs CUJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca 24.09.2025 | https://m.edsoo.ru/141d3837

19 B3aumoneiicteue ten. Tpernii 3aKk0H bubnnorexka HOK
Hprorona 24.09.2025 | https://m.edsoo.ru/57dbas05
[Ipunnun cynepnosunuu cui. Pemenne

20 3aII)[anLa Hp}II/IHMSHeHI/I: 3aKOHOB buGnnorexa LIOK

26.09.2025 | https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 buGnnorexa LIOK
N 29.09.2025 | https://m.edsoo.ru/9aba2b0a
MHEPTHON Macchbl

2 Cuna TSKeCTH U yCKOpEHHUe bubnnoreka HOK
CBOOOHOTO Ta/ICHUS 29.09.2025  https://m.edso00.ru/22757f26
JIBu>keHne HeOECHBIX Te U UX

7 HMCKYCCTBEHHBIX CIIYTHUKOB. [lepBas bubnnorexka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 01.10.2025  https://m.edsoo.ru/1 1abfa0a
Kennepa

bu6mmoreka [IOK

24 Cuna ynpyrocts. ako I'yka. Bec rena 01.10.2025  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUabI cui bubnnorexka HOK

25 TpeHus. JIBUKEHHUE B )KUJKOCTH U ra3e https://m.edsoo.ru/1fa86499

i 03.10.2025
C YYETOM CHIIBI COITPOTUBJIEHUS CPEITBI https://m.eds00.1ru/2cb29676

2 Hasnenue. I'mapocrarnueckoe bubnuoreka [JOK

nasnenue. Cuna Apxumena 06.10.2025 | https://m.edsoo.ru/a28aa7ad




AOGCOJIFOTHO TBEPJIOE TEIIO. bubnnorexka HOK
27 ITocTynarenbHOE U BpallaTebHOE bubnuoreka [JOK
06.10.2025
IBUXEHHUE TBEPLOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCHTEIIBHO OCH bubmuorexa [JOK
BpauieHus. [1nedo cunbl 08.10.2025 = https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubmmoreka [IOK
VYcnoBus paBHOBECHS TBEPIOTO TeEJIA. 08.10.2025  https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBecHs
bu6mmoreka [IOK
30 Pemmterme saja 10.10.2025  https://m.edsoo.ru/dc1caac0
31 KontponbHas padoTa mo teme bubnnorexka HOK
"Tunamuka. CtaTuka TBEpIOro tena" 13.10.2025  https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
1 CUCTEMBI MaTEpUAIIbHBIX TOUYeK. L{eHTp bubnmoreka [JOK
MaccC CUCTEMBI MaTepUaIbHBIX TOYEK. 13.10.2025  https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHHUU LIEHTPA Macc
NMmynibe CHITBI 1 UI3MEHEHHE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUSI UMITYJIbCa. bubmorexa [IOK
15.10.2025  https://m.edsoo.ru/13f0a221
PeakTuBHOE IBUXKCHUE
MoMeHT uMItysibca MaTepUaIbHON
34 touku. [IpeacraBnenue o coxpaHeHUn bubmmoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAIIbHBIX 15.10.2025  https://m.edsoo.ru/d6532eb9
MOJISAX
35 Pemenue 3anau bubmmorexa LOK
17.10.2025  https://m.edsoo.ru/f7706d63
16 Pabora critbl Ha MaJloM B Ha KOHCYHOM bubnuorexa [JOK
nepemeneHnu. ['padpuueckoe 20.10.2025 = https://m.eds00.ru/913974c7




MIPEACTABICHUE pa0OTHI CHITHI.
MOoOIIHOCTD CHIBI

Kunernueckas sneprus. Teopema 06

Bbu6nmuoreka [IOK

37 3MEHE €TUUECKOH DHE
HSMCHCHIH KIiI,H THHCCKON SHEpTiH 20.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
[NoTeHuuanbHBIE U HEMOTEHIIHATLHBIE
38 cunbl. [ToTeHinanpHas SHEPrust buGnnorexa LIOK
' Pt 22.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKopocThb
TpeTbst KocMUUecKast CKOpocThb. CBS3b
paboThl HEMOTECHIIUATBHBIX CHJI C
39 U3MEHEHUEM MEXAHUYECKOU DHEPTUU buGnnorexa LIOK
p 22.10.2025  https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTUU
Yapyrue u He He CTOJIKHOBCHUS.
40 y E}ZECHI/IC Beyan };ITJII/I IUTSL UAeaIbHON bubmmorexa OK
p pHY 24.10.2025 | https://m.edsoo.ru/f30f43b6
KUIKOCTH
A1 KontponbHas padoTa o Teme "3akoHbI bubnnoreka HOK
COXpaHEHHUs B MeXaHUKe" 05.11.2025  https://m.edsoo.ru/474e7c4a
PasBuTHe npencrasiieHui 0 IIpUPOJIE
pedl PHpOA bubmuorexa [JOK
42 TernoTel. OcHOBHEIE TTOJIOKeHNST MKT.
05.11.2025  https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBrmkeHne
Ctpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tell. XapaKTep ABUKECHUS U bubmmorexa LOK
. 07.11.2025  https://m.edsoo.ru/c44d02¢2
B3aMMOJIEHCTBUS YaCTHUI] BEIIECTBA
Macca u pa3mepbl MOJIEKYJT (AaTOMOB).
44 Komuuectso BemtecTBa. IlocTosinnas bubmmorexa OK
' 10.11.2025 @ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TemioBoe paBHOBECHE. bubmunotexa [JOK




Ilxana Ienbcus 10.11.2025  https://m.edsoo.ru/0070d493
Bbu6nmuoreka [IOK
46 P
ClHiCHHE sanat 12.11.2025  https://m.edsoo.ru/153 1aba5
. bu6mmoreka [IOK
4 41 T
7 AICAJIDHDI Ta3. £ a30BPIC 3AKOHMT 12.11.2025 | https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menpeneesa-Knaneiipona. bubmuorexa [JOK
Pemenne 3amau 14.11.2025 | https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemnepaTtypa. 3akoH bubmmoreka [JOK
JaneTona 17.11.2025  https://m.edsoo.ru/14e02d1f
50 N3omnponeccel B UeaIbHOM Irase ¢ bubnuoreka [JOK
IIOCTOSSHHBIM KOJIMYECTBOM BEIISCTBA 17.11.2025  https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 I/IEOEI) OIIECCOB: EI3§T6 Ma, 130X0pa bubmorexa [TOK
pott ’ pMa, P, 19.11.2025  https://m.edsoo.ru/1344327b
n3zobapa
Bbu6nmuoreka [IOK
52 0)
crosHoe ypasHerne MKT 19.11.2025  https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHE a1t 21.11.2025 | https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpPEeIHEU KUHETUYECKON SHEpruen 24.11.2025 https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEIJIOBOTO
IBIKCHHUS €€ YacTHI]
55 O06001IeHEe U cUCTeEMaTH3alus 3HAHUH bu6mmoreka [IOK
o teme "OcHoBel MKT" 26.11.2025 | https://m.edsoo.ru/09d12fd8
56 KonrponsHas padora no teme "OCHOBBI bubmmoreka [JOK
MKT" 26.11.2025 | https://m.edsoo.ru/13adad59
57 TepMoguHamuyeckas cucrema. bubnmnoreka [JOK




3amanue BHEIIHUX ycaoBuid ast T/ 28.11.2025  https://m.edsoo.ru/5f8d38a3
CUCTEeMbI. BHelIHNe U BHYTpEHHHE
napamerpsl. [lapamerpst T/I cuctemsl
KaK CpeJIHHE 3HAUCHUS BEIMYHH,
ONHCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camonpowu3BoiibHas penakcarus T/ bubmorera [TOK
P P a 01.12.2025  https://m.edsoo.ru/8ec5120
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens uneanbHOro raza B
59 TEpPMOJIMHAMUKE. Y CIIOBUSA bubmorexa HOK
prioa . 01.12.2025 = https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJeNn
60 VYpaBuenne MenaeneeBa-Knanelipona bubnmoreka [JOK
Y BBIP@YKECHHE JJIsI BHYTPEHHEH SHEPTrUun 03.12.2025  https://m.edsoo.ru/bal178d0
BeIpaxxeHue 111 BHyTpEHHEH SHEPTUH
61 0JTHOAQTOMHOTO HJICAJIbHOTO Ta3a. bubmunorexa [JOK
KBazucrarnueckue u HecTaTUUECKUe 03.12.2025  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
OnemeHTapHas paboTa B
6 TepMoauHaMuKe. Beruncienne paboTsl Bbu6nmuoreka [IOK
o rpaduKy mporecca Ha pV- 05.12.2025  https://m.edsoo.ru/741d5738
TarpaMMe
Teruonepenada Kak crmocod M3MEHEHUS
63 BHyTpeHHeH sHeprun T]] cuctemsr 6e3 bubmorera [TOK
P P 08.12.2025 = https://m.edsoo.ru/3d734561
COBEpIICHHS PabOThI
64 KonBek1us, TEmionpoBOIHOCTb, bubnnoreka HOK
HU3IIyYECHHUE 08.12.2025  https://m.edsoo.ru/157b54cd
65 KomnuecTtBo Tenmnotsl. TemoéMKOCTh bubmmorexa [TOK

https://m.edsoo.ru/7ba67355




Tena. Y ienbHas U MOJIsipHas 10.12.2025
TEMJIOEMKOCTH BEIIECTBA. Y JIeJIbHAS
TEIUIOTA CTOPaHUS TOTLTUBA
66 Pacuér konuuecTBa TEIIOTHI IpH bubnmoreka [JOK
Terionepenaye 10.12.2025 | https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mpoIriecce. bubmmoreka [JOK
[IepBblii 3aKOH TEPMOAUHAMUKHU 12.12.2025  https://m.edsoo.ru/d8098824
KonmuecTBo TemioTe u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEHN dHEprun bubmmorexa LOK
15.12.2025  https://m.edsoo.ru/b047alcd
T cuctemsbl
BTopoii 3ak0H TepMOJIMHAMUKY 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnnorexka HOK
nporueccoB. HeobpaTtumocTtsb 15.12.2025  https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB
70 [TpuHIUTIBI ACHCTBUS TEMIOBBIX Bbu6nmuoreka [IOK
MarmmH. KITJJ 17.12.2025 | https://m.edsoo.ru/2¢945513
71 MakcumanbHoe 3naueHue KITJ. Ilukin Bbu6nmuoreka [IOK
Kapno 17.12.2025  https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Penterme safat 19.12.2025  https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
7 HUCIIOJIb30BAHMUS TEIJIOBBIX JBUTATEIICH. bubnunorexa [JOK
TemnnoBoe 3arpsi3HEHUE OKPYXKAIOLIEH 22.12.2025 = https://m.edsoo.ru/9867aaa7
CpeIb
Bbu6nmuoreka [IOK
7 Pemrerne safa 22.12.2025 | https://m.edsoo.ru/c8c70432
75 O06o001IeHre U cucTeMaTr3aIis 3HaHHH bubmuotexa [JOK
o teme "Tepmonunamuka. TernoBbie 24.12.2025 | https://m.eds00.ru/28d62b3f




MalIuHE"

KonrponsHast pabora o Teme

76 "TepMmonnHamMuka. TermioBrIe buGnnorexa LIOK
P I[,, ' 24.12.2025  https://m.edsoo.ru/1b6e26¢5
MAaIlIHbI
[TapooOpazoBanue 1 KOHIEHCAITHS.
77 WUcmapenue u xunenue. Y genbHas Bubmrorexa ITOK
P A 26.12.2025 @ https://m.edsoo.ru/618¢6777
TEII0Ta MapooOpa30BaAHUS
HacpliiieHHbIe ¥ HEHACHIIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTHA
Y JIaBJICHUS] HACBIIICHHOTO TIapa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT Bubmorexa ITOK
.. PatybEL, 29.12.2025 @ https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTD TEMITEPATYPHl KUIICHHS
OT JaBJIEHUS B )KUIKOCTHU
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh 29.12.2025 @ https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 P
ClHiCHHE sanat 12.01.2026 | https://m.edsoo.ru/18e¢95ff3
Tsépnoe Teno. Kpucramnuueckue u
81 amop(dHbIe Tea. AHU30TPOIIHS bubmmorexa [TOK
P ' P 12.01.2026 | https://m.edsoo.ru/20a88a03
CBOMCTB KpHUCTAJIIOB
[TnaBrieHre U KpUCTATUTH3AIIHS.
82 V aennHas TEIUIOTA IIaBJIEHUS Bubmrorexa ITOK
8 ' 14.01.2026 | https://m.edsoo.ru/6ee91e9f
CyOmumarus
edopmanuu TBEPIOTO TEA.
83 lI)[ag)mE)KeHjle u cxcifrlne Casur. Moxayinb bubmorexa LOK
L AT I[yv 14.01.2026  https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmannii
84 TermnoBoe pacuimpeHue XUAKOCTEN U bu6mmoreka [IOK




TBEPBIX TEI. AHTAPMOHH3M TEILIOBBIX 16.01.2026  https://m.edsoo.ru/7ba5edf2
KoseOaHui YacTuIl BEIIeCcTBa

25 [IpeobpaszoBanue sHEPTUN B Pa30BBIX bubmmoreka [JOK
nepexonax 19.01.2026 | https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHHE TeII0BOrO bananca 19.01.2026 = https://m.edsoo.ru/ab15211b

bu6mmoreka [IOK

87 Pemrerne safa 21.01.2026  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

28 Kanunnsipueie sisnenus. Jlapnenue noa bubmuorexa [JOK
HCKPUBJICHHON ITOBEPXHOCTHIO 21.01.2026  https://m.edsoo.ru/b42f1{97
xunakoctu. Popmyna Jlammaca
O06001IeHre U cHCTeMaTU3alus 3HAaHUN

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa [IOK

P " 23.01.2026 = https://m.edsoo.ru/0b52575¢
BemiecTBa. Ma3zoBbIe NEPEXObI
KonrponsHast pabora o Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa HOK
P | o ' 26.01.2026  https://m.edsoo.ru/7dc2a739
@da30BbIE IIEPEXOABI
DnexTpu3anus Tea U e€ IposSBICHUS.

91 Dnektpuyeckuii 3apsia. /[Ba Buaa bubnnorexka HOK
AJIEKTPUYECKUX 3apsaoB. [IpoBonHuKH, 26.01.2026 = https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYIPOBOIHUKH
DJIeMEHTapHbIN ANEKTPUUECKUN 3apsi/l.

92 3aKOH COXpaHEHUs FNEKTPUIECKOTO bubmmorexa [OK

P P 28.01.2026 | https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumopeiictBue 3apsanoB. Toueunsie Bbu6nmuoreka [IOK
3apsanbl. 3akoH Kynona 28.01.2026 = https://m.edsoo.ru/445b7746

94 Pemenue 3agau bubmuorexa [{OK




30.01.2026 @ https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe nose. Ero neiicteue Ha bubnmoreka [JOK
AIEKTPUYECKUE 3aPsi]IbI 02.02.2026 = https://m.edsoo.ru/05c6bfal
Hanpssx€HHOCTB 3JIEKTPUYECKOT0 MOJIS.

96 [Tpo6usrii 3apsa. Jluauu bubmumoreka [IOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO TMOJIS. 02.02.2026 = https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUIECKOE TT0JIE
[ToreHmanpsHOCTH

97 3IEKTPOCTATUYECKOTO 1oJsi. PazHOCTh bubmmorexa [OK

P ’ 04.02.2026  https://m.edsoo.ru/80021447
MOTEHIIMATIOB U HANPSKEHUE
[ToTenunanpHas sHeprus 3apsia B
98 aneKTpocTaruueckoM mnose. [lorenuuan bubmmorexa [OK
P ] i 04.02.2026  https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO MO
CBs13b HaANPSHKEHHOCTH TOJIS U

99 a3HOCTHU MMOTEHIUAJIOB JUIs buommorexa LHOK
P B 8 06.02.2026 | https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [TpuHuMn cynepnosunuu bubmmoreka [IOK
AJIEKTPUYECKUX MOJIEH 09.02.2026 = https://m.edsoo.ru/Ocfe4abe

bu6mmoreka [IOK

101 P

0 cHice sakat 09.02.2026  https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tone bubnnorexka HOK
PaBHOMEPHO 3apsKEHHOU cepsl 11.02.2026 = https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO

103 00bEMy mmiapa. [lone paBHOMEpHO bubmmorexa LHOK

Y E) ' P . P 11.02.2026 = https://m.edsoo.ru/f7a665¢ee
3apsKEHHONW OECKOHEUHOMU MII0CKOCTH

104 IIpOBOHUKY B DJIEKTPOCTATUYECKOM bubnuoreka [JOK
roJje. Y CjaoBUE PAaBHOBECHS 3apsAI0B 13.02.2026 = https://m.edsoo.ru/32405eab




JIMBIEKTPUKY U TOTYITPOBOAHUKY B

bu6mmoreka [IOK

105 3JIEKTPOCTATUYECKOM I10JIE 16.02.2026  https://m.edsoo.ru/060ebab5
106 | xommescarope. Saeetpommcoors Brmiorexs LIOK
16.02.2026  https://m.edsoo.ru/845b4{73
IJIOCKOTO KOHAEHCAaTopa
107 [TapannenpHO€E coeMHEHNE bubmmoreka [JOK
KOHJIEHCATOPOB 18.02.2026  https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COEAUHEHUE bubmunotexa [JOK
KOHJIEHCATOPOB 18.02.2026  https://m.eds00.ru/1€992920
109 DHeprus 3apsHpKeHHOTO KOHASHCAaTopa bubmorexa [TOK
20.02.2026 | https://m.edsoo.ru/73a34f18
Bbu6nmuoreka [IOK
110 Pewenne 3anau https://m.edsoo.ru/5fb2acb5
’ 25.02.2026 httzs://m.edsoo.ru/27434040
111 JIBrKeHUE 3apssKEHHON 4acTULIbI B bubnuoreka [JOK
OJTHOPOJHOM 3JIEKTPUUECKOM I10JIE 25.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemrenue 3agau 27.02.2026
113 O06o001IeHre U cucTeMaTr3aIus 3HaHHH bubmuorexa [JOK
1o Teme "DieKkTpuyeckoe nosie" 02.03.2026  https://m.eds00.ru/5752603f
114 KonrponsHast pabora o Teme bubnuoreka [JOK
"DnexkTpuueckoe mnose" 02.03.2026 = https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosAHHBIN TOK. Y CIOBHS
115 CYIIIECTBOBAHUS MOCTOSIHHOTO bubmorexa HOK
04.03.2026 | https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKa
Ho - Meroummear roka. Hanpsxerie it C 04.03.2026 Etptfsj?/y/lg:;;gg/}éss9a1 15
117 3axon OMa 11 ydacTKa LEMnu. bubmmoreka [JOK




DJIeKTPUYECKOE COMPOTUBIICHUE 06.03.2026  https://m.edsoo.ru/f14{251e
3aBUCUMOCTD COIIPOTHUBIICHUS
118 OJIHOPOJIHOTO MPOBOJIHUKA OT €0 Bbu6nmuoreka [IOK
JUTUHBI ¥ TUIOIIAAN OTEPEYHOTO 09.03.2026  https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemenue 3anau 11.03.2026 | https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIEIbHOE, bu6mmoreka [IOK
CMELIaHHOE COEUHEHNE IIPOBOIHUKOB 11.03.2026  https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bubnmoreka [JOK
ueneit. [Ipasuna Kupxroda 13.03.2026  https://m.edsoo.ru/1794cf37
bubmuorexa [JOK
122 Pemmterme saja 16.03.2026 https://m.edSO(])_.Iru/388 1b469
123 Pabota snmekTpuueckoro Toka. 3akoH bubnnorexka HOK
Jxoyna —Jlenua 16.03.2026  https://m.edsoo.ru/a3605¢c5¢c
bubmuorexa [JOK
124 Pemrerne safa 18.03.2026 https://m.edsocl)_.lru/676 1bfOf
MOIHOCTB 2JIEKTPUYECKOTO TOKA.
125 TemioBast MOIIIHOCTh, BBIZCIIEMas Ha bubmorexa LIOK
pesucTOpE 18.03.2026  https://m.eds00.ru/99750a6f
bubnunotexa [JOK
126 Pemmterme saja 20.03.2026 https://m.edsocl)l.ru/eb72fc24
127 O/IC u BHyTpEeHHEE CONPOTHUBIICHHE bubnmoreka [JOK
HUCTOYHHUKA TOKA 30.03.2026 = https://m.edsoo.ru/72d453af
128 3axon OMa 15 TTOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKOH 1enHn 30.03.2026 = https://m.edsoo.ru/221f40fb
bubnuorexa [JOK
129 Pemmterme saja 01.04.2026 https://m.edsocl)l.ru/35 80b679




bu6mmoreka [IOK

130 MomHOCTE HCTOTHHKA TOKA 01.04.2026 | https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanue bubmorexa HOK
P 03.04.2026 | https://m.edsoo.ru/546f5632
132 KonzaeHncarop B Lienu NOCTOSIHHOTO bubnuoreka [JOK
TOKa 06.04.2026  https://m.eds00.ru/35368f3¢
bu6mmoreka [IOK
133 Pemterne sagas 06.04.2026 | https://m.edsoo.ru/4410cef0
134 Pemenne 3amau mo teme "IloCcTOSTHHBII Bbu6nmuoreka [IOK
AJIEKTPUYECKUM TOK" 08.04.2026  https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" 08.04.2026  https://m.eds00.ru/744261b8
136 Pemenne 3agau o teme "IlocTossHHBIN bubmunotexa [JOK
ANEKTPUYECKUNA TOK" 10.04.2026 = https://m.edsoo.ru/eb5d4687
O06001IeHrEe U cUCTeEMaTH3alus 3HAHUH
137 o Teme "I1oCTOSHHBIN ANEKTPUISCKUN bubmorexa HOK
oK P 13.04.2026  https://m.edsoo.ru/bfd7a050
TOK
138 KonrponsHast pabora o Teme bubmmoreka [IOK
"TIoCTOSIHHBIN 1EKTPUUECKUI TOK" 13.04.2026  https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
139 a3JIMYHBIX BEIICCTB. DIICKTPHUYCCKUN bubmorera [TOK
P R ) P 15.04.2026 = https://m.edsoo.ru/da794295
TOK B MeTajiax. CBepXMpoOBOAUMOCTb
DJIEKTPUYECKUI TOK B paCTBOpaX U
140 acIuraBax dJCKTPOJIUTOB. 3aKOHBI bubmorera [JOK
p P ’ 15.04.2026  https://m.edsoo.ru/4b423491
®dapazes 11 HIEKTPOIU3a
. bubmunorexa [JOK
14 DEKTPHYCCKHit TOK B rasax. [L1asua 17.04.2026 | https://m.eds00.ru/92d92f76
142 DNEKTPUUECKUN TOK B BAaKyyMe. bubmmoreka [JOK




BakyymHbIe ipuOOpBI 20.04.2026  https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKU TOK B bubmmoreka [JOK
MOJYTPOBOIHUKAX 20.04.2026 = https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 TonynposoaiHioBbie MpHOOpbI 22.04.2026  htps:/m.eds00.ru/83622200
OU3NYECKUN TPAKTUKYM 110 TEME
"M3MepeHue cuibl TOKa U HanpsHKEHUs
B LIETIH MOCTOSTHHOTO TOKA IIPH MOMOIIN
aHAJIOTOBBIX U IHU(PPOBBIX
145 U3MEPUTEIIBHBIX 12)2160p013" W bubmmorexa LOK
. 22.04.2026  https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C LU(POBOI
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUUHH MPH
MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB"
Pu3nYeCKUil IPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOTO IBUXKEHUS bubmmoreka [IOK
C LEJBIO ONPEICIICHUS] MTHOBEHHOMN 24.04.2026 | https://m.edsoo.ru/f6292f5f
ckopoctu"
@u3n4eCKUil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
147 I[I]:I/I}KeHI/II/I 1o HaKFJ)mHHgI?I HJ‘II:)CKOCTI/I" buGnnorexa LIOK
27.04.2026 = https://m.edso0o.ru/6960b6ef
nnu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIKeHNN"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
148 "N3mepeHue yCKOpeHus CBOOOIHOTO bubnmoreka [JOK
nanenus” win "M3yuenue NBUKEHUS 27.04.2026  https://m.edsoo.ru/d1ea2402

Tena, OpOIIEHHOTO TOPU30HTAIBHO"




149

DU3NYECKUHN TPAKTUKYM 10 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPYKHOCTH C IOCTOSIHHOM IO MOJTYJTIO
ckopoctbio" uinu "Mccnenosanue
3aBHCUMOCTH TepHoAa 00palieHus
KOHHUYECKOT0 MasTHHUKA OT €To
napameTpoB"

29.04.2026

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

150

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI
TIPH IBIKEHUH OpyCKa M0 HAKIOHHOM
mnockoctr" uiu "[IpoBepka runoTe3sbl
0 HE3aBHCHUMOCTH BPEMEHU JBUKCHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

29.04.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3HYeCKUil IPAKTUKYM 110 TEME
"UcciaeqoBanye 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAKOIIUX B IPYKUHE
Y PE3UHOBOM 00pasiie, OT X
nedopmaruu” win "M3ydenue
JIBUYKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IIEPEKUHYTON Yepe3 JIETKUI
omox"

04.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

OU3NYECKUH TPAKTUKYM 110 TEME
"Uzmepenue kodddumreHTa TpeHus mno
BEJIMYUHE yTII0BOTO KO3 PUIIUEHTA
3aBucuMoctu Frp(N)" mnmn
"HccnenoBanue IBIKEHUS OpycKa 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
Koa(urmeHTOM TpeHus" UIHn

04.05.2026

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




"M3yuyeHue IBMKEHUS Ipy3a Ha BaTy C
TpeHuem"

153

W3UYECKUI IPAKTUKYM I10 TEM
duznuec a 0 TeMe
"HccnenoBaHue ycaoBUd paBHOBECHS
TBEPJIOTO TEA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpynpoBaHue
KPOHIITEHHOB U Pacy€T CUII
ynpyrocta" wnu "HU3ydenue
YCTOMYHUBOCTH TBEPIOTO TEINA,
HMMEIOIIETO0 IONaab Onopsl"

06.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/4a04{4{7

154

OU3NYECKUI TPAKTUKYM 110 TEME
"N3mepenue ummynbca Teia 1no
TopMo3HOoMYy nyTH" uin "M3mepenne
CHWJIBI TSTH, CKOPOCTH MOJIETHN
AJIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHHUS
UMITyJIbca Tejla C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue coXxpaHeHus
HMITYJIbCA IIPU YIPYTOM
B3auMozeiictBun" win "N3mepenue
KMHETUYECKOM SHEPrUU TeJla 110
TOPMO3HOMY ITyTH"

06.05.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/8561b28e

155

OU3NYECKUH TPAKTUKYM 110 TEME
"M3y4yeHue U30TepMUUYECKOTro Ipolecca
(PEKOMEHI0BAHO UCIIOIb30BAHUE

1 poBoii T1abopaTopun)" wim
"N3y4eHne n30X0pHOTo Ipouecca” uin
"N3ydyenne n3obapHOTO Iporecca” uim
"I[IpoBepka ypaBHEHUSI COCTOSAHUS"

08.05.2026

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




156

DU3NYECKUHN TPAKTUKYM 10 TEME
"N3mepenue yaenpHol TemnoéMkoctu"
nmn "HccnenoBanue mpoiecca
OCTBIBaHHMSI BEIECTBA" HIIH
"UccnenoBanue anuabaTHOTO
npouecca” uinun "M3yuenune
B3alMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUTICHHS KUIKOCTE"

11.05.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/2f2faa61

157

Pu3n4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEM
HCTIapeHus )KUJIKOCTER" HiIn
"H3mepeHue yaenbHOM TEMI0ThI
maBieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepenne aOCOTIOTHOMN BIAXKHOCTH
BO3/yXa M OLIEHKA Macchl IapoB B
nomenieHun". 3mepenue

K03 PUIHEHTA TOBEPXHOCTHOTO
HaTSKEHUS

11.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

Pu3H4eCKU IPAKTUKYM 110 TEME
"HabnroneHue npeBpalieHus SHEPTun
3apsHKEHHOI0 KOHAEHCATOpa B YHEPIHIO
M3JIy4eHUs] CBETOANO A" HIIH
"M3y4yeHue npoTeKaHus TOKa B LIETIH,
CoZIepIKalllel KOHJeHcaTop' WiIn
"Pacnipenenenue pasHoCTH
MMOTEHITMAJIOB (HAMIPSDKEHUS) TIPH
IIOCJIEI0BATEBHOM COEITUHEHUN

13.05.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ec424377




KOHJIEHCATOPOB"

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"HccaenqoBaHye CMEIIaHHOTO
COEMHEHHS PE3UCTOPOB" MIIH
"U3Mepenue yneabHoro

bu6mmoreka [IOK

159 CONPOTUBJICHNUS TPOBOIHUKOB" UITN 13.05.2026  https://m.edsoo.ru/2b179d98
"HccnegoBannue 3aBUCUMOCTH CUJIBI
TOKa OT HATIPSKEHUS JJIs JTAMITBI
HakanuBaHus"
OU3NYECKUIN TPAKTUKYM 110 TEME
"Habmronenue anextponusa" uim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO
160 noHa" unu "MccnenoBanue bubmuotexa [JOK
3aBUCUMOCTH COIIPOTUBIICHHUS 15.05.2026  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIn
"CHATHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKHU Auoaa"
PesepBHbIil ypok. O0001ICHHE 1
161 CI/ICTI;MaTmZEHH :;HaHI/IfIILI o TeMe buGnnorexa LIOK
18.05.2026 | https://m.edsoo.ru/ed017d93
"Kunemaruka"
PesepBHbIil ypok. O600mIeHHE 1
162 CI/ICTI;MaTmZEHH :;HaHI/IfIILI o TeMe bubmmorexa IOK
18.05.2026 = https://m.edsoo.ru/3149956b
"Tunamuka"
PesepBHbIit ypok. O000IIeHHE 1
163 CI/ICTIe)MaTm:EM 3HaHI/n7IIu 0 TEME bubmorexa LOK
20.05.2026  https://m.edso0.ru/0f9752ac
"Crartuka TBepaoro tena"
PesepBHbIil ypok. O600mIeHHE 1
164 CI/ICTIe)MaTm:EM 3HaHI/n7IIu 0 TEME buGnnorexa LIOK
20.05.2026 | https://m.edsoo.ru/6¢0df9cc

"3aKOHBI COXpaHEHHS B MEXaHUKE"




PeseprubIil ypok. O6001IeHIE U
cucreMarmni3anuia 3HAHUH 110 TEME

bu6mmoreka [IOK

165 1 0
"OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM 22.05.2026 | https://m.edsoo.ru/de148976
teopun"
PeseprubIil ypok. O600611eHIE U
166 CHCTEMAaTHu3alys 3HaHUH 110 TeMe 1 0 bubnuotexa [JOK
"Tepmoaunamuka. TernnoBsie 25.05.2026  https://m.edsoo.ru/Obcc77cl
MaIIuHbI"
PeseprubIil ypok. O60011eHIE U
167 CHCTEMAaTHu3alys 3HaHUH 10 TeMe 1 0 bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. 25.05.2026 | https://m.edsoo.ru/59ca5¢91
da3zo0Bble IEPEXObI"
PeseprubIil ypok. O60011eHIE U
168 CI/ICTIe)MaTI/BZp ust 3HaHI/n7IIu 10 TEME 1 0 bubmorexa [TOK
" B " 27.05.2026  https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE MOJIe
PesepBHelit ypok. O600ICHHE U
169 CI/ICTI;MaTI/IZ’.Zp ust :;HaHI/IfIILI 10 TEME 1 0 bubmorexa HOK
" Lu[ . " 27.05.2026 | https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN 2JIEKTPUUECKHUIA TOK
PesepBHrlil ypok. O600ICHHE U
170 CI/ICTI;MaTI/IZ’.Zp ust :;HaHI/IfIILI 10 TEME 1 0 bubmorexa HOK
" B " 29.05.2026  https://m.edsoo.ru/cc7681d4
Toxu B pa3InyHBIX cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosnnuyectBo yacos DJIEKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero H3YYeHUS o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
BzaumoaeiicTBHEe NOCTOSTHHBIX
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 0 0 bubmorexa HOK
POBOA ’ 02.09.2025  https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUM.
2 IIpun pI/IH CYIIEPIIO3U Iiz MuaI‘HI/ITHBIX 1 0 0 bubmorexa HOK
P VH YHep B . 02.09.2025  https://m.edsoo.ru/4clabceceb
noJyieil. JINHUM MarHuTHOW WHAYKIIMH
3 MarauTHO€E 1oJIe MPOBOIHUKA C 1 0 0 bubnnorexka HOK
TokoM. OnbIT Dpcrena 03.09.2025  https://m.edsoo.ru/d35d5262
4 Cwita AMnepa, e€ HanpaBJIeHUE U 1 0 0 bubnmoreka [JOK
MOJTYJIb 03.09.2025 | https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1 0 0
crictie sazad 04.09.2025  https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMriepa. 1 0 0 bubnnorexka HOK
DNeKTpOru3MepUTEIbHbIE TPUOOPHI 09.09.2025 = https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAYJb. JIBI>KEHHUE 3apsSKEHHON 1 0 0 bubnmoreka [JOK
YaCTHUIIbl B OTHOPOJHOM MarHUTHOM 09.09.2025  https://m.edsoo.ru/c97afaal
oJie
Bbu6nmuoreka [IOK
8 P 1 0 0
crictie sazad 10.09.2025  https://m.edsoo.ru/504e98¢7
bu6mmoreka [IOK
P J 1
? abora et Jloperita 0 0 10.09.2025  https://m.edsoo.ru/d518bedb




bu6mmoreka [IOK

10 Pemenme s 11.09.2025 | https://m.edsoo.ru/93617bd9
MarsauTHoE 110JI€ B BENIECTBE.
11 deppoMarHeTHky, napa- u bubmorexa HOK
PP > Hap 16.09.2025 | https://m.edso0.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTkos. [Ipumenenue bubmorexa [TOK
PP P 16.09.2025  https://m.edsoo.ru/0b58190a
dbeppoMarHeTHKOB
13 Pemenue 3aga4 mo reme "MarautHoe bubnunorexa [JOK
nose" 17.09.2025  https://m.edso0o.ru/5b55¢307
14 Pemienne 3aga4 mo teme "MarauTHoe bubmunotexa [JOK
nojie" 17.09.2025 | https://m.edsoo.ru/41c4ae8a
SIBiIeHME PIEKTPOMATHUTHOMN
15 HH nn. [ToTok BekTopa bubmorexa HOK
AR y P 18.09.2025  https://m.edsoo.ru/b3efalcl
MarHUTHOW WHIYKIIHH
bu6mmoreka [IOK
16 DAL manyiun 23.09.2025 |  https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU bubnunorexa [JOK
®dapanes 23.09.2025  https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe noiue. Toku bubnmoreka [JOK
dyko 24.09.2025 = https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABUKYIIUXCS bubnnorexka HOK
MIPOBOJHUKAX 24.09.2025  https://m.edsoo.ru/0235¢c02
bu6mmoreka [IOK
20 Penterme saat 25.09.2025 | https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [IOK
21 Hpasiio Jletiita 30.09.2025 | https://m.edsoo.ru/bbec22726
22 WNunykruBHOCTh. KaTymika bubmmoreka [JOK




WHIYKTUBHOCTH B I[EIH TOCTOSTHHOTO 01.10.2025 @ https://m.edsoo.ru/621eae9d
TOKa
3 SIBnenne camonnaykuuu. J/1C bubmmoreka [JOK
CaMOUHIYKIIUH 01.10.2025 | https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISL KaTYIIKH C bubnnorexka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe 02.10.2025  https://m.edsoo.ru/b3cOadl1
bu6mmoreka [IOK
25 Penterme saat 07.10.2025 | https://m.edsoo.ru/88f69d2b
26 O06o0menre 1 cucTeMaTu3aIus bubmuorexa [JOK
3HAHUU 1O TeMe "DIeKTpoaguHaMHUKA" 07.10.2025  https://m.edsoo.ru/76484025
7 KontponsHas pabora o teme bubnuoreka [JOK
"OnexkTpoauHaMuka" 08.10.2025 = https://m.edsoo.ru/8ac09b98
KomnebarensHas cucrema. CBOOOIHBIE
28 KoJjeOanus. ['apMmoHYecKre bubmorexa HOK
08.10.2025 | https://m.edsoo.ru/7c1db385
KoJIeOaHus
79 Kunematnueckoe u fTMHaAMHAYECKOE bubmuorexa [JOK
OIHMCaHue KOJIeO0ATENbHBIX IBIKEHNI 09.10.2025 | https://m.edsoo.ru/87¢ce9498
DHepreTuueckoe onvcanue. BeiBoj
JUHAMHYECKOTO OIHMCAHUS
30 TapMOHHMYECKHUX KOJICOAaHUN U3 MX bubmorexa [IOK
14.10.2025 | https://m.edsoo.ru/e3¢99692
SHEPreTHYECKOTO0 M KHHEMAaTHYECKOTO
OTIHCAHUS
. bubmuorexa [JOK
31 AMIITHTY 2 1 pasa KoeOanmi 14.10.2025  https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJeOaHUH.
10 [lepron MasbIx CBOOOIHBIX bubnuoreka [JOK
KOJICOaHUI MaTEMaTHYCCKOTO 15.10.2025  https://m.edsoo.ru/e0399319

MasiTHUKa. [leprnoa cBOOOAHBIX




Kosie0aHui NPY>KUHHOTO MasTHUKA

1 3aryxaromue KoieOaHus. bubnmoreka [JOK
Brinyxnennsie konebanus. Pesonanc 15.10.2025  https://m.edsoo.ru/72e¢93d09
bu6mmoreka [IOK
34 ABTOKOTICOARIA 16.10.2025  https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
21.10.2025 https://m.edso0.ru/756123c5
Vpok-koH(pepeHuus "MexaHnueckue
36 K(?J'IC6&HI/IS(11) BpM 3HLII<aHLHLIX bubmorexa [TOK
,},] 21.10.2025  https://m.edsoo.ru/8ef587be
MHCTPYMEHTAax
O06o01IeHne U CUCTeMAaTH3aINs
37 3HaHU# 10 TeMe "MexaHuueckue bubmorexa HOK
" 22.10.2025  https:/m.edsoo.ru/eb84182f
Kosie0aHus
38 DNEeKTpOMAarHUTHBIE KOJIeOaHwsI. bubnnorexka HOK
KonebarenbHbIi KOHTYD 22.10.2025  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
19 aMIUTATY/IBI 3aps/ia KOHJAEHcAaTopa ¢ bubnnorexka HOK
aAMIUTUTYJION CUJIbI TOKA B 23.10.2025  https://m.edsoo.ru/09319afl
KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUH B bubmmoreka [JOK
ujeabHOM KoJiebaTeIbHOM KOHTYpe 05.11.2025  https://m.edsoo.ru/d1e2d543
3aTyxarolue 3J1eKTpOMarHuTHbIE
41 Konféam:j; Brin )Kp CHHBIC bubmorexa HOK
] YA 05.11.2025  https://m.eds00.ru/5¢668619
AJIEeKTPOMArHuTHbIE KoJeOaHus
IIepemennslii TOK. Pe3uctop u
42 KOHJIEHCATOP B LEIMH IIEPEMEHHOIO bubmorexa HOK
8 Pl P 06.11.2025  https://m.edso00.ru/84836152

TOKa




43 Karyiika nHIYKTUBHOCTH B LIETIH bubnnorexka HOK
MIEPEMEHHOTO TOKA 11.11.2025  https://m.edsoo.ru/cfa307af
44 3akoH OMa [JI 2JEKTPUYECKON Lenu bubmmoreka [JOK
MIEPEMEHHOTO TOKa 11.11.2025  https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOI0 TOKA.
45 AMIUINTYIHOE U OEUCTBYIOIIIEE Bubmorexa ITOK
Y Y 12.11.2025  https://m.edsoo.ru/lcac6ecdc
3HAUEHUE CHIIbI TOKA U HATIPSKCHHUS
46 Pe3onanc B 3IEKTPUUECKON LIETH bubmorexa LOK
P 12.11.2025 @ https://m.edsoo.ru/087506df
Bbu6nmuoreka [IOK
47 P
CHicHHe 3azat 13.11.2025 | https://m.edsoo.ru/al6836a4
W neanbublif TpaHnchopMaTop.
48 11 OI/I3BOI[CTBE He(be;)aqa I/Ip Bubmorexa ITOK
P > 1P " 18.11.2025  https:/m.edsoo.ru/f97418ae
noTpeOIeHUE IIEKTPUIECKOW SHEPTHH
OKOJIOTUYECKUE PUCKHU IIPU
MPOM3BOJICTBE DJIEKTPOIHEPTHH.
49 Kp JILTYPA I/ICHOJII:SO]faHI/ISIp Bubmorexa ITOK
YIARTYP . 18.11.2025  https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCETHEBHOM
SKU3HHA
bu6mmoreka [IOK
50 P
CHICHHE a1 19.11.2025 | https://m.edsoo.ru/ee6677ed
51 Pemmenue 3agau Br6morexa OK
19.11.2025 @ https://m.edsoo.ru/7cab5918
O0001IeHrEe U cCUCTEMATH3AIINS
52 3HAHUHU 110 TeMe "DIIeKTPOMarHuTHEIE buGnnorexa LIOK
" P 20.11.2025  https://m.edsoo.ru/401024a9
KoaeOanust
53 MexaHu4eckre BOTHBI. bubmuotexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH 25.11.2025 | https://m.edsoo.ru/a58e109f




bu6mmoreka [IOK

54 Csoit
BOHCTBA NMEXATITICCKIX BOH 25.11.2025 | https://m.edsoo.ru/d9ae1000
Bbu6nmuoreka [IOK
55 3Byk. X
BYK. AApAKTCPHCTIIN 3pyka 26.11.2025 | https://m.edsoo.ru/138b6£09
56 Wnodpassyk u ynprpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl 26.11.2025 | https://m.eds00.ru/7380038f
bu6mmoreka [IOK
57 P
CHICHHE Saat 27.11.2025 | https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMAarHUTHBIC BOJIHBI. bubmmoreka [JOK
N3nyyeHne 3J1eKTpOMarHuTHBIX BOJTH 02.12.2025  https://m.edsoo.ru/714e5dbl
59 DHeprusi 1eKTPOMArHUTHBIX BOJIH. bubnnoreka HOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 02.12.2025  https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMarHuTHBIX bubmorexa HOK
P P 03.12.2025  https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHLIMIIBI paOCBSI3U U
61 TeneBuaAcHUs. Paguonokammsi. bubmunotexa [JOK
DIIEKTPOMAarHUTHOE 3arps3HEHUE 03.12.2025 = https://m.edsoo.ru/9f96f18
OKpYKaIoIei Cpeabl
6 KonTponbhas pabota no teme bubnmoreka [JOK
"Konebanus u BoHBI" 04.12.2025  https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSMOIUHEHHOTO bubnnorexka HOK
pacrpocTpaHeHus CBeTa 09.12.2025  https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA NPSIMOJIMHEWHOTO bubmorexa HOK
P 09.12.2025  https://m.edsoo.ru/ea32d455
pactpoCcTpaHEHUs CBETa
65 Otpaxenue ceta. [lnockoe 3epkaio. bubnmoreka [JOK
Cdepuuaeckoe 3epkaino 10.12.2025  https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEJILHBIN IT0KA3aTeIb

66 npenomieHud. IlomHoe BHyTpeHHEE bubmorexa LOK
P ' . TP 10.12.2025 | https://m.edsoo.ru/bc2e55¢d
orpaxkeHue. [IpenenbHblil yrou
MOJTHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPaKECHUS U IIPETOMIICHUS bubmorexa LOK
P P 11.12.2025 | https://m.edso0.ru/49d830a9
cBera
Xon nydeit B mpusMe. Jucnepcust
. bu6mmoreka [IOK
68 cBeta. CIIOKHBIA cocTaB 0e10ro
16.12.2025 | https://m.edsoo.ru/d8elc3be
cBerta. IIBer
69 JInn3el. POKYCHOE pacCTOSIHUE U bubmmoreka [IOK
onTHYECKasl CUJIa JIMH3EI 16.12.2025 @ https://m.eds00.ru/60441359
70 [Moctpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [JOK
UX CUCTEMAaX. YBEJINYECHUE JINH3BI 17.12.2025 @ https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 A300paKEHU, ITOIYYAEMBIX C bubmorexa LOK
P ’ ya 17.12.2025 | https://m.edsoo.ru/5a868f09
[IOMOILIBIO JINH3
72 I'ma3z kak onTudeckas cucreMa buGnnorexa LIOK
18.12.2025 | https://m.edsoo.ru/ecd480a2
Pewenne 3anau. Ilpenenst
73 OPUMEHUMOCTHU T€OMETPHUUECKON Bubmorexa ITOK
p P 23.12.2025  https://m.edsoo.ru/cd174al0
ONTHUKHU
74 CKopocCThb CBETa U METO/bI €€ bubnnorexka HOK
U3MEPECHUS 23.12.2025 @ https://m.edsoo.ru/f32aab06
Bbu6nmuoreka [IOK
75
Jlucnepens ceera 24.12.2025 | https://m.edsoo.ru/lelb6ccbHe
76 Wurepdepenmus cBeta bubnmnoreka [JOK




24.12.2025  https://m.edsoo.ru/5fc0c638
KorepeHTHBIE UCTOUYHUKHU. Y CIIOBUS
77 HaOIOCHUST MAKCUMYMOB U bubmorexa HOK
25.12.2025  https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
78 Pemterrte saza 13.01.2026 https://m.edSO(I)l.ru/.?) 061de2b
bu6mmoreka [IOK
7 Hpunenerne HuTepeperin 13.01.2026 https://m.edsocl)l.ru/6686dbc8
Bbu6nmuoreka [IOK
80 Jludppaxuns caera 14.01.2026 https://m.edSO(])_.Iru/ 12ed04b5
81 Judpakimonnas pemeérka. Y cioBue bubnuoreka [JOK
HAOJIO/IEHUS TJIABHBIX MAaKCUMYMOB 14.01.2026  https://m.edso00.ru/f998d964
bu6mmoreka [IOK
82 Pemterne sazat 15.01.2026 https://m.edsocl)l.ru/dS 8c4lla
23 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera 20.01.2026  https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Pemterrte sazat 20.01.2026 https://m.edSO(I)l.ru/CS 6¢c8158
85 CBeTOBBIC ABJICHUS B IPUPOJIE bubmorera [TOK
21.01.2026  https://m.eds00.ru/0b36363d
26 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHu# 1Mo teme "OnTuka" 21.01.2026  https://m.edsoo.ru/8a14748b
%7 KontponsHas padora o teme bubnuoreka [JOK
«OnTukay 22.01.2026  https://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH
28 KJIACCHYECKON MEXaHUKH. 3aKOHBI bubmuorexa [JOK
3JIEKTPOJAUHAMUKH U ITPUHLIMIT 27.01.2026  https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIIBHOCTHU




[ToctynaTel cnenuaibHON TEOPHUH

bu6mmoreka [IOK

89
OTHOCUTEJILHOCTH 27.01.2026  https://m.edsoo.ru/c56f05¢cb
[IpocTpaHcTBEHHO-BPEMEHHOM
unrtepBai. [Ipeodbpazoanus Jlopenma.

90 VYcioBue NpUYMHHOCTH. bubnnorexka HOK
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 28.01.2026 = https://m.edsoo.ru/d83742bb
3ame/ieHre BpEMEHH U COKpAIlleHUE
JUINHBI

91 OHeprus U UMITYJIbC PEISATUBUCTCKON bubnmoreka [JOK
YaCTHUIIBI 28.01.2026 = https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ 3HEpruen u

92 UMITYJILCOM PEIITUBUCTCKOMU buGnnorexa LIOK

Y P 29.01.2026 = https://m.edsoo.ru/b6258ffa
YaCTHUIIbI. DHEPTHUS TTOKOS
93 PaBHOBecHOE TeIJIOBOE M3JTyUEHHE bubmmorexa IOK
i 03.02.2026 | https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3
aKOH CMeIeHH BHHa 03.02.2026  https://m.edsoo.ru/1c5{f752

95 I'mnoresa M. [lnanka o xBaHTax. Bbu6nmuoreka [IOK
doToHEI 04.02.2026  https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK

96 DHeprusi ¥ UMIyYJIbC GOTOHA 04.02.2026  https://m.edsoo.ru/7fb307ec

97 dotorpdext. OnbiTer A. T'. bubnnoreka HOK
CroneroBa. 3akoHb! hoTorddexra 05.02.2026 = https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DUHIITEIHA 17151

98 dotoaddekra. "Kpacnas rpanuma" bubmorexa [TOK

P parull 10.02.2026 | https://m.edsoo.ru/01efd556
doTtorddexra

99 Hasnenue ceera. OnbiTh [1. H. bubnnorexka HOK
JleGenena 10.02.2026 = https:/m.edsoo.ru/64b41966




bu6mmoreka [IOK

100 BomHOBEIE CBOHCTB YaCTHL 11.02.2026 = https://m.edsoo.ru/f59cfcec
Bo e bpoits. a BO e
101 | Bpotiwtn pamepec ot BuGnuorea 11K
p P P . 11.02.2026 | https://m.edsoo.ru/5df8bafl
JIOKAJU3aIMH JIBIDKYIICHCS YaCTUIIBI
102 KopnyckynapHo-BOIHOBOH AyaIu3M Bubmorexa ITOK
PHyCKYIp o 12.02.2026 @ https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTpOHOB Ha bubnuoreka [JOK
KpHUCTaJu1ax 17.02.2026 = https://m.edsoo.ru/30dbal8c
Coe a U3MEpeHnil
104 MEKH:)ISI):K(& I/érochI){;i}?nﬂ buGnnorexa LIOK
P P "o 17.02.2026 | https://m.edsoo.ru/65783dec
HeonpenenéuHoctei [elizendepra
Bbu6nmuoreka [IOK
105 Pemerme rpagueciix sanas 18.02.2026 @ https://m.edsoo.ru/e70195bd
106 Pemenune pacuéTHbIX 3a1a4 bubmorexa LOK
P A 18.02.2026 = https://m.edsoo.ru/ee9b3182
KoHTposbHas paboTa mo TeMam: Eub 10K
" " on i noInoTEKa
107 OCHOBB{,CTO ’ K”OpHyCKyHHpHO 19.02.2026  https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITHI TTO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. IImanerapHas Mozens aToMa buGnnorexa LIOK
. P A 24.02.2026  https://m.edsoo.ru/312b750a
Pesepdopna
Bbu6nmuoreka [IOK
1 II b
09 OCTyIaThl bopa 24.02.2026 @ https://m.edsoo.ru/404dfa9a
110 Bungel cnexktpoB. CriekTp ypoBHEM bubnnorexka HOK
SHEpPryUU aToMa BOAOpOAa 25.02.2026 | https://m.edsoo.ru/cf74bl 1a
11 CHOHTaHHOE U BBIHYK/JIEHHOE bubnmoreka [JOK
W3JIy4YEHHE CBETA 25.02.2026  https://m.edsoo.ru/f945d85¢c




112

Jlazep

26.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

113

Hyxknonnas mozgens sigpa
['eitzen6epra-MBanenko. 3apsaa u
MaccoBO€ YHCIIO siapa. M30TorbI.
PagnoakTuBHOCTE

03.03.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3ZUPYIOIIETO
u3ny4yeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIC
opranu3msl. [lozumerpus

03.03.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3U HYKJIOHOB B SIpE.
Snepubie cunbl. Jledekt Macchl sapa.
SnepHbie peakuuu. AnepHbie
peakropsl. [IpoGiems! yripaBisieMoro
TEPMOSIAEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIIEPHOM YHEPIeTUKH

04.03.2026

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

116

MeTobl perucTpanuu u

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
EapI/IOHBI, MC30HBI U JICIITOHEI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JIIOOHHaSI MOJICIIb
aJpOHOB

04.03.2026

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

117

®usuka 3a npeneaamu CTaHaapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHcTBO usnueckoii
KapTUHBI MUPA

05.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/c026£d37




118

Oransl pa3BUTHS ACTPOHOMHUH.

bu6mmoreka [IOK

3HavueHHe aCTPOHOMUU 10.03.2026 = https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS PUPOJIBI KOCMUYECKHUX bubnmoreka [JOK
00BEKTOB. METOIbI aCTPOHOMHYECKHX 10.03.2026 | https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONITUYECKUE
120 TEJIECKOIIBI, PagHOTEIIECKONIEI bubmorexa LIOK
> Pal. ’ 11.03.2026 | https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro neba. Co3Be3aus,
121 s Kﬂne 3Bé):'13 bl, INTAHETHI, UX BII[/I UMOE buGnnorexa LIOK
p AL ’ A 11.03.2026  https://m.edsoo.ru/aac588eb
IBIDKECHUE
Conneunast cucrema. CoJHIie.
122 CoiHeyHas aKTUBHOCTE. MICTOUYHUK bubmmorexa IOK
. 12.03.2026 = https://m.edsoo.ru/22748eb4
sHepruu CosHLa U 3BE3]1
3BE3bI, X OCHOBHEIC
123 XapaKTepUCTUKHU. J(marpamma bubmorexa [TOK
" P P . P " 17.03.2026 | https://m.edsoo.ru/42169944
CIEKTPAJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1BI TJIIaBHOM MOCIEI0OBATEILHOCTH bubmorexa LIOK
A A 17.03.2026 = https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3.
125 CoBpeMeHHbIE NPECTABICHUS O bubmmoreka [JOK
MPOUCXOKACHUH U 3BoonnU CoJHIa 18.03.2026  https://m.edsoo.ru/d09da494
U 3BE311. DTanbl )KU3HU 3BE3]
Muineynsiii [1yte — Hama ['anakTuxa.
126 Tune! ranmaktuk. YEpHbIC ILIPHI B bubmorexa IOK
F P AP 18.03.2026 | https://m.edsoo.ru/7cd10a0a
siIpax TaJlakKTUK
127 Bcenennas. Pacimiupenne BeenenHoil. bubmunotexa [JOK




3akon Xa66ma. Teopust bombiioro
B3phbIBa. PenukToBoe HU3JTy4CHUC

19.03.2026

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

128

MacmrabHas cTpykTrypa Beenennoii.
Meraranaktuka

31.03.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOieMpl acCTpPOHOMUU

31.03.2026

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

130

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenqoBaHue MarHUTHOTO I10JIS
IMOCTOSTHHBIX MAarHUTOB' WJIH
"UccnemoBaHue CBOMCTB
dbeppoMarHeTHKOB" UITN
"UccnenoBaHue aeicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

01.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiipl AMiiepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmriepa OT cuiibl TOKa'" WIIN
"OnpeneneHne MarHUTHOM UHAYKIIUN
Ha OCHOBE M3MEpPEHUS CUIbl AMiiepa"

01.04.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3n4eCKUuil IPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS
3JIEKTPOMArHUTHOM MHIYKIIUU'" WIIN
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarduTHOTO 10"

02.04.2026

https://m.edsoo.ru/c36658da

133

Du3nYeCKU IPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS
camouHaykIuu'" wim "COopka Moaenu
3JIEKTPOMAarHUTHOTO reHepaTopa”

07.04.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/b8fb6391




134

DuU3NYECKU MPAKTUKYM MO TEME
"U3mepenue nmeproia CBOOO HBIX
KoJieO0aHU HUTSTHOTO U TIPY>KUHHOTO
MasTHUKOB"

07.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

DuU3nYECKU MPAKTUKYM MO TEME
"IIpeoOpazoBaHue YHEPTUU B
IPYKMHHOM MasiTHUKE"

08.04.2026

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

136

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue nepeMeHHOro TOKa
yepes3 MoCiIeI0BaTeNbHO
coeTMHEHHBIE KOHAEHCATOpP, KaTYIIKY
u pesucrop" win "Mccnenosanue
paboThI HICTOYHUKOB CBETA B LIETTH
IIEPEMEHHOT0 TOKa"

08.04.2026

bu6mmoreka [IOK
https://m.eds00.ru/89dc2d90

137

DuU3nYECKU MPAKTUKYM MO TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

09.04.2026

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

138

DuU3NYECKU MPAKTUKYM MO TEME
"U3mepenue nokazaresst
MPEIOMIIEHUA CTEKIA" WIN
"TTonyuenne n300pakxeHus B CUCTEME
U3 IJIOCKOI'O 3€pKajia U JUH3bI"

14.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

DuU3nYECKU MPAKTUKYM MO TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha MpUMepe KUIKHUX JUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHHS
pacceuBaroux JIMH3"

14.04.2026

bu6mmoreka [IOK
https://m.edso0.ru/b879{b3f

140

DuU3NYECKU MPAKTUKYM MO TEME

bu6mmoreka [IOK




"HaGnronenue audpakuuu,
UHTEpEPEHIINU U TTOJIAPU3ALMU
cBera"

15.04.2026

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

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHne UMITYIbCa U SHEPTUHN
PENSITUBUCTCKUX YacTull (0
dororpadusiM TPEKOB 3apIKEHHBIX
YacTUI] B MArHUTHOM T10J1¢)"

15.04.2026

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

142

DuU3NYECKU MPAKTUKYM MO TEME
"U3mepenne noctosiHHou [limanka Ha
ocHOBe uccienoBanus Gorordpdexra"
nin "UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Y€pe3 CBETOANO]T OT
HanpspkeHus"

16.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue cnekTpa
pa3peKEHHOT0 aTOMapHOI'0 BOAOpOAa
U U3MepeHHe MocTostHHOM Punbepra"

21.04.2026

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

144

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue pagnoakKTUBHOTO
¢dboHa C UCTIOJIb30BAaHUEM J03UMETpa"
win "V3ydenue noriouieHus o6era-
JacTHUI] aIIOMUHAEM"

21.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

DuU3NYECKU MPAKTUKYM MO TEME
"HabGnromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JUIsl ONIpEeeIICHUS
MIOJIOXKEHHU ST HEOCCHBIX 00BEKTOB Ha

22.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e




KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usl CeBepHOro Nnotymapus u
sipkue 3BE3b1" win "HaOnronenus B
teneckon JIyHbl, IU1aHeT,
TYMaHHOCTEH M 3BE3AHBIX CKOILICHUM"

O00011eHNEe U CUCTEMATU3ALMS
3HaHuil. Posb GU3UKK U aCTPOHOMUH

146 B 9KOHOMHUYECKOMN, TEXHOJIOTUUECKOU bubmorexa HOK
. ’ N ’ 22.04.2026 | https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3THYECKOH chepax
JIEATEILHOCTH YeJIOBEKa
O00011eHNE U CUCTEMATU3ALMS
147 3HaHuid. Posb u MecTo pusuku u bubnnoreka HOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU 23.04.2026 | https://m.edsoo.ru/18f19f7¢c
KapTHUHE MHUpa
O00011eHNEe U CUCTEMATU3ALMS
3HaHui. Ponb pusmdeckoit Teopuu B
OpPMHPOBAHUH MPEACTABICHUHN O
148 $I/I§H‘-I§::K0ﬁ KapTI:IHe MHpa, MECTO bubmmorexa LOK
y 28.04.2026 | https://m.edsoo.ru/e7d400f4
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABIICHUN O TIPUPOJIC
149 O06o01IeHre U cCUuCcTeMaTH3aIus bubnuotexa [JOK
3HaHui o teme "Kunemaruka" 28.04.2026  https://m.edsoo.ru/b032fcdb
150 O00011eHNEe U CUCTEMATU3ALMs bu6mmoreka [IOK
3HaHui 1o teme "Kunemartuka" 29.04.2026 = https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHu# 1o Teme "Jlunamuka" 29.04.2026 | https://m.edsoo.ru/2dfbafcs
152 O06o01IeHre U cucTeMaTH3aIus bubmunorexa [JOK
3HaHMUi 110 TeMe "CTaThKa TBEpAOTro 30.04.2026  https://m.edsoo.ru/3cca482e




Tema"

O00011IeHUE U CUCTEMATU3ALMS

153 3HaHUH 110 TeMe "3aKOHBI COXPaHEHUS Bubmaorexa LIOK
" P 05.05.2026  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I1IIeHIE U CUCTEMATH3ALUS
154 3HaHu# 1o Teme "OCHOBEI Bubmzorexa LIOK
. " 05.05.2026 = https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KHHETHYECKOHN TeopHun
O000I1IIeHIE U CUCTEMATH3ALUS
155 3HaHu# 1o teme "TepmoauHamMuka Bubmuorexa IIOK
,P ' 06.05.2026  https://m.edsoo.ru/c63{7c10
TermnoBbie MaIIUHEBI
O00011eHNEe U CUCTEMATU3ALMS
156 3HaHUU 1O TeMe "ArperaTHble bubnnorexka HOK
cocTosiHus Bemiectsa. Ma3oBrle 06.05.2026 | https://m.edsoo.ru/1d36b5bl
nepexonn!"”
O00011eHNEe U CUCTEMATU3ALMS
157 3HAHUH 10 TeMe "DIEKTPUUECKOE Bubmiorexa LIOK
" P 07.05.2026  https://m.edsoo.ru/3bf0defY
roJie
O000I1IIeHNE U CUCTEMATH3ALUS
158 sgaguii mo teMe "TlocToAHHEBII Bubmaorexa LIOK
N " 12.05.2026 = https://m.edsoo.ru/71453ee6
IIEKTPUYCCKUN TOK
O000I1IIeHNE U CUCTEMATH3ALUS
159 3HaHUU 110 TeMe "TOKHU B pa3nMUHBIX bubmorexa [IOK
" 12.05.2026  https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTH3aIus bubmuotexa [JOK
3HaHUH 1o TeMe "MaruurtHoe moJe" 13.05.2026 = https://m.edsoo.ru/3b4c06ae
PesepBHEIil ypok. O000IIIEHNE U
161 CI/ICTEM&THS:EI/IH :«sHaHI/H;l 10 TEME Bubmiorexa LJOK
13.05.2026 | https://m.edso0.ru/053e2248

"DneKkTpoMarHuTHasi MHIyKIus"




PeseprubIit ypok. O6001IeHNE 1

162 cUCTeMaTu3alys 3HaHuU 110 TEME bubmorexa LOK
! 14.05.2026 @ https://m.edsoo.ru/d6310bfd
"Mexaunueckue koneOanus"
PesepBHEIil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/ISZP 1584 :«sHaHI/H;l 10 TEME bubmorexa LOK
" B " 19.05.2026  https://m.edsoo.ru/5¢2bb83d
DNIEeKTPOMArHUTHBIE KOJICOAHHSI
PesepBHelit ypok. O600IICHNE 1
L64 cHUCTeMaTu3alus 3HaHUI 10 TeMe bubmuorexa [JOK
"MexaHM4YEeCKHE U AIEKTPOMArHUTHbBIE 19.05.2026 = https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurlil ypok. O0001IIEHNE U
165 CI/ICTI;MaTI/BZp 1501 3HaHI/II;IH 10 TEME Bubmrorexa ITOK
" " B 20.05.2026  https://m.edsoo.ru/52ad1603
Ontuka
PesepBurlil ypok. O0001IIEHNE U
166 CI/ICTI;MaTI/BZp 1501 3HaHI/II;IH 10 TEME bubmorexa LOK
> 20.05.2026  https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBHEIil ypok. O000IIIEHNE U
167 CI/ICTIe)MaTI/B:p 1501 3HaHI/II;I-u 0 TEME bubmorexa LOK
" " . " 21.05.2026 | https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOTHOBOU Ayann3m
PesepBuEblil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/ISZP 1584 :«sHaHI/H;l 10 TEME bubmorexa LOK
" B " 26.05.2026  https://m.edsoo.ru/1f511654
dusuka atoma
PesepBHelil ypok. O600IICHHE U
169 CcHUCTeMaTu3alus 3HaHUI 10 TeMe bubmuorexa [JOK
"®duszrka aTOMHOTO siapa u 26.05.2026 | https://m.edsoo.ru/905¢5¢ce0
3JIEMEHTAPHBIX YACTHUIL"
170 PesepBHblit ypok. O0001eHue 1 bubmmoreka [JOK
cUCTEMAaTHU3alisI 3HaHUH 110 TEME 26.05.2026  https://m.edsoo.ru/2bffb94c




"OnemeHTsl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

18







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOUN ITPOI'PAMMBI10 KJIACC

Kon
NpoBePsIeMOro
pe3yabTara

10.1

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero o01ero o0pa3oBaHus

JleMOHCTpHpOBATh HAa MPUMEpPAX PoJib U MecTo (GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOM AEATEIIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHajgbHas TOUKa, MHEepIMaIbHasi CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TeEl,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU pelIeHUH (PU3NYIECKUX 3a1a4

10.3

Pacno3naBate (pu3ndeckue sBJIeHUA (IPOLECCh) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHUECKOH TEOpUU  CTPOCHUS
BEIIECTBA W DJIGKTPOJAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
HpHMOJ’IHHCﬁHO@ JABHXXCHUC, CBOGOI[HOC nmagcHuc TCJ1, ABHXKCHHE IIO
OKPY>KHOCTH, HWHEpIUs, B3auMojeicTBue Tten; nuddys3us, OpoyHOBCKOE
NBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa Tel
Opu HarpeBaHuM (OXJIAXACHWH), TEIUIOBOE paBHOBECHE, HCIApeHHe,
KOHJICHCAlIUs, IJIaBJICHHE, KPUCTAJUIU3AIMs, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBIIICHUC NABJICHUS I'a3a IPU €ro HArp€BaHuu B 3aKPbITOM COCYAC, CBA3b
MEXIy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIeccax; dIEKTPHU3AIUS Tell,
B3aMMO/JICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJb3Ysl (U3NUECKUE BEITUUYUHBI:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DJHEprus, IOTCHLUaIbHAs JHEPIHs,
MexaHuueckass paboTa, MexaHW4YecKass MOILIHOCTb, TIPU  ONHCAHUHU
NpPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCHOJIb3YEMBIX BEIMYUH, HX
0003HAUCHHUsT W EIMHUIBI, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(U3UUECKYIO BETMUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEII U TEILIOBELIE SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC BCJIIMYHMHBI: OTABJICHUC Tra3a, TCMIICpaTypa, CpCaAHAa
KHHETHUYCCKaA OHCPIHUid Xa0THUYCCKOI'O JABUXXCHUA MOJICKYI,
CpCAHCKBAAPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIJIIOTHI,
BHYTPECHHSSI dHEprus, padbora raza, KOdGOUIMEHT IMOJE3HOTO JEHCTBUS
TETUTOBOTO JBHUTATENS; TIPU ONMCAHUU MPABUIBHO TPAKTOBATH (DU3UUCCKUN
CMBICJT HCHOJB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CIMHHUIIBI, HAXOJUTh
(GOpMyIbI, CBS3BIBAIOIINE IaHHYIO (U3WYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  DJCKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJICKTPUYECKUE SIBJICHUS (MPOIIECCHI), UCIONBb3Ysl (PU3MUECKUE BEIUYUHBI:




ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpPsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHINAJIOB; MPU OMHCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nYeCKui CMBICI HCTIONb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €AMHMIIbI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3MUECKYIO BEIMYHHY C
JIPYTMMH BETUUMHAMHU

10.7

aHATU3UPOBaTh (PU3UYECKHE MPOLECCHl U SABJICHHS, UCTIONB3Ys (pU3nuecKue
3aKOHbl M TPHUHIUIBL 3aKOH BceMHupHOro TtsaroteHusi, I, Il m III 3akonbl
HrploToHa, 3aKOH COXpaHEHUsT MEXaHWYECKOW HHEPrHH, 3aKOH COXPAHEHUS
UMIyJIbCa, MPUHLUUI  CYNEPHO3UIUH CWI, NPHUHLHUI PaBHONpPABUS
MHEPLUATIBHBIX CUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEJAHEH KUHETHYECKOU
SHEPTUU TEIUIOBOTO JIBMKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHUS OSJIEKTPHUECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pas3nudvarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKECHHE W YCIIOBUS (TpaHHUIIbI, 00IaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPHHLUIBI JCHCTBHUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTb  YCJIOBUS HUX  0€30MacHOro
UCIIOJIb30BaHUs B [IOBCEIHEBHOW KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUIO (U3NYCCKUX SIBICHUA W
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; TIPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OpYI0BaHMUS, POBOJIUTE OIBIT
1 GOPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYMH;
OpU ATOM BBIOMpATh ONTUMAIBHBIA CHOCO0 HM3MEpPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXKIY (H3MYECKHMMH  BEIMYMHAMH  C
UCTIOJIB30BAaHUEM TPSIMBIX H3MEPEHHH; TpH 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (HUKCHpOBAaTh  pe3yiabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3MUecKuX BETMYMH B BUAE TaOnui W TpaduKoB, JeNaTb BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUs

10.12

Cobnronats paBuiia 0€301MacHOTO TPY/AA MPH MPOBEICHUH HCCIICOBAaHUI B
paMKax  y4eOHOrO  DKCIIEpUMEHTa,  Y4YeOHO-HCCIEAOBATEIbCKOM |
NPOCKTHOH AESTEIBHOCTH C UCIIOIh30BAaHUEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3UYECKON MOJEIbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMIIB; HA OCHOBE aHAIM3a yCIOBUS
3a/1auyu BHIOMPATh (PU3UUYECKYIO MOJIENb, BHIICIATh (PU3HUECKUE BEITUUUHBI
u GopMysbl, HEOOXOAMMBIE UIsi €€ pelIeHHUs, TPOBOAUTH PACUETHI H
OILICHUBATH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHUA (1)PI3PI‘-I€CKOﬁ BCJINYMHBI

10.14

Pemars KaueCTBEHHbIE 3a/a4u: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IIETIOYKY PACCYXKJIEHUI C OMOpod Ha H3yYCHHbIE




3aKOHBI, 3aKOHOMEPHOCTH U (pu3nyecKue sBICHUS

10.15

Hcnonb3oBaTe  NpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM Ui TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpOpETallud W TPEACTaBICHUS Y4eOHOW U HAay4HO-HOIMYJISPHON
UHpOpMALMK, TOJYYCHHOM U3 pa3IMyHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJTU3UPOBATh MOJTy4yaeMylo HH(POpMaLIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOUIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS N0 (PU3HMKE B TOBCEIHEBHOW JKU3HU
st oOecrieueHuss 0€30MAaCHOCTH TpH  oOparieHuu ¢ npubopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMH, IUISI COXPAHEHUS 370POBbS M COOTIOICHUS
HOPM DKOJIOTHYECKOTO TMOBEJICHHSI B OKPYKaloIIei cpere

10.18

PaGoTate B rpymme C BBINOJTHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAIMOHATBFHO PACHPECISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHAX, aJCKBaTHO
OLICHUBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TPYNIBI B peEIICHUE
paccMmaTtpuBaeMoit mpooIeMbl

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

11.1

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW MESATEIBbHOCTU JIOAEH, IEJIOCTHOCTh M
€IMHCTBO (PM3UYECKON KapTHHBI MUPa

11.2

Y4uTBIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (PU3MYECKHX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, slepHas MOJECJb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOT'O Si/ipa MPH peleHnH (pru3ndecKux 3aaayu

11.3

Pacno3naBate (pu3ndeckue siBJIeHUs (POLECCh) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIGKTPOJUHAMUKM W KBAaHTOBOM (DM3HMKH: 3JeKTpUUecKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE ACWUCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JEKTPOMArHUTHAS MHIYKLHUS, IeHCTBHE
MarHUTHOTO TIOJII Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
JJIEKTPOMAarHUTHBIE KoneOaHus " BOJIHBI, IpSMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTPaXEHHE, IPEJOMIICHHE, WHTephepeHIus,
mudpaknys U MoJsApU3anys CBETA, AUCHEPCHs CBETa, (POTODIEKTPUUSCKHUIA
adpdext (pororddexr), cBeTOBOE NaBiieHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas W HCKYCCTBEHHAas




PAAUOAKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBbIE CBOMCTBA BeIlleCTBA (3JIEKTPHUUECKHUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAMMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SIBIEHHUS  (IIPOIECCHI), HCMOJIB3YS  (U3UYECKue
BEJIMUMHBI: AIEKTPUUYECKUI 3apsi], CUIIa TOKA, SJIEKTPUUECKOE HaAIPSLKEHUE,
AIIEKTPUUYECKOE COMPOTUBICHHUE, pa3HOCTh mnoreHuuano, JJIC, pabora
TOKa, HWHAYKIUS MarHuTHOro mnois, cwia Awmmnepa, cuia Jlopenna,
WHIYKTUBHOCTh KaTYILKH, YHEPTUs 3JIEKTPUYECKOTO U MAarHUTHOTO MOJIEH,
nepuoj M 4acTtoTa KojiebaHWil B KoyeOaTelbHOM KOHTYpE, 3apsii U cuiia
TOKa B TpOIECCe TapMOHHMYECKHX AJIIEKTPOMArHUTHBIX KOJI€OaHMIA,
¢oKycHOE pacCcTOsIHUE M ONTHYECKas CHia JIMH3BL, IPH OMHCAHUH
NpPaBUIbHO TPAKTOBATh (PU3MUECKUN CMBICT HCHOJIb3YEMBIX BEIMYHUH, HX
0003HAUCHHSI U EIMHMIIBI; YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOLINE TaHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTHMMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIE SIBICHUS W IMPOLECCHI, HCIOJbB3Ys
¢u3nUecKre BEIUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacToTa CBETa, SHEPrus M HMMITYJbC (OTOHA, TEPHOJ IMOIypacnasa,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU OMNHMCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKnit CMBICI UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U €TUHMIIBI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3MUECKYIO BEIMYHHY C
JPYTMMH BETMYMHAMHU, BBIUUCIIATH 3HAaUeHNE (PU3UYECKOI BEINUMHBI

11.6

AnHanu3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NUYECKUE
3aKOHbI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO U
napajuIeIbHOTO COSIUHEHUsI IPOBOJIHUKOB, 3akoH J[xoyns — JIeHna, 3akoH
AJIEKTPOMArHUTHONW MHIYKIIWHU, 3aKOH TPSMOIUHEWHOTO PaCIpOCTPAaHCHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHHUS CBETa, YPaBHEHUE
OiHmTeHa 11 GoTodddeKrTa, 3aKOH COXpaHEHHs] DHEPrUH, 3aKOH
COXpaHEHHs MMITYJIbCa, 3aKOH COXPAHEHUS DIICKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUsST MAacCOBOTO YHCIA, MOCTyJarhl bopa, 3aKOH pagroaKTHBHOTO
pacmazna; TpU 3TOM pa3IUYarTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €Tro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M YCJIOBUS  (IpaHUIBl,  00JacTu)
MMPUMCHUMOCTHU

11.7

OnpenensaTes HampaBlI€HUE BEKTOpPa HMHIYKUUHM MAarHMTHOTO  ITOJIA
IIPOBOJHMKA C TOKOM, CHiibl AMnepa u cuiibl JIopeHna

11.8

CTpouTh U ONHCHIBATH M300paKEHHE, CO3AaBAEMOE IUJIOCKUM 3EpKajioM,
TOHKOHU JIUH30H

11.9

BBITIONMHATE AKCHEPUMEHTHI 10 WCCIEAOBAHUIO (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA;, IPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHHUS, TPOBOIUTH OIBIT
U GOpPMYIIUPOBAThH BHIBOJIBI

11.10

OcymiecTBiATh MpsSMbIE M KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEMYMH;
Py 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 HM3MEPEHHS W HCIIOJIb30BaTh




MU3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (U3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHU; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl TMONTYYEHHOW 3aBHCUMOCTH (DU3WYECKUX BEIMYMH B BUJE
TaOIMI U TpaUKOB, AETAaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobnronats paBuiia 0€301MacHOTO TPYAA MPH MPOBEICHUH HCCIICOBaHUI B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEILCKOM |
HpOGKTHOI\/'I ACATCIBHOCTH C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTpOﬁCTB u
71a00paTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (U3MYECKON MOJEIBIO,
UCIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIUIIB; HA OCHOBE aHAIM3a yCIOBUS
3a/lauyu BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICIATh (DPU3HUECCKUE BETUUUHBI
U (opmynsl, HeoOXOoauMble AN €€ pelIeHUs, NPOBOIUTH PACUYETHI U
OILICHHUBAThH peEUII:HOCTB HOJIy‘-IeHHOFO 3HAYCHUA (1)PI3PI‘-I€CKOﬁ BCJINYMHBI

11.14

Pemats KaueCTBEHHbIE 3a/a4u: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIETIOYKY PACCYXKJIEHUI C OMOpod Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBJICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHGOPMALIMOHHbIE ~ TEXHOJOTHMH  JUIsi  TIOMCKA, CTPYKTYpUpPOBaHUSA,
UHTEpPIpETallMM M TPEACTaBICHUS YU4eOHOW U Hay4yHO-NONYJSpPHOU
uHbOpMallMK, TOJTYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJTU3UPOBAThH MOJIy4yaeMylo HH(PpOpMaLUIO

11.16

OOBSCHATH TPUHIHUIBI JCUCTBUS MAIlIMH, TPHOOPOB U TEXHHUYECKHUX
YCTPOMCTB;, pa3auyaTh YCJIOBHS WX O€30MacCHOTO WCIOJb30BAaHUSI B
IIOBCEIHEBHOM XKU3HU

11.17

[IpuBOoAMTH MpUMEpHI BKJIaJ1a POCCUHCKUX M 3apyOeKHbBIX YUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTMH

11.18

Hcnonn3oBarh TCOPCTUUCCKHUC 3HAHUSA I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ KHU3HHU
s obecriedeHuss O€30IAaCHOCTH TpU  OOpallleHuH ¢ NpudopamMu
TCXHUYCCKHUMU yCTpOfICTBaMH, AJid COXpaHCHUSA 3J0POBbA U COGJHO[[GHI/I}I
HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOLIeH cpelie

11.19

PaGoTate B rpymme C BBIOJTHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO PaCHpelesTh 00S3aHHOCTH U
IJIaHUPOBATb ACATCIBHOCTH B HCCTAHAAPTHBLIX CUTyalUAX, aIACKBATHO
OLIEHMBATh BKJIAJ KaXJON0 U3 YYaCTHUKOB TPYIIBl B pELICHUE
paccMmaTrpuBaeMoit mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITIACC

Kon Koa npoBepsiemoro

pasaejia IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupoxe. Hayuneie meronbl
MIO3HAHMS OKpYsKarolero Mupa. Posb axkcniepumenTa
U TEOpUHM B IIpollecce IMO3HAHUSA IPHUPOABL.
DKCIEPUMEHT B (hU3HKE

1.2

MopenupoBanue buznueckux ABJICHUN 5
npoueccoB. Hayunsie runore3sl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUlBl NPUMEHHUMOCTH
¢usznyeckux 3aKoHOB. IIpUHLIMII COOTBETCTBUS.
Porr w wmecro ¢usukum B PopMHUpOBAHUU
COBPEMEHHOM  HAy4yHOW  KApTHHBI MHpa, B
MPAKTUYECKOU ESITEILHOCTH JIOICH

MEXAHHUKA

###HPari#KUHEMATHUKA

2.1.1

MexaHuueckoe IBYDKEHUE. OTHOCHUTEIBHOCTE
MexaHuyeckoro aBwkeHus. Cucrema oOTcuéra.
TpaekTopust

2.1.2

[lepememienue, CckoOpocTh (CpedHsii  CKOPOCTb,
MTHOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepUabHOU
TOYKH, UX TMPOEKIUU Ha OCU CHCTEMbI KOOPAMHAT.
Clio’)keHre epeMEIICHUI U CI0KEHUE CKOPOCTEH

2.1

2.13

PaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBwkeHue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOPOCTH, YCKOPEHMS, IIyTH U IepeMeLICHUs
MaTEpUaIbHONU TOUYKH OT BpEMEHHU

2.1.4

CBobOomHoe mageHue. Y cKopeHrue cBOOOHOTO
naacHusAa

2.1.5

KpuBonunerinoe JIBIOKEHUE. PaBHOoMepHOE
JBUKEHHE MaTepUAIbHONM TOUKH MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAsT CKOpocTh. [lepron u
yacToTa. LleHTpocTpeMHUTENbHOE YCKOPEHNE

2.1.6

TexHUUecKrue YCTpPOMCTBA: CHUIOMETP, JABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE TIepeaun

2.1.7

[Ipaktudeckue paboTel. lM3MepeHHe MIHOBEHHOM
ckopoctu. HMccnenoBaHue COOTHOLICHUS MEXAY




IIyTSAMH, IIPOMICHHBIMHU TEJIOM 3a
MOCJIeIOBATEIbHBIC PAaBHBIE TPOMEKYTKH BpPEMEHU
NPy PAaBHOYCKOPEHHOM JBWKCHUU C HaYaJIbHOU
CKOpPOCThIO, paBHOW Hym0. M3ydeHuwe NBUKEHUS
mapuka B BA3KOW JKUAKOCTU. M3yueHHe NBUKEHHS
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

#HPari# IMHAMUKA

2.2.1

IIpuHnun otrHocurensHocTH [amwited.  llepBsslid
3akoH HeroroHa. MHepruanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoii 3akoH HbroTOHa 1511 MaTepuaibHOU TOYKU B
uHepransHoi cucreme otcuéra (MCO). Tperwmii
3akOH HpIOTOHA 11711 MaTepHaJIbHBIX TOYEK

22.4

3akoH BceMUpHOTO TAroreHus. Cuna TSHKECTH.
[TepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHUs
CKOJIBXKECHUSI M cuia TpeHus nokos. Kosddumument
TpeHusi. Cuia CONpOTUBIICHUS NIPU IBIXKEHUH TeJa
B )KMJIKOCTHU WJIU Ta3e

227

HOCTynaTeHLHOC u BpamaTCJIbHOC JABHMOXKCHHUC
abCcoOTHO TBEPOTO Tena

2.2.8

MoOMEHT CuJIbl OTHOCHTEIBHO OCH BpAIICHHUS.
[1neyo cumbl. YcaoBUsg paBHOBECHUS TBEPAOrO TEa B
ncCo

229

TexHUuecKkre yCTpoMCTBa: MOJIIUITHUKH, ABUKECHUE
MCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktuyeckne paboTel. V3yueHue  JBUKEHUS
Opycka M0 HAKJIOHHOHN IUIOCKOCTH TOJ JEHCTBUEM
HECKOJIBKUX cuil. MccnenoBaHne 3aBUCHMOCTH CHUIT
VIPYTrOCTH, BO3HUKAWOIIUX B Jaedopmupyemoit
NpYyXHUHE U PE3MHOBOM 00pa3lie, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue yciaoBHA paBHOBECHUS
TBEPJOTO TEJIA, UMEIOIIET0 OCh BPALICHUS

23

#i#HPari##3AKOHDBI COXPAHEHN A B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
UMITYJIbCa TeJla

232

3akoH coxpaHeHus umiynbca B MCO. PeaktuBHOE
JBUKCHHE

233

PaGora cumnel




234

MoHocTb CHIIBI

235

Kunernueckas »sHeprus MaTepHAIbHONM  TOYKH.
TeopeMao KUHETUYECKOU SHEPIUU

2.3.6

[TorenumanbsHas sHeprud. [loTeHIManbHas >HEprus
yIpyro nedhopMUpPOBaHHON MIPY>XUHBI.
[ToTeHmanpHas SHEPTUs Teja BOJIU3HM MMOBEPXHOCTH
3emau

2.3.7

IToreHnmanasrHble U HENOTEHIMAILHBIE CHIIBL. CBS3b
paboThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHUEM
MEXaHUYECKOW HSHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHUS MEXaHUYECKOU SHEPTHH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHUuecKne  yCTpOWMCTBA:  JABWIKEHHE  PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[Ipaktuueckue paboThl. M3yueHne cBsI3u CKOpocTen
Tel mpu Heynpyrom ynape. McciemnoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHHYeCKOU
SHEPruu Tena

3 MOJIEKVYJIAPHASA ©®U3UKA I TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE IBUIKEHUE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacCTHI[ BELIECTBA
Mogenu CTpOeHHs Tra3oB, KUIKOCTEH U TBEPIBIX

3.1.2 Tell U OOBSACHEHHE CBOMCTB BeEIlECTBA HAa OCHOBE
3THUX MOJECIIEN

313 Macca MOJIEKYII. Konunuectso BELIECTBA.
[TocTostnuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mogens upeanbHOro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AblcomoTHast Temmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOIO  JIBUXKCHUS
yactull rasza. [lIkana remnepatyp KenpBuna

317 VYpaBnenune Kianeilipona — MenaeneeBa. 3akoH
JanpToHa

318 ["a30BbI€ 3aKOHBI. M301mponiecchl B HieaibHOM Tra3e ¢

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpPMa,




u30x0pa, n3odapa

3.1.9

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktudeckue paboTel. I3MepeHrne Macchl BO3ayxa
B KiaccHOM koMHare. McciienoBanne 3aBHCHMOCTH
MEXAYy TIapaMeTpaMU COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMoguHamMuueckast cucrema. Buyrpennss
SHEPTUsl TEPMOJANHAMHUYECKONW CHUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonmudectBo TemnoTrel W pabota. BHyTpeHHss
SHEPrusl OTHOATOMHOTO UJI€ATbHOIO ra3a

323

Bunsr TEeIIonepeIauu: TEIJIONPOBOIHOCTbD,
KOHBEKLUsA, M3IydeHHe. TemoéMKOCTh  Tea.
VnempHass  TEIIOEMKOCTHL — BemiecTBa.  Pacuér
KOJIMUECTBA TEIJIOTHI MPU TETUIONEpeaayue

324

IlepBbiii  3akoH TepmoauHamuku. IIpuMeHneHue
NIEPBOr0 3aKOHA TEPMOAMHAMUKH K H30IIpOLIEccaM.
I'paduueckas uHTEpHIpEeTaLUs pabOTHI Ta3a

3.2.5

Tenmosrwie MAaIlIUHBI. [TpunHUIBL IEUCTBUS
TerioBbIX MamwuH. [IpeoOpa3oBaHusi SHEpPruu B
TeroBblX MamuHax. Koadduuument mnonesnoro
neiictBus (manee — KI1/1) TerutoBoit mammael. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B Ipupoae. TemioBble JBUTATENH.
DKoJorn4ecKkue mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHUUecKrue yCTpOWMCTBA: JIBUTATENb BHYTPEHHETO
CropaHus, ObITOBOM XOJOUIBHUK, KOHTUITUOHED

3.2.8

[Ipaktuueckue paboTbl. M3mepeHue yIenbHOM
TEMI0EMKOCTH

33

###Par###AI'PEIATHBIE COCTOSHUMA BELIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATypPhl KUTIEHUSI OT 1aBJICHUS

332

AOCONIOTHAS U OTHOCUTENbHAS BJIAXXHOCThH BO3JTyXa.
Hacelennslii nap

333

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHM3O0TPOIUSI CBOMCTB KpUCTaIoB. JKuakue
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI




[lnaBnenue u Kpuctamm3zauus. Y IeJIbHas TEIIOTa

334
riasnenus. Cyomumanus
335 YpaBHeHHE TEIIOBOTO OamaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUHU MOIYYESHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  4YHCIIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJOTUU
337 [Ipaktuueckne paboTel. M3MmepeHne BIAXHOCTH
o BO3JyXa
4 DJIEKTPOAMMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 Onexrpuzanus Tel. OJEeKTpudeckuid 3apsn. [lBa
o BHUJIA 3JIEKTPHUCCKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, TUAIEKTPUKHU U MTOTYIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
4.14 B3aumoneiictBue 3apsaaoB. 3akon Kynona
DIIEKTPUYECKOE noJe. Hanpsiokénnocthb
4.1.5 aNeKTpudeckoro mnojs. [lpuHuun cynepno3uiuu.
JInHuM HanpsHKEHHOCTH AJIEKTPUYECKOTO MO
416 PaGora cUiI AIEKTPOCTATUYECKOTO TIOJISL.
o IMorennuan. PasHOCTh MOTEHIIMATIOB
4.1 [IpoBOAHMKN U [OUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUUIECKOM rnoJe. Husnextpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsiKEHHOIO
KOHJIeHCAaTopa
TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 JIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMIICHHE  DJIEKTPOIPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTuueckue paboTHI. N3mepenue
o DIIEKTPOEMKOCTH KOHIEHCATOPA
HH#HPar##HITOCTOSIHHBIN DJIEKTPUYECKHUM TOK. TOKUM B PASJIMYHBIX
CPEJAX
VYcnous CYLIECTBOBAaHHUS MOCTOSTHHOTO
4.2.1 3NIEKTpUYECKOro Toka. Mcrounmku Toka. Cuiia Toka.
4.2 [TocTOsIHHBINM TOK
422 Hampsokenne. 3akon OMa 1715 yyacTka Lenu
423 DIIEKTpUYECKOe CONPOTUBJICHHUE. VY nenbHoE

COIIPOTUBJICHUEC BCIICCTBA




424

[TocnenoBarensbHoe, mapaieIbHOE, CMEIIAHHOE
COCIMHEHHE TIPOBOTHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHOCTh OJICKTPHYCCKOI'O TOKA

4.2.7

anektpoaBrkymas cuina (manmee — DJIC) wm
BHYTpPEHHEE COIPOTHUBJIIEHHE HCTOYHUKA TOKA.
3akoH OmMma TUTSt TTOJTHOU (3aMKHYTOM)
3NeKTpudecKo nenu. Koporkoe 3ambIikaHnne

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAJUIOB.
3aBUCHUMOCTb  COINPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTD

4.2.9

ONeKTpuyeckuii TOK B  Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TomympoBomauku. CoOCTBEHHAass W TpPUMECHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. (CBOMCTBa p-n
nepexo/a. [loaynpoBoaHMKOBBIE TPUOOPHI

4.2.11

DNEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DIEKTPONUTHYECKAs JUCCOLMAIUS. DIEKTPOJIN3

4.2.12

DneKkTpuyeckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSATENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [lnazma

4.2.13

TexHUUYecKre yCTpOMCTBA: aMIIEPMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npudopHI, 3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BAaKyyMHBIH JHOJ,
TEPMHUCTOPbI u (boTope3ncTopsl,
MIOJIyTIPOBOIHUKOBBII TNOJI, TaJbBaHUKA

4.2.14

[Ipaktuueckue paboTel. M3yueHue CMeEMaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHMka TOKa U €ro
BHYTPEHHETO COIPOTHBIICHUS. Habntonenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMble 371eMeHTHI COAEPKAHMS

OJIEKTPOMHAMUKA

4.3

##HParH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MH/IY KA




ITocTostHHBIE MAarHuTEL. B3aumoneiictBue

4.3.1 MOCTOSTHHBIX MAaTHUTOB
MarnutHoe nosie. BekTop MarHUTHOM HMHIYKLHH.
439 IIpuHnun cynepnosunuu. JluHUM MarHUTHOU
e UHIyKIUH. KapTuHa JTHHUE MarHUTHON WHIYKITAH
MOJISI MOCTOSIHHBIX MAarHUTOB
MaruutHoe nojie mpoBOAHUKA ¢ TOKoM. KapTuna
JUHUN TOJsl AJMHHOTO MNPSIMOTO MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOAHMKA, KAaTYIIKH C
TokoM. OnweiT  Opcrena.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE
Cuna JlopeHma, €€ MOAyJb W HampaBJEHUE.
435 JBr>kKeHre 3apsHpKEHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHoM noJje. Pabota cunsl Jlopenua
4.3.6 SIBneHue 3MeKTPOMarHuTHOM MHIYKIIUU
4.3.7 [ToTok BEKTOpa MArHUTHON MHIYKIIHHU
433 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayKknuu Papajes
Buxpesoe anexrpuueckoe nose. 9J{C nHaykunu B
4.3.9 IPOBOJAHMKE, JBMXKYIIEMCS IOCTYNATENbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunykruBHocTh. SBnenune camomHaykiuu. DJC
o CaMOUHIYKIIH
43.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
43.13 DIIEKTPOMAarHUTHOE I0JIe
TexHuueckrue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUTBHI, IEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHULl, MHAYKIIMOHHAS MI€Yb
[IpakTtuueckne paboThl. l3ydeHne MarHUTHOTO
MoJIsl KaTyIIKu ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosanue SIBJICHUS AIEKTPOMATHUTHOMN
WUHIYKIUU

5 KOJIEBAHUA 1 BOJIHBI
###HPart#MEX AHUYECKHUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KosnebarensHas cucrema. CBOOOIHBIE KOJIEOAHWS.
5.1 5.1.1 lapmonnueckue konebanus. Ilepuoxn, wyacrtora,
aMILTUTyAa U ¢a3a KojaeOaHuit
5.1.2 [IpyXuHHBIA MasiTHUK. MaTeMaTH4eCcKuil MasiTHUK




YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
KuHematndyeckoen  OUHAMMYECKOE  ONUCAHUE
K0J1e0aTeNbHOTO IBUKEHUS

IIpeBpamienue 5SHEpruM I1pU  TapPMOHHYECKHUX
kosnebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXO/IHOM BEIWYHMHBI C aMIUTUTYIaMHU KoJjeOaHHi
€€ CKOPOCTH M YCKOPEHUS

KonebarenbHbIit KOHTYP. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJle0aHHs B  HJICAIBHOM
KoJIeOAaTeIbHOM ~ KOHTYype. AHAJOTHs  MEXIY
MEXaHUYECKUMHU " AJIEKTPOMArHUTHHIMH
koneOanusimu. @opmyna ToMmcona

3aKOH COXpaHEHHMs SHEPrudM B  HJICATBHOM
K0JIeOAaTeIbHOM KOHTYpe

BrinyxaeHHbie MEXaHUYECKHe KoJieOaHus.
Pe3onanc. Pe3onancHas kpuBasi. BbIHyXI€HHbIE
3IEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemenHbIi Tok. CHHYCOUIANIbHBIN TIEPEMEHHBIN
TOK.

MonHoOCTh MEPEMEHHOI0 TOKA. AMIUIUTYAHOE WU
JEUCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAPSIKCHUSI

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepemavya u
notpebdieHne ANEKTPUYECKOM SHEPTHH.
OKOJIOTHYECKUE  PUCKM  TOpU  IPOU3BOACTBE
ANEKTPUUECKOM SHEPTUH. KynbsTypa
HCIIOJIb30BaHUA BJICKTPOSHCPIUU B HOBCG,Z[HGBHOI\/’I
KU3HU

5.1.11

TexHuueckue YCTpOICTBA: ceiicmorpad,
ANEKTPUUECKUN 3BOHOK, JIMHUU 3JIEKTpoInepesad

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH M€pHoJia MaNbIX KojeOaHui rpy3a Ha
HUTH OT JJAMHBI HUTH W MacChl Tpy3a.
HccnenoBanre mNEpPeMEHHOTO TOKa B LENU U3
OCJIICAOBATCIBHO COG,Z[I/IHéHHLIX KOHACHCATOpa,
KaTYIIKU U pe3ucTopa

5.2

#HH#HPar#MEX AHUYECKHUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

Mexanuueckue BOJTHBI, YCIOBHS
591 pacrpocTpaHeHHS. [epuon. CkopocTb
pacmpocTpaHeHus ¥ JynHa BoJHBIL. [lorepeunsie u
TIPOJIOJIBHBIC BOJTHBI
599 ###HPar#H##  WHrepdepeHums u  audpaxus

MECXaHUYECCKUX BOJIH




523

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS H3JIy4YEHUS
JJICKTPOMArHUTHBIX BOJIH. B3auMmHasg opueHTanus
BeKTOpOB E, B 1 v B 271€KTpOMaruuTHON BOJIHE B
BaKyyMe

525

CBOMCTBa 3JICKTPOMAarHUTHBIX BOJIH: OTpa)X€HHUE,
HpEJIOMIIEHUE, HoJrIpu3anus, Iudpaknus,
uHtepdpepenima. CKOpPOCTb  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIATIBI pPagroCBsI3H 51 TEJIECBUIECHUSL.
Pannosnokanusa. DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaloIlei Cpeabl

528

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JMATHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paguolpHEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

53

##HPari#H#OII TUKA

5.3.1

[IpsamonMHEiHOE  pacHpOCTpaHEHUE CBETa B
oaHopoaHOoM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTpPaXEHHUs] CBETa.
[TocTpoenne n300pakeHH B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHBI IPEIOMIIEHNUS CBETA.
AOCOMIOTHBIN MTOKa3aTeNb MPEIOMIICHHS

534

[TonmHoe BHyTpeHHee oTpaxkenue. [IpenenbHblit
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClloxkHbIH cocTaB Ge10ro cBera.

IlBer

5.3.6

Cobwuparonue ¥ paccewBarolIne JWH3BL. TOHKas
nuH3a. DoKycHOE paccTOSTHUE M ONTHYECKAsl CHUiia
TOHKOM JnuH3bL. IlocTpoeHne wu300paxeHuil B
COOMpAIOIIMX U paccenBaroNMX JTuH3aX. Popmyna
TOHKOM JIMH3BI. Y BEIHUEHHE, JaBacMOe JTUH30HM

5.3.7

IIpeneinsr IIPUMEHUMOCTH F€OMETPUYECKOU
OITUKH

5.3.8

HNurtepdepentus ceera. KorepeHTHBIE HCTOYHHKHY.
VYcnous HaOJI0ICHUS MaKCHUMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB




Hudpakuus csera. [AudpakuuonHas peméTka.
VYcnoBue HaOMIONEHNS TTIAaBHBIX MaKCUMYMOB TIPH
NaJeHNd  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TU(PaKITMOHHYIO PEIIETKY

539

5.3.10 [Tongpuzanus ceera

TexHuueckue YCTpOICTBA: OYKH, ayma,
5311 doroanmapar, MPOEKLMOHHBIN amnmapar,

MHUKpPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  OITHKA,
TU(pPaKIMOHHAS PEIIETKA, TTOISIPOUT]

[IpakTtuueckne paboTel. M3mepeHwe moka3aTes
5312 MPETOMIICHUS. Uccnenosanue CBOICTB
o n300paxkenuii B juH3ax. HaOroaeHue Qucrepcun

CBCTa

DJIEMEHTHI CITIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTHU

I'panuiel IIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:
' WHBAPUAHTHOCTb MOXYJSL CKOPOCTH CBeTa B

BAKyyMe, TPUHIIMI OTHOCUTEIHHOCTH DIUHIITEHHA

62 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3aMeyIeHHe BPEMEHH U COKpAILlEHUE JJTUHBI

6.3 DHEprusi 1 UMITYJIbC CBOOOHOM YaCTHUITbI

CBsi3b  Macchl € DJHEprued W  UMILYJIbCOM
6.4 CBOOOHON YaCTHIIBI. DHEPrUsl MOKOsI CBOOOIHOM

YACTHUILIBI

KBAHTOBAA ®U3MKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna [lnanka cBsA3uW BHEpruu
7.1.1 ¢oroHa ¢ ero 4actoTod. DHEPrust M HMILYJIC
doroHa

OTtkpeiTue u uccneaopanue Gorodddexra. OnbITHI
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

VYpaBHenne OuHmTerHa s GoTodddekra.
«Kpacnas rpanuma» porodrddexra

7.1.4 Hasnenue ceera. OnbrTel [1.H. Jlebenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

716 TexHuueckue YCTPOMCTBA: ¢doToz1eMeHT,
o doTogaTunK, CoNHeYHas batapesi, CBETOAUO,T

7.2

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [InanerapHas
MOJIEJIb aTOMa




7.2.2

ITocrymarer bopa. HM3nydeHue u mnoryionieHue
($OTOHOB MpHU Mepexoae aTomMa C OJHOTO YPOBHSA
SHepruu Ha Apyroil. Buasl cnektpoB. CHexTtp
YPOBHEM 3HEPrUU aTOMa BOJIOPOJA

7.2.3

BousiHoBBIE cBOMcTBa yactul. BoaHbel ne bpoiis.
KopmyckymsipHo-BontHOBO#M yanu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CrnoHTaHHO€ M BBIHYXKJIEHHOE  H3JIyYCHHUE.
YCTpoiicTBO M PUHIMI PabOTHI J1a3epa

7.2.5

TexHUUecKre yCTpPOMCTBA: CHEKTPAIBbHBIN aHAIU3
(cnexTpockomn), Jlazep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[IpakTuueckue paboThL. Habmronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl HaOIIOCHUS u perucTpanuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OtkpeiTue pangnoaktuBHOCTH. OMNBITH Pezepdopaa
MO0  ONpEACNCHUI0 COCTaBa  PaJUOAKTUBHOTO
usnydenus. CBoiictBa anb(a-, Oera-, ramma-
u3ny4deHus. BiausHue paauoakTHBHOCTH Ha KUBBIE
OpTraHU3MBI

7.3.3

OtkpeiTue mnpoToHa M HeWrpoHa. HykimonHas
monenb siapa leiizenOepra — MBanenko. 3apsa
saapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacna. I'amMma-uznyuenue. 3aKoH
pPaaMoaKTUBHOIO pacnaja

7.3.5

DHeprusi CBA3M HYKJIOHOB B sAlipe. SIIepHbIE CUJIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES sSAEP

7.3.7

Snepublii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[Ipobnembl U MEepCreKTUBHI SAEPHON IHEPTETUKU.
DKOJIOTUYECKHE ACHEKTHI SIAEPHON SHEPTETUKU

7.3.8

DneMeHTapHble 4YacTHIlbl. OTKpPBITUE TMO3UTPOHA.
DyHIaMEHTaIbHBIE B3aUMOJICUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa
BunbcoHa, siaepHbli peakTop, aToMHas bomba

7.3.10

[Ipaktuueckne pabotel. MccnenoBanue TpPEKOB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, sSipKue 3BE3BI,




IJIaHCThI, X BUAUMOC IBUKCHUC

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOM TPYIIIbI.
[InaneThI-TUraHThl ¥ UX CHOYTHHUKHU, KapJIUKOBBIC
riaHeTsl. Manbie Tena CoTHEeUHON CUCTEMBbI

8.3

Comnne, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTh

8.4

Ncrounuk sneprum ConHua v 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TEeMIIepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHBIN KJIacC —
CBETUMOCTBY. 3BE3 7Bl TJIABHOM
NIOCJIE0BATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) Ui 3BE3] TJIaBHOT
IIOCJIEI0BATENBHOCTH

8.6

H##Par###BuyTpeHnee CTpPOEHHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u 3Boaronuu CoJHIIA U 3BE3/1. DTAaIbl )KU3HU 3BE3

8.7

Mineunsiii [lyte — Hama [Nanaktuka. CnmpanbHas
CTpyKTypa ['anakTuku, pacrpenencHue 3BE31, raza
u neun. llonoxxenune u nawxkenue ConHuoa B
lanakTuke. [Tnockas u chepuyeckas MoJICUCTEMBI
lanaktuku

8.8

Tunsl ramakTuk. PanuoranakTMKM W KBas3apbl.
UYéEpHble AbIPHI B sApax TATAKTUK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u paanyc
Bcenennoii, teopusa bonwsmoro B3peiBa. Mogenb
«ropsiuert BecenenHoiiy. PennkroBoe uznydeHne

8.10

Macmrabnas CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie poOIeMbI
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30oBaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

CchopMupoBaHHOCTh YMEHMH pacro3HaBaTh (pU3MUYECKHE SBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BH&[[GHI/IG OCHOBOIIOJararommumMmu (1)I/ISI/II-I€CKI/IMI/I IIOHATUAMHU n

BEJIMUYMHAMU, XapaKTEePU3YIOIUMHU (PU3HUECKHE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHHUW TPUMEHATH 3aKOHBI KIJIACCHUYECKON
MEXaHHKH, MOJIEKYJISIPHOM buznku u TEPMOANHAMHUKH,
QJICKTPOJAUHAMUKU, KBaHTOBOU (1)I/ISI/IKI/I JI1 aHallku3a U OG'LHCHCHPISI
SBJICHUM MUKpOMHUDPA, MAKPOMHMpA M MeEramupa, pas3jiidarb YCJIOBH
(rpanuIbl, 00J1ACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUuii xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
HCIOJIb30BaHUA YAaCTHBIX 3daKOHOB; aHAJIMU3UPOBATH (1)I/I3I/I‘-IGCKI/IC
MPOLECChl,  HUCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopMUpOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS IMPUMEHUMOCTH

Mozenel (pU3nUecKux Tel U MPOIECCOB (SIBICHUI)

ChopMHpPOBAaHHOCT, yMEHHS peIIaTh pPAcu€THBIE 3aJa4dl C SBHO
3aIaHHOW W HESIBHO 3aJlaHHON (PU3MYECKOW MOJENIbIO: HA OCHOBAaHHUH
aHamM3a YCIIOBHsS BbIOMpaTh (U3UUECKUE MOJEIH, OTBEYAIOLINE
TpeOOBaHUSM 33a[ja4l, TPUMEHSITH POPMYIIBI, 32aKOHBI, 3AKOHOMEPHOCTH
U TOoCTynaThl  (U3WYECKUX  TEOpPUH  TPH  HCIOJIH30BAHHH
MaTeMaTUYeCKUX METOJIOB PEIICHHUS 3ajJad, MPOBOIUTH PacuéThl Ha
OCHOBAaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJbl  pElIeHUss ¢  Y4E€TOM  TMOJYyUYEHHBIX

pe3yNbTaToB

Pemate kauecTBeHHBIC 3a7auu, TPeOyrOIIME NMPUMEHEHUs 3HAHUU W3
pa3HbBIX pa3fesioB IIKOJIBHOTO Kypca (PU3MKH, a TaKKe WHTErpaluuu
3HAHUM W3 JPYTUX TNPEIMETOB E€CTECTBEHHOHAy4YHOrO0 LHKIIA:
BBICTPAaUBaTh JIOTMUECKYIO LENOYKY PpacCyKIEHUH C OINopoll Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHHUA




BJIaI[eHI/IC OCHOBHbBIMH METOJaMH Hay4YHOT'O II03HaHUA,
HCIIOJIb3YCMBIMHU B (I)I/I?)I/IKGI MNpoBOAWUTL MNPAMBIC U KOCBCHHBLIC
M3MepeHus (DU3UYECKUX BEIWYWH, BBIOWPAs ONTHMAIbHBIA CIIOCOO
W3MEPEHUsSI W HCIOJIB3Ysl W3BECTHBIE METOJBI OIEHKH TOTPEIIHOCTEH
U3MEpEHUll, MPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCITOJIB30BaHUEM MMPAMBIX H3MepeHHﬁ, OGB}ICHSITL
MOJTyYCHHBIC PE3YNbTaThl, UCHOIb3YS (DU3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHS, M JIeJIaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30MacHOTO Tpyaa
P MPOBEJACHUU UCCIICIOBAHUI B paMKaxX y4eOHOTO 3KCIEpUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKOW  JCSITENBHOCTH C  HCIOJh30BAHHEM
nU(PPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB W JIaOOpaTOpPHOTO

o0opymoBaHUs

ChopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH H  OIICHUBATH
noceACTBHs ObITOBOI M MPOM3BOACTBEHHOM NIEATENHHOCTH YEIOBEKa,
CBSI3aHHOU C (PU3MYECKUMHU NPOIECCaMH, C MO3MLIUNA HKOJIOTHYECKOM
0€301acHOCTH; IIPEICTABICHUN 0 pauroHaIbHOM
MIPUPOJONOJIB30BaHUM, a  TakkKe€  pPa3yMHOM  HCIOJIb30BAHHUH
JOCTMKEHHM HAyKM W TEXHOJIOTMHA JUIsl JAJbHEWILEro pa3BUTHUS

4eJI0BEUECKOro 00IIeCTBa

OBnageHue pa3IUYHBIMH criocobamMu  paboThl ¢ MHpOpManuei
¢u3nveckoro  coAaepX aHWg C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUH KPUTHYECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MoJydyaeMoi nHpopmamu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITh  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSTUS, TEOPMU MW 3aKOHBI [UJIs aHajiu3a |
00BsiCHEHUST (PU3UYECKUX TPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHCTEMAX, B MEXKIAUIAKTUYECKOM CpeAe; JABUKECHUS

HEOECHBIX TEJI, DBOIIONMH 3BE€311 M Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon
pa3n Kon
ena/ 3jIemMe IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
TeM HTa
bl
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanuueckoe JABHXXCHUC. OTHOCUTENBLHOCTh MEXAHUYECKOTO JBHXXCHUA.
o Cucrema orcuéra
MarepuanbHast TOUKa.
i § TpacKTOpHA
E& pammyc-gekTop:
7(t)=(xlr) pe ) =(2)),
TpPAeKTOPIIA,
{B=
nepeMeNeHIIe: ;
1.1.2 Pelacin y
Ar=r(t,))-r(t)=r,-1n=
= (Ax,Av,Az),
IyTb.
CrnokeHHe nepeMeIeHHI:
A =40 + A,
CKOpOCTh MaTEpUAIBHON TOUYKHU:
. Ar o
U=— =rr=[u,ﬁ_.u1_ u]
ﬂ.r _"I.I'—':' i
Ax " . ;
1.1.3 v,=—| =X/, aHAJNOINYHO v, =Y, V.= Z,.
Af [, 0 :
CnozeHne ckopocTeil: o, =0, + 0, .
Brluucnenue nepeMernenys 1 Myt MaTepuaibHOM TOYKH IIPU
MPSIMOJIMHEHHOM JIBFDKEHHH BIOJb OCH X TI0 TpadUKy 3aBUCUMOCTH Vx(t)
1.1.4




& L AD g
E’TCKDPEHIIE MAaTEePIHATBHOI TOYKII: a = ﬁ_\_‘ =u = [H:.- L ] 3
L larso0 ]

Au,
=

== :”_.ﬁ=['u1_]r ', AHANOTHYHO a, =(v, ', a.=(v.).

PaBHOMEpHOE MPSIMOIIMHENHOE JTBUKEHUE:

115 x(t) = x¢ + voxt

4(t) — vox = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE JBUXKEHUE:

at

x(t)=x,+y, t+

v(t)=y, +at

a. = const
U2‘:1' s U_l‘x = EH.T (IJ _I]]
U, + U,
HPII IBILKCSHINI B OTHOM HAIPABIICHIII IIVIE S = %-I
CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.
Yi_op
Ly
Yo o
(@] Xo t—
JIBm>keHue Tena, OpOIIeHHOTO MOJT YIIIOM 0, K TOPU30HTY:
1.1.7
[.r{if} =x; +U,t=x +U,cosa-f
e . 2
13'{;} =y, U, t S =V, + U sina- -2
: 2 2
v (t)=v, =uv,cosa
v (t)=uv,, +g 1t =v,sino— gt
g.=0
g, =—g=const
118 KpuBonuneiinoe nuxenue. JBuxeHue MaTeprualbHOM TOUYKHU O

OKPYKHOCTH.




VYrnoBas v IMHEHHAS CKOPOCTh TOUKU:
v = wR
[Ipu paBHOMEPHOM JBUKEHUN TOYKHU IO OKPY>KHOCTH
2

:—:2
w T mv

. LleHTpOCTpEMUTENHFHOE YCKOPEHHE TOUKH:

. [lotHOE yCKOpEeHHE MaTepUaIbHOU TOUYKHU

TBépnoe Teno. IlocTynarenbHoe U BpalaTesibHOE JBUKEHUE TBEPAOTO TEJa

1.2

JTMHAMUKA

1.2.1

Nuepumnansubie cuctembl otcu€ra. [lepBolii 3axkoH Hprorona. IlpuHuumn

oTHocurebHoCcTH [ amuies

1.2.2

Macca temna. [InoTHOCTE BelecTna:

_m
P=y

1.2.3

Cuna. [IpuHIMn cyneprno3uuuy CUiI:

FpaBHo,ﬂei‘{c‘rB = Fl + F2+' .-

1.2.4

Bropoii 3akon Hetorona: n1s marepuansHoi Touku B MCO

F]_ = maq

Ap = FAt

1.2.5

‘FIE F21

Tperuii 3akoH HbproTOHA 1711 MaTEPUAIIBHBIX TOYEK:

3

Fi; = —F5

1.2.6

3aKOH BCEMHUPHOIO TSTOTCHUS: CHJIBI TPUTSKEHHS MEXKIY TOYECUYHBIMH
MacCaMH paBHEBI
myms
R2

F=G




Cuna tsokectu. lleHTp TsbkecTH Tena. 3aBUCHUMOCTH CHJIBI TSKECTH OT

BBICOTHI h HaJl TOBEPXHOCTHIO IJIAHETHI pagunycoM RO:

B GMm
"9 T R, + h)?

1.2.7

Cuna ynpyrocru. 3akoH ['yka:
F.=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHust CKOJIbKEHUS:
F, = uN

Cuna TpeHus nokos:

Frp = uN

Koaddumuent tpennst

1.2.9

JlaBnenue:

P=7

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CUJIBI OTHOCUTEIIBHO OCHU BpalICHUA:

M| = F1, rae | — miedo cumbl

F

OTHOCHUTEIILHO OCH, Npoxoadiei yepe3 Touky O NepneHIuKyISIpHO PUCYHKY

1.32

LlenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUECK:

3 >

? myry +mergt...

Tum.

my +m2+...

B onHOpOoaHOM T071€ TSKECTH

(g = const)

LOEHTP MACC TCJIa COBMAAACT C €ro HCHTPOM TAXKCCTU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
J’;‘vi'r1+fbi'r2 =)
\[F] W S




HHHP

arft 3akoH Ilackainsg
1.34
HHHP JlaBrienue B )xunkocTH, nokosimeiics B MCO:
arftt _ h
P =po +pg
1.3.5
3akoH Apxumena:
HHHP FApx = _PBI:ITSCH
ar# €CJIM TeJO U KUAKOCTh nokosites B ICO, To
136 FApx = p(ng;bITeCH
VYcioBue nmiaaBaHus Tl
1.4 3AKOHBI COXPAHEHU B MEXAHUKE
HHHP HNMnynsc MaTepuanbHOU TOYKHU:
arttt - *
p=mv
14.1
HHHP HNMmynbec cucTeMsl Teil:
arttt - ¢ *
P=p1Ltpt..
1.4.2
3aKOH U3MEHEHHS U COXPAHEHUSI UMITYJIbCa:
B CO
ﬂ‘?; = d5‘(?;1 + F;z +.. ) = JFlE;Her_uHﬂ't + FZBHemHﬂ't+' .
HHHP B CO , CCIIN
art#t#  Ap = A(p, +p.+...) =0
1.4.3
, €CIH
FlBHEHIH + FZBHemH+' =0
PeakTnBHOE NBIDKEHNE
H#HHP =
F
arftt
1.4.4 (
Ar X




Pabota cubl Ha MajOM MepeMenieHNN

A=|ﬁ'|-|;‘_\.f'|-c05 a=F -Ax

1.4.5

{E“

0}
MomHOCThL CHIIBL:

eciu 3a BpeMsi At paboTa CHITBI U3MEHSIETCS Ha , TO MOITHOCTh CHIIBI

AAd

p===
At

=F-vu-coso
Ar—

1.4.6

Kunetnueckast sHeprusi MarepuabHON TOUKU:

mv?  p?

E. —=——-

3aK0H N3MEHEHUS] KHHETUYECKOW SHEPTHH CHCTEMbl MaTEPHATBHBIX TOUCK:
B UCO AEkua = Al + A2 + ...

1.4.7

[lorennmaneHas 3HEPTUS:
JUTSl TOTEHIMAJIBHBIX CHJT

A12 = Elno‘reHr_l, - EZno‘reHu,_: ﬁEno*reHu,

[ToTeHmanpHas YHEPTUS MaTEPUATLHON TOUKH B OJTHOPOTHOM TIOJIe
TSKECTH:

Eno-reHu, = mgh

[ToreHuuanbHas 3HEpPTUs ynpyro 1eGopMHUpOBAaHHOIO Tea:

kx?
Enc»'rqu = T

1.4.8

3aKOH N3MCHCHUSA U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/IH:
Fuex = B + Emmm~
B IICO AE,ex = Agcex HEMOTEHIL. CHIs
B HCO AE,ex = 0. eCIH Agcex menoresm. cax = 0

1.5

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

1.5.1

'apmonunueckue kosebaHus MaTepUalbHOW TOUYKH. AMIUIUTYAa U (aza




KojeOanuii. Kunemarnueckoe onucaHue:
x(f) = Asin( ot +o, ).
v{)=x.
a(f=(v ), =—o'x(f)=a +o'x=0,
I7i€ X - CMEIICHUE U3 PABHOBECHSI.
JlmHaMu4yecKkoe onrcaHue:
ma, = —kx,

rIe
2

k=mow
. OTO 3HAYHT, YTO
F, = —kx.

DHepreTHYecKoe OMUCaHNE (3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH):

H.U‘+£_M,;jm_ﬁc4 B

2 2 2 2

CBsi3b  aMIUTUTYZBI KOJIGOAHWUH CMEIICHUS MaTEePHAIBHOM TOUYKH C

aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTH U YCKOPCHHUS:

Upee =04, =04

1.5.2

[Tepnon 1 yacToTa KoJIeOaHU:

o L
w0 v

[Tepron ManbIx CBOOOIHBIX KOJIEOAHUN MaTEeMAaTHYECKOTO MasiTHUKA:

T=2?EJI
g

[Tepron cBOOOAHBIX KOJIEOAHUI MPY>KMHHOTO MasiTHUKA:

7 e P o
k

1.53

Brinyxnennsie konebanus. Pezonanc. PesonancHas kpuBas

1.54

[Tonepeunsle u MpoaosbHBIE BOIHBL. CKOPOCTh pacIpOCTPAHEHUS U JUIMHA

BOJIHBI:
v

A=vT =-
v

WnTepdepentms u audpakius BOIH

1.5.5

3Byk. CKOpOCTH 3ByKa




MOJIEKYJIAPHAS ©OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJIAPHA S ®U3UKA

Mopgenu cTpoeHuss Ta30oB, KUAKOCTEM ©  TBEpABIX Tea. Ilycth
TEpMOJMHAMUYECKasl cucTeMa (Tes0) COCTOUT U3 N OJUHAKOBBIX MOJIEKYIL.

Torma KoJIM4ecTBO BEIECTBA

N m
vr=— =—
Ng u
2.1.1
rjae
N,— gucno ABoragpo, m — Macca CUCTEMBI (Tena),
U— MOJISIpHAs Macca BEIeCTBa
2.1.2 TermmoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anMonelicTBue yacTHI BENIECTBA
2.14 Huddysus. bpoyHoBckoe ABMKEHHUE
2.1.5 Mogenb uneansnoro raza B MKT
CBs3p  MeXIy [JaBICHHEM U  CpeIHEH KHHETUYECKOH DHeprueu
MOCTYIATEIbHOIO TEIUIOBOIO JABMKEHUS MOJIEKYJ HJEaJbHOIO Trasa
(ocnoBHOe ypaBHeHue MKT):
p zn{nl""ﬂz .
—ry o e s =i L -
3 3 k2 3
2.1.6 :
rae m0 — Macca OJTHOM MOJIEKYJIbI,
N
n=_—
v
- KOHIIEHTpALHs MOJIEKYJT
2.1.7 AbcomoTtHas Temmeparypa: T =t +273K
CBs3p  TeMmeparypbl Ta3a CO CpEAHEH KHHETHMYECKOM DHeprueu
MOCTYIATEIBHOTO TEIJIOBOTO JIBMXKEHHS €I0 MOJIEKYJI:
2.1.8 L
{ 2
o 3
L 2 2
2.1.9 VYpasuenue p = nkT
2.1.1

Mogenp ueaasHOTo ra3a B TEPMOIMHAMUKE:




| VpaBrerHe MeHreeesa — Knareiipora
IBmeerme V1A BHYTPSHHEH 3HEPTHH
VpaBHeHHe MeHeneeBa — KianmeiipoHa (OpHMEHIMEBIE (OpPMI
3amicH):

pRT

oV =%RT —vRT =NkT, p= o

EHPH}KEHIIE RIRTE: S BH}’TPEHHEﬁ IHEPTIII OOHOATOMHOTO IICalIBHOT

raza (IprIMeHIMEle (POPMEI 3aIIcH):

3 3 3m 3
U==-VRT ==-NKkT ==—RT =ve, T==pV
2 2 Pt 2
3akoH JlanbToHa AJI TaBJIEHUS CMECH Pa3pPEKEHHBIX ra30B:
2.1.1
1 _
P=p1+p2t..
N3ompoueccel B pa3peskeHHOM Ta3e ¢ MOCTOSHHBIM 4HCIOM MoJeKkysl N (c
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA V):
uzorepma (T = const): pV = const ,
nzoxopa (V = const):
P
— = const
T
2.1.1 wu3obapa (p = const):
2 V
— = const
T
I'paduueckoe mpeacrasnenue u3omnpoieccoB Ha pV-, pT- u VT- muarpammax.
OO0BeIMHEHHBII Ta30BbIA 3aK0H:
pV
— = const
T
JUIS1 TIOCTOSTHHOTO KOJIMYECTBA BELIECTBA V.
11 Hacpiennsle ¥ HeHachbllleHHble mapbl. KadecTBeHHas 3aBUCHUMOCTD
3 IJIOTHOCTU W HOABJICHUSA HACBIIICHHOI'O TIIapa OT TCMIICPATypPhbl, HX
HE3aBHCHUMOCTH OT 00BbEMa HACBIILIEHHOTO Mapa
2.1.1 BnaxnocTs Bo3ayXa.

OTHOCUTENbHAS BIAXKHOCTD:




Prapa (T) Pnapa (T)

P pascsaps(T)  Pracssnapa (1)
2.1.1 N3MeHeHue arperaTHbIX COCTOSSHMM BEIIECTBA: UCIIAPEHHE M KOHJECHCAlIUs,
5 KUTICHUE )KUJKOCTH
2.1.1 HN3menenue  arperaTHbIX  COCTOSIHUM ~ BELIECTBA:  IUIABJIEHHUE U
6 KpHUCTaJUTU3ALIHS
2.1.1
. [IpeoOpazoBanue sHEepruu B a30BBIX IEpPexoaax
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 Buytpennsis sneprus
Tennonepenaya kak cHnoco0 W3MEHEHHUS] BHYTpPeHHEH »sHeprum 0e3
223 coBepieHust padoTel. KOHBEKIHS, TEIIONPOBOAHOCTD, U3ITYICHUE
KonnuecTBo TEMNOTHI.
224 VYV nenpHas TEIIOEMKOCTD BEILIECTBA C:
Q = cmAT
VnenwpHas Ternora nmapoodpazoBanus L: Q = Lm.
225 VY aenwbHast TeroTa miasieHus A: Q = Am.
VenbHas TEMa0Ta Cropanus Tormsa q: Q = gm
DnemeHTapHas paboTa B TEPMOAMHAMUKE:
226 A=pAV
Brruucnenue paboTsl 1o rpaduky mporecca Ha pV-auarpamme
I1epBblii 3aKOH TEPMOJAMHAMUKU :
Q12 = AUsp + Agp = (Uz — Uy) + Apa
2.2.7
Anmabara:
Q2 = 0= 41 = (U3 —Uy) =AU,
2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtrumele mporecchl
[Ipunnuns geiictBus Ternosix MammH. KIT/T:
229 potese Qe Ol [0l
ey Oy Qearp
2.2.1 MaxkcumansHoe 3Hauenue KII. [{ukn Kapho:




Max N = Vg =

2.2.1

YpaBHEHHE TEIIOBOTO OanaHca:
Q+Q+Q3+...=0

OJIEKTPOIMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

Onexrpuzauus Tel U €€ NpOsBICHMs. ODJIEKTpUYecKuil 3apsa. JlBa Buaa
3apsiga.  OJEMEHTapHBIM  AJIEKTPUYECKUM 3apsAl. 3aKOH COXpPAaHEHUS

SJICKTPHUYCCKOTO 3apsaaa

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:

B OJJHOPOJIHOM BEIIIECTBE C TUAICKTPUICCKON MPOHUIIAEMOCTHIO

9

poglallel 1 lal]
A 4nes, r

Onexrpuueckoe nojue. Ero aeiicTBue Ha 3JIEKTPUUECKHE 3apsi bl

Hanpssk€HHOCTB IEKTPUYECKOTO TOJIA:

~_F

qnpo OHBIH
[Tone Toueunoro 3apsiaa:

q
ET:kT_Z

OJIHOPOJIHOE TIOJIC:

E = const.

KapTtune! nuHMiA HanpsHKEHHOCTH ATUX MTOJIEH

HOTGHI_II/IaJII:HOCTB SJICKTPOCTATHUYCCKOTIO I10JIA.

Pasznocth IIOTCHIMAJIOB U HAIIPSAXKCHUC!

Agy = q(@r — ¢2) = —qAp = qU.

[ToreHunanbHas 3HEPTUs 3apsa B 3JEKTPOCTATHUECKOM TMOJIE:

W =q¢

A= AW

HOTGHI_II/IaJI QJICKTPOCTATUYICCKOI'O ITOJIA:




P
q

CBs13b HaHpH}KéHHOCTI/I IoJis1 1 PAasHOCTH IMOTCHOUAIOB IJII OAHOPOJIHOI'O

anekTpocTarnueckoro nossi: U = Ed

[IpuHIHUI cynepno3uuuu 3JIEKTPUIECKUX MOJIEH:

E:E1+E2+...; (P:th +¢2+...

[TpoBOJHMKH B 3IEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsI0B: BHYTPH IIPOBOJHUKA

Et=0

E , BHyTpU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA (@ = const

ﬂI/IBHeKTpI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.

MMPOHUIACMOCTD BCIICCTBA €

Jusnekrpuyueckast

Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA:!

DIEKTPOEMKOCTb INIOCKOTO KOHICHCATOPA:

£EQS
= .,

d

3.1.1

Hapannem,Hoe COCANHCHUC KOHACHCATOPOB:

q=q1+qz+....Us =Uz =..., Chapana — C1 + C2+...

[TocnenoBarebHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=Ur+ Uz @1 = G2 =g — =t ot

3.1.1

OHeprus 3apsKEHHOT0 KOHAEHCATopa:
qUu  CU* ¢
c 2 2 2

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

CwuJa Toka:
|
At|,, 0

ITocTosHHBIN TOK: I = const

Jnst mocrosiHHOrO TOKA q = It

3.2.2

YcmoBus CYIICCTBOBAHUSA DJICKTPUUCCKOT'O TOKA.




Hanpspoxkenune U u 3/IC E

323

3akoH Oma 1Sl y4acTKa Lenu:

3.24

DIIEKTpUYECKOe COMNPOTHUBIICHUE. 3aBHCUMOCTD COMPOTHUBIICHUS
OAHOPOJHOTO TMPOBOAHMKA OT €ro JUIMHbBI W CEYEHHUs. YIeIbHOE

COIIPOTUBJICHUC BCIICCTBA.

l

3.2.5

Uctounuku Toka. IJ]C ucTrouyHnka TokKa:

A CTOPOHHHXCHI

a

E:

BuyTpeHHee conpoTHBIIEHNE UCTOYHUKA TOKA

3.2.6

3akon Oma ayis MonHOM (3aMKHYTOM) anekTpudeckor menu: E = IR + I,

OTKyJa

= R |

3.2.7

[TapamiensHOE COEIMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=02=_,,
1 1 1

=—+—+.
Rnapa.n.n Rl RZ

HOCHGI[OBaTeJIBHOQ COCAUHCHUC ITPOBOAHHUKOB!
U=Ul+02+.,11=12=..,
Rnoc.n == Rl + R2 +. ..

3.2.8

Pabora anexkrpuyeckoro Toka: A = [Ut.
3akoH [[xoyins — JleHna:
Q =I?Rt

Ha pesucrope




UZ
R:Q =A =I?Rt =IUt=?t

MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

2= E =IU
AL a0
TemioBast MOLTHOCTB, BbIEIsIEMAs HA PE3UCTOPE:
5
329 P:IJR:E — 7T
R
MoIHOCTh HCTOYHUKA TOKA:
A4
B = ;“’" =ErI
Ar—30
301 CBOOOJIHBIE ~ HOCUTENM JJIEKTPUYECKUX  3apsioB B MPOBOJHHKAX.
'0' MexaHu3Mbl TPOBOJUMOCTH TBEPABIX METAIJIOB, PACTBOPOB M PACILUIABOB
3JIEKTPOJIUTOB, ra3oB. [TomynpoBoauuku. [1oaynpoOBOIHUKOBBIN U0
33 MATHUTHOE I1OJIE
MexaHn4eckoe B3aMMOJCHCTBUME MAarHuToB. MarnutHoe mnoiie. Bekrop
MarHUuTHOW MHAYKUUH. [[puHINN Cyneprno3uiini MarHUTHBIX MOJICH:
33.1 B=B;+B,+..
Jlunuyn wWHAYKOUMKM ~MarHuTHOro mnoisa. KapTtuHa JuHUN  UMHAYKIUU
MarHUTHOTO TOJISl TIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe ToJie MPOBOAHUKA ¢ TOKOM. KapTwHa nuHuUNA
332 MHIYKIUHA MarHUTHOTO T10JIs JUIMHHOTO TIPSIMOT'O IPOBOJAHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IMPOBOJHMKA, KATYIIKH C TOKOM
Cunia AMnepa, e€ HanpaBJIeHUE U BEIUYHMHA:
F, = IBlsina
3.33
, TJIe 0L — yTOJI MEXK]ly HallpaBJICHUEM MPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJIeHHE U BEJTMYMHA:
Frop =1 g | vBsina
3.34

I/I€ 0. — YToJl MEXy BEKTOpaMu

s
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. I[BI/I)KCHI/IG SapH)ICGHHOﬁ YaCTULIbI B OAHOPOAHOM MAarHuTHOM I10JIC

34

OJIEKTPOMATHUTHAA MH/YKINA

34.1

[ToTok BEKTOpa MarHUTHOM UHIYKLIMU:
® = B,S§ = BScosa

34.2

SIBnenue snexkrpoMarHuTHOW MHAYKUIUK. I/]C uHAyKIIMN

343

3aKOH 3JIEKTPOMarHuTHON MHAyKuuu Papajes:

AD
E :_E :—(IJ;
A

3.44

&y

I

O/1C uHayKIMK B IPSIMOM MIPOBOJHUKE JJTMHOM |, IBYOKYyIIEMCs CO

CKOPOCTBIO

CER)
B OI[HOPOIIHOM MAardmuTHOM II0JIC BZ

| E; |= Blvcosa

, TJIE 0. — yToJl MEXy BEKTOpoM B 1 Hopmaibio

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI




Bu v
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| E; |= Blv
34.5 [IpaBuiio Jlenma
NHIyKTUBHOCTD:
L o
3
346 ,umm ®=LIL
Camounaykuus. 9JIC caMOMHAYKIWH:
Al
E, =—L—L =L,
Ay
DHeprus MarHUTHOT'O TIOJISt KaTYIIKU C TOKOM:
3.4.7 L
Wy = >
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU A 11 BOJIHBI
KoneGarenbubiit koHTYp. CBOOOJHBIC 3IIEKTPOMArHUTHHIE KOJICOAHUS B
ujeabHOM KoJiebaTeIbHOM KOHTYpE:
t)=g__sin|et+
isi [4() = Gumesin o+,
11[}‘.] =g, =wnq__cos( ot +o@,) =1__cos(wt +q,)
®opmyna Tomcona:
T =2nVLC
, OTKyJ1a
2r 1
T VIC

CBs3p aMIUIUTY/IBI 3apsifa KOHAEHCATOpa C aMIUTMTYAOW CHJIBI TOKa MpH




CBOOOJIHBIX DJICKTPOMAarHUTHBIX KOJICOAHUSX B MACATBHOM KOJIEOATEITLHOM

KOHTYpE:
£
q .= TR
L3
352 3aK0H COXpaHEHUsI YHEPTUH B HICATLHOM KOJIe0aTeIbHOM KOHTYpPE:
353 BriHyX1€HHBIC 2JICKTPOMarHUTHBIC KoJeObaHus. PezoHnanc
[Tepemennbrit  Tok. IlpomsBoacTBo, mepemaya ©  TOTpeOICHHUE
AJIEKTPUYECKON SHEPTUU
3.54 2 " - .
CcU +LI :C‘L mzﬁmzcms’[.
2 2 2 2
CBolicTBa AJEKTPOMArHUTHBIX BOJH. B3anmHas opueHTalusi BEKTOPOB B
355 3JIEKTPOMAarHUTHOU BOJIHE B BaKyyMe:
E1B1 c
356 [[Ikana 3neKTpOMarHuTHHIX BOJH. [IprMeHeHNe 3MeKTPOMArHUTHBIX BOJIH B
o TEXHHKE U OBITY
3.6 OIITUKA
161 [IpsimonuHENHOE pacpoOCTpaHEHHUE CBETA B OJHOPOAHOM cpene. TodeuHsblit
o uctoyHuk. JIyu cBeta
3aKOHBI OTPa)KEHUS CBETA.
a=Ff
3.6.2
alp
T77 7T I LTTT
3.6.3 [TocTpoenne n300pakeHH B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMJICHHUS CBETA.
[Ipenomnenue cpera:
nysina = nysinp.
3.64

AOCOIOTHBIN MOKa3aTes b MPETOMIICHHUS:

c
Nage = ;

OTHOCHTEILHBIA IOKA3aTENh MMPCIOMJIICHUA:




n, Y
Moy n = >
1 2

XoJ 1ydeit B Ipu3Me.

1||-"'1 = 1'2 . I?].}']. = Hz?.z
CooTHOIIEHNE YacTOT ¢ COOTHOIIEHHE AJIMH BOJIH IIpU HEPEXOAc
MOHOXPOMATHYCCKOI'0 CBCTa YCPE3 TpaHULYy pa3aciia ABYX OITHYCCKUX

cpen:

3.6.5

ny,<n, n,

ny

anp

[ToHOE BHYTpEHHEE OTPAKEHHE.

IIpenenbHbI yroil OJMHOr0 BHYTPEHHETO OTPasKEHUS:

. 1 na
Sinagp =——=—
MNoru nq

3.6.6

ColOuparomue ¥ paccewBampmMe JuH3bL. ToHkas 1nuH3a. DoKycHOe

PACCTOSAHUC U ONITUYCCKAA CHUJIa TOHKOM JIMH3HI:

3.6.7

®opmyiia TOHKOM JTMH3bI:
1 1

1
— + —_
d f F
VBenuueHue, JapaeMoe JIMH30M:

h_171

H d




F\ h

f

k3

B ciyuae paccenBaronieit JIMH3LIL:

3.6.8

1
D0 =F =—-0,
D

Xoa myya, MPOIIEIIIEro JUH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOM
ontudeckoit ocu. [loctpoenne n300paeHUN TOUKH M OTpe3Ka MpsIMON B

co61/1pafo1u1/1x " paCCCUBAIOIHUX JIMH3aX U UX CUCTEMAX

3.6.9

doToarnmapat KaK onTudeckuii mpubop. ['11a3 kak ontuyeckas cuctema

3.6.

HNutepdepenmusa cBera. KorepeHTHbIE MCTOYHHKHU. Y CIIOBUS HAOJIOICHHS
MakCUMYMOB M MHHHUMYMOB B HWHTep(EPEHIMOHHOW KapTHHE OT JBYX

CI/IH(ba?)HI)IX KOTCPCHTHBIX HCTOYHHKOB!

A
MAKCHIMYMBI — A=2m =, M= 1% o N b i TN

Y

A
MITHIIMYMEI — .-1'=.={2m+1_];, m=0,%1.+2 +3 __

e

3.6.1

Hudpakmus cBera. JludpaxkmumonHas pemérka. YcaoBue HaOMIOACHUS
TJIaBHBIX MAaKCHMMYMOB TIpH HOPMAaJIbHOM MMaJCHHUKU MOHOXPOMATHUYCCKOI'O
CBETa C JJIMHOW BOJIHBI A Ha PEmETKY ¢ mepuoaom d:

dsingy, =mAm=0,+/-1,+/-2,+/-3,...

3.6.1

Hucniepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIM3M

4.1.1

l'unoteza M. [1nanka o kBanrax. @opmyna Ilnanka: E = hv

4.1.2

®oToHbl. DHeprus GpoToHa:




E=h _hr:_
= v—T—pc

Nmnynsce potona:
E hv h
PELTTTa

c c

®dotordpdext. Onbrter A.I'. CTonerosa. 3akonsl PoTodddhexra

VYpaBuenue DifHmTelHa 11 GoTordexTa:

E¢0T0Ha = ABbIXOﬂ-a + EHHHmaxl

rie,

Eq]OTOHEI =hv =

ABbeo,ua = hv}cp = 1

Kp

EKH}rmax - T eUaan

JlaBiaeHue cBeTa.
JlaBneHue cBeTa Ha TOJHOCTBIO OTPAXAIOUIyI0 IMOBEPXHOCTb M Ha

IMOJIHOCTBIO IMOTJIOINAIOINYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnast MoJeIb aTOMa

422

[Toctynatel bopa. U3nyuenue u noromnieHre (OTOHOB MPHU MEPEX0JIe aToMa
C OJIHOTO YPOBHsI DQHEPIUH Ha APYrou:

he
mn - .
“mn

hv = |E” —.Em|

4.2.3

JIuHeityaTbie CIEKTPHI.

CrexTp ypoBHEl 3HEPTUU aTOMa BOAOPOA:

_13,6B
B T e R

e




4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas monens simpa ['eizenOepra — MBanenko. 3apsin sapa. MaccoBoe

yucio sapa. Mzoromnsl

432

PagnoakTnBHOCTB.
Anbda-pacnan;
A A4 4
-X—>,Y+ ;He

bera-pacnan.

DJeKTpOHHBIH B-pacma;

A A 0~
X7 Y+ jetv,

[TozutponHsIii B-pacman:
A A Oz , o
X0 + g€+ vV,

l'amma-u3nyuenue

433

3aKOH paJIMOaKTHUBHOIO pacraja:
_t
N(t) = Ny = 2T
[Tycts m — Macca paluoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES AlIep




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka. Mexanuka, 10 knace/ Mskumes I'.5., CunasikoB A.3., OOIIECTBO C OTPaHUYCHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkumoHepHoe obmmecTBo «M3natensctBo «IIpocBerienne

» ®uzuka. Monekynspaas pusuka. Tepmogunamuka, 10 kinace/ Msikumes I7.5., Cunsikos A.3.,
OO011ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKIIMOHEPHOE 0OIIECTBO
«3marenscTBO «IIpocBemenne»

» ®usuka. Onruka. KBanrosas ¢usnka, 11 krace/ Mskumes I'.5., Cunskos A.3., ObmecTBo ¢
OTpaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODA»; AxuronepHoe obmecTBo «M31arenbeTBo
«IIpocsemenune»

» Gusuka. Dnekrpoaunamuka, 10-11 xknacesl/ Mskumes I'.41., CunsakoB A.3., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODAY; AkironepHoe o01iecTBo «31aTebCTBO
«ITpocBemenue»

» dusuka. Konedbanus u Boausl, 11 kmace/ Makumes I'.5., CunsikoB A.3., O01mecTBo ¢
OTpaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxuronepHoe obmecTBo «M3marenbeTBo
«IIpocsemienune»

2. ®usuka. 10 kmacc: yueb. mis o6eoOpa3oBar. OpraHu3aIfil C MpUjl. Ha SJIEKTPOH.
Hocutene: 6a30BbIil ypoBeHb / ['.51. Mskumes, b.b. byxosues, H.H. Corckuii; mox pen. H.A.
[TapdentbeBoit. — M.: [IpocBemenue, 2014.

3. ®usuka. 11 xnacc: yue6. ams o0meoopa3oBar. OpraHU3aIuii ¢ IPUil. Ha JIEKTPOH.
HocuTene: 0a30BbIid ypoBeHs / I'.S1. Mskumes, b.b. byxosues, B.M. YUapyrun; nox pea. H.A.
[MapdenTtreBoii. — M.: [Ipocsermienue, 2014.

4. Coopnuk 3ana4 1o ¢pusuke. 10—11 kiaccel: mocoOue 11 yqammxcs 001meoopa3onar.
yupexxaeHuit: 6a30BbIi U PO(UIBHBIN YpOBHH /

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®enepanbHebIii 3ak0H OT 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoii
®denepanun’.

2. ®I'OC COO (YTBepxnaeH npukazoMm MuHHcTEepcTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepannu ot 17 mas 2012 1. Ne 413).

3. ®usuka. 3amgaunuk. 10-11 kin.: mocobue ms odbmeodpazopat. yupexaenuid / A Il
PemmkeBuu. — M.: lpoda, 2015.

4. Coopnuk 3ana4 o ¢pusuke: 10-11 xmaccewr / O.U. I'pomnieBa. — M.: U3parenbcTBo
"Ok3amen", 2015.

5. Temarnueckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE pa0doThI 10 pusuke. 10 kmacc / O.1.
I'pomueBa. — M.: U3gatenscTBo "Ox3amen", 2012.

6. TeMaTnueckre KOHTPOJIBHBIC U CAMOCTOSITENbHBIE pa0doThI 10 usuke. 11 xmacc / O.1.
I'pomueBa. — M.: U3gatenscTBo "Ox3amen", 2012.

7. KauectBeHHsbIe 3a1aun 1o (puszmke B cpeaneit mkoste. [Tocodue mis yunteneit / M.E.
Tynpunnckuil. — M.: Ilpocsemenue, 1972.

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
MUHTEPHET

https://www.vascak.cz/physicsanimations.php?l=ru
http://1001soft.com/all-soft/349 0.html




http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-
onlayn-uroki /

https://school.infourok.ru/

https://100urokov.ru/o-kompanii

https://rutube.ru/tags/video/6128/

https://2.shkolkovo.online/free/physics

https://www.yaklass.ru/
https://physics.ru/courses/op2Spart2/content/chapterH/section3/paragraph2/subpar

agraphl.html
[ns peanusaumm paboden nporpaMmmbl No PU3nKe Ha yrinybneHHOM ypoBHeE
ncnonb3yetca Lindpposas nabopatopusa no omsmke n3 komnnekra odbopyaoBaHus
«Touka Pocta»
KomnnekT obopyaoBaHusa ans naboparopum «To4yka pocta»
LUudposas nabopartopus no dusuke:
BKMtoYaeT 4 umMdpoBbIX AaTymKa, NoAKNKYaeMblx HenocpeacTeeHHo k USB-nopTy;
coaepxut obopynoBaHune Ans BbinonHeHnsa 32 paboT, Npy 3TOM O4HOBPEMEHHO
MOXHO BbINONHUTL 4 paboThl;
- LUndppoBon gaTtymk nonoxeHns Ha OCHOBE MarHMToynpaBnsieMblX KOHTaKTOB.
lMpegHasHayeH anga permctpauumn NonoXeHUs Tena ¢ NPUKPEnsIEHHbIM K HEMY
MarHuToMm. [No3BonseT 3aukcmpoBaTb BpEMS B MOMEHT NPOXOXAEHUS YeTbIpeX
3a[laHHbIX TOYKE TpaeKkTopum
- Undpposon gatumk temnepatypbl -20°C..+110°C
MpegHasHayeH ana namMepeHnsa TemnepaTtypbl XXUAKMX N ra3000pasHbIX XMMUYECKN
WHEPTHbIX cpea.
- UndbpoBon gatymk abcontoTHOro gaBneHus
MpeaHa3HayeH ona pernctpaumm abCcontoTHOro AaBreHnst Cyxoro Bo3ayxa (unuv
XUMUYECKM HEAQKTUBHOTO rasa).. [latumk umeeT BXOAHOW LWTYLEep ANs COeQMHEHUS C
06beMoM y4ebHOM IKCNEePUMEHTANTbHOWN YCTaHOBKMW.
- Undbposon ocuunnorpauyecknin gatymk HanpskeHus (2 kaHana)
lMpegHasHayeH anga permctpauumn AByX CUrHANOB HaNPs>KeHUs Ha NPOU3BOSIbHbIX
aneMeHTax anekTpuyeckon uenu. ManbBaHn4eckas pa3Bsaska kaHanos
Bo3MOXHOCTb ynpaBneHus guanasoHamu nsmepeHun n napameTpamm 3anycka c
KomnbtoTepa. Bbicokoe bGbicTpoaencremne
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