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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHsS Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMmbl, mpeactaBieHHbix B OI'OC
COO, a Ttakxke c yd€roMm (enepasibHOM pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIEMIIMU TIpernojaBanus ydeOHoro mpenmera «dusnmka» B 00pa3oBaTeNbHBIX
Opra’u3anusx Poccuiickon denepauny, peaAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE MPOTPaMMBI.

Copepxanue mnporpamMMbl 10 (U3UKE HAMPaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydatomuxcst 10—11 kinaccoB npu 00ydeHun
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO/A.
[Iporpamma no pusuke coorBercTByeT TpeboBanusM OI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIllPEIMETHBIM pe3yJibTaTraM OOyUeHHUs], a TaKKe
YYUTBHIBAET HEOOXOAMMOCTh peaju3aldyd MEXKIPEAMETHBIX CBs3ed (PU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU IIpeIMeTaMu. B Helt onpenensitoTcss OCHOBHbBIE
e U3y4eHUs (U3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IUNIAHUPYEMBIC
pe3ysnbTaThl  OCBOEHMS Kypca  (PU3MKH: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIHOYAET:

e IUIAHHpYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (U3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOAaM 00 YUEHHS;

e cojaepkaHue yueOHoro npeamera «duznka» mo rogaM o0ydeHuUs.

dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX MPUPOABI, BBICTYIHAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonbpHbIN Kype PU3nMKN — cucTeMooOpa3yrouit
JUISL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PM3UUYECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB W SIBICHUM, H3ydaeMbIX XUMHUEH, OWOIorHei,
¢usnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B c(hpepe IHEPreTUKH, TPAHCTIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHUSI HOBBIX MAaTe€pUaliOB C 3aJlaHHBIMU CBOWCTBAaMHU W JApyrux. M3yueHwue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydarouuxcs, B (OpMHUPOBaHHE YMEHHUU NPUMEHSITh HAYYHBIH METOA
MO3HAHUS TP BHITIOJTHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY kypca (hu3uKH 111 YpOBHS CPEAHET0 0011ero 00pa3oBaHMs OJI0KEH
pAI Uael, KOTOPbIE MOYXKHO PacCMaTPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl KypcC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX Pa3fesioB (DU3MKH, BKIOYAET Kak
BOTIPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepual Kypca (U3UKU
o0beaMHEH BOKpYr (usmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(opMHUpOBaHUE NPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€PHUH, BEILIECTBE U
ToJIe.

Hoesn cymanumapusayuu. EE peanuzanus NpeAnonaraeT HCIOIb30BaHUE
I'YMaHUTApHOrO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U DPa3BUTHUSA
(Gu3HKY C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypce pusuku npeamnosaract 3HaKOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTHYECKHX MPHUIIOKEHUN H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJEpXaHMs, TMOCBSMIEHHBIX JKOJOTHYECKHMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PA3BUTUEM TEXHMKU U TEXHOJIOTHH, a TaKXe OOCYXICHMs
po6JieM palliOHAILHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOIIETro
o0pa3oBaHus SIBJSIIOTCS (u3nyeckue Teopuu (GopMUpOBAHHE NMPEACTABICHUI O
CTPYKTYpE MOCTPOCHHUS (PU3NYECKON TEOPUH, PO (PyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEACTABIECHUSIX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JJI1 ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CucTeMHO-1eATEeIbHOCTHBIN MOAXO0J B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUYET OpPraHu3aluy 3KCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4YaroUIuXcsl.
J71st 6a30BOro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOpaTOPHBIX paboT, KOTOPBIE B MPOTrpaMme
no ¢usznke o0ObEAUHEHBI B OOUIMH CHHCOK YYEHUYECKUX MPAKTHUECKUX PadoT.
Boigenenne B yKka3aHHOM TIepeyHE J1abOpaTOpPHBIX paboOT, MPOBOAUMBIX IS
KOHTPOJISI U OLEHKH, OCYILECTBIIACTCA YYaCTHUKaMH 0Opa30BaTeIbHOTO Mpolecca
UCXON M3 OCOOEHHOCTEW IUIAHMPOBAHMSI U OCHAllleHUs kKabuHeTta Qusuku. [lpu
3TOM OOecrmeunBaeTcsi OBJaJeHUE OOYYaIOIIMMUCA YMEHUSIMU MPOBOIUTH
KOCBEHHbBIE H3MEPEHUs, HCCIEIOBaHMs 3aBUCUMOCTEN (DHU3MUECKUX BEIUYMH U
ITIOCTAHOBKY OIBITOB I10 TPOBEPKE MPEATOKEHHBIX THIIOTES.

Bosnblioe BHUMaHuE yaemsieTcs pelIeHUIO PACUETHBIX U KaUeCTBEHHBIX 3a7au.
[Tpu 3TOM AJ1s1 pacu€THBIX 3a7ja4 IPUOPUTETOM SIBJISIFOTCS 33J]a4M C SIBHO 3a/1aHHOM
(¢u3nueckol MOJENbI0, NO3BOJIIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO paszfesia Kypca, TaK M UHTErpUpys 3HAHUS U3
pasHbIX pa3fesoB. /(s KayecTBEHHBIX 3a]1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OO0BSICHEHHE NPOTEKaHUs (PU3UYECKUX SBICHUM W MPOLIECCOB B OKpYXKarollei
KU3HU, TpeOyrolre BbIOOpa (PU3MUECKOW MOMAENTU JJisi CHUTYalluH MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.



B cootBercTBuu ¢ TpedoBannsamu GI'OC COO k MareprallbHO-TEXHUYECKOMY
oOecrieyeHnto yueOHOro mporecca 0a3oBblil ypOBEHb Kypca (PU3HKM Ha YpOBHE
cpeaHero oOuiero oOpa3oBaHUS JIOJDKEH H3ydaTbCs B YCIOBUAX IPEIMETHOTO
KaOWHeTa (PU3MKU WM B YCIOBHUSX HHTEIPUPOBAHHOIO KaOWHETAa MPEIMETOB
€CTECTBEHHO-HAyYHOTo IuKJIa. B kabuHeTe PU3NKK TOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpY/IOBaHWE Il BBIMOJHEHUSI YKa3aHHBIX B MpOrpaMme 1o
(du3HKe YYEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALlMOHHOE 000pY10BaHHUE.

JlemoHcTpaunoHHoe o0opynoBaHue (OpMUPYETCS B COOTBETCTBUU €
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTM UM  OOECIEYMBAET IOCTAHOBKY
NEPEUYHNCIECHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlUi IS
UCCIIEIOBAaHUSA  U3Y4YaeMbIX SIBJICHUH ©  OPOLECCOB, ASMIUPUUECKUX U
(GbyHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpymOBaHWE I YYCHUUYECKHX TPAKTHYECKUX paboT
dbopMupyeTcst B BUAEC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOy4aroumxcs. TeMaThuyecKue KOMILUICKTHI
nabopatopHoro oOOpYIOBaHUSL JOJDKHBI OBITh IMOCTPOEHBI Ha KOMIUJIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTa00paATOPUA.

OCHOBHBIMM LIETISIMU U3y4eHUS! (GU3KKH B 00111eM 00pa30BAHUU SBISIOTCA:

e (opmupoBaHHEe HHTEpeca M CTPEMIJICHHS OOYy4alolUXCsl K HaydYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEJUIEKTYalIbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (POpMUPOBaHUE
HCCIIEI0BATEIBCKOr0 OTHOLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3YJIbTaTa U3y4EeHHUSI OCHOB
CTPOCHHS MaTepUH B (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHre yMmMeHUH OOBACHATH SBJIEHUA C HUCIHOJb30BAaHUEM
(bu3MUecKUX 3HAaHUI ¥ HAYYHBIX J0Ka3aTEIbCTB;

e (opMupOBaHUE TPEICTABICHUNA O PO (U3UKHU A Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTH.

JlocTikeHne 3TuX Ieneld 00ecIeurnBaeTCsl PEeIIEHUEM CIEAYIOINX 3a1a4 B

Ipolecce u3y4eHus Kypca (pU3uku Ha YpOBHE CPEIHEro o01Iero 00pa3oBaHus:

e MpUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAS MEXAHHKY, MOJEKYJSIpHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI aCTPO(DU3UKY;

e (QopmupoBaHHEe yYMEHUN TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHUsSI (U3MUECKUX SBIEHUH B MpUpOAEe U Uil TNPUHATHUS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOGHHME CIIOCOOOB pEHIEHUS PA3NIUYHBIX 3aJad C $BHO 3aJaHHOU
¢u3nyueckol MOJENbI0, 3a/1ady, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3anue PU3NYECKON MOJIEIH, aICKBaTHON YCIIOBUSIM 3a/1a4U;

e TOHUMaHHE (UBMYECKUX OCHOB W MPHHIIUIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJIOTHYECKUX TPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHUE METOJAaMHU CaMOCTOSITEIbHOIO IMJIAHWPOBAHUS U MPOBEACHUS
(bU3MYEeCKUX DKCIEPUMEHTOB, aHAJIM3a W HUHTEpPHpeTanuu HHGOpMaIuy,
OIpe/eNIeHNs] TOCTOBEPHOCTH MOJIYYEHHOT'O PE3yibTara;

e CO3JaHHME YCJOBHUM ISl PA3BUTHSI YMEHUW MPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 gacoB: B 10 kimacce — 68 dacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemseiii B mporpamme 1Mo (u3uKe TMepeueHb JTabopaTOpHBIX H
PAKTUYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JE€laeT BHIOOD
POBEJICHUSI JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HWHJIMBHIYaJbHbBIX
0COOEHHOCTEW 00yYaroIUXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

®u3nka — Hayka o npupone. HaydHble mMeTONBI MO3HAHUSA OKPYXKAIOIIETO
Mmupa. Posb 3kcriepuMeHTa U TEOPUH B IPOLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MopnenupoBanre (GU3MUECKUX sIBIEHUM U mporeccoB. HayuHble rumoressl.
duznyeckne 3aKOHbl U TEOPUU. |'paHMIIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pone u mecro ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOM KapTHHBI
MHUpA, B IPAKTUYECCKON AEATEIBHOCTHU JIFOJIECH.

Jlemoncmpayuu

AHanoroBele U UUGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXaHUYECKOrO JIBHIKEHHS.
Cucrema orcué€ra. TpaekTopus.

[lepemerienne, CKOpocThb (CpelaHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalIbHOM TOYKH, UX MPOECKIHH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U [EepEeMEIICHUS
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBobOomHOe maeHne. Y CkopeHue CBOOOIHOTO TaICHHS.

KpuBonuHeiiHoe nBUKEHUE. [|BUKEHUE MaTEPUAIBHON TOUYKH IO OKPYKHOCTH
C HOCTOSIHHOW IO MOJAYJIIO CKOPOCTBIO. YTJIOBAasl CKOPOCTb, JIMHEWHAsI CKOPOCTD.
[lepuon u yactora obpaienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M IPAKTUYECKOE TNPUMEHEHHE: CIUAOMETP,
JBIKEHUE CHAPSIAOB, LIEMTHbBIE U PeMEHHBIE MTepeaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeoOpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HabGmonenne naBuxkeHUs Tena, OPOLIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

Hamnpasnenne ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSMH, ITPOWIEHHBIMM TEIOM 32
IIOCJIEIOBATENIbHBIE PAaBHBIE NPOMEXKYTKM BPEMEHHM IIPH PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

N3ydenune nBMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Tpunuun  otHocutenmbHOCTH  ['aynmmnes.  IlepBeid  3akoH  HbroToHa.
NuepunanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoi 3akon HeroToHa st
MaTepUuaabHOM TOYKHU. TpeTui 3akoH HprOTOHA [T MaTepualibHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenust (mokosi, CKoiabxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujia TpeHus nokosi. Koadgduuuent tpenus.
Cuna conpoTUBIIEHUS MPU IBUXKEHUU TeEJa B AKUJKOCTH HWIIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TEa.

MoOMEHT CcHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M MNPAKTHUYECKOE MPUMEHEHUE: TMOJIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLIUU.

CpaBHEHHE Macc B3aUMOJIEUCTBYIOIIHX TEL.

Bropoi1 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TAJICH M.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUSI.

Y cnoBust paBHOBECHUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBmkeHUs: OpycKa Mo HAKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYKUHE U
PE3UHOBOM 00pas3iie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAIlICHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HMMITyJIbCa TeJd. 3aKOH COXPAHEHUsS HMITYJIbCA.
PeaktuBHOE 1BHXEHME.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTreHunanbHas DHEPrusl. [loreHuumansHas DHEPTUs yIpyro
nehopMUpPOBAHHOW NMPYKUHEL. [loTeHITManbHas YHEPTU s Tea BOJIU3H MOBEPXHOCTH
3emJn.

[loTeHuuanbHble W HENOTEHIUAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHHYECKON YHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTponcTBa M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONED,
MPY>KUHHBIN MTUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBIDKEHHE.

[lepexon moTeHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCONMIOTHO HEYIPYroro yjapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBs3M pabOThl CUIIbI ¢ UBMEHEHHEM MEXaHWYECKON SHEepruut
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'yTa.

Paszaea 3. MouiekysipHasi pU3HKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBUS 4YacTHI] BelliecTBa. Mopaenu CTpPOEHUs Ta30B, JKUJIKOCTEH H
TBEPIBIX TEJI U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pasmepsl Mosekyil. KonumdectBo BemiectBa. [ToctositHHas ABorajpo.

Tennosoe paBHoBecue. Temmeparypa u e€ usMmepenue. lllkama temneparyp
Llenbcns.



Mopnens  upeanbHOoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBbHOrO raza. AOCOmOTHas TeMmIiiepaTypa Kak Mepa
CpeHEH KWUHETUYECKOM HHEpPruy TEIUIOBOrO JBHKEeHWA dactul rasza. [llkama
temneparyp KensBruHa. ['a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—Knanenpona.
3akoH [lanpToHa. M3omponeccsl B UACAIBHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHUE H30IMPOLIECCOB: HM30TEpPMaA, H30XO0Pa,
u3ooapa.

TexHuyeckne ycTpoWcTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COETUHEHUII.

OmnbITel 10 1UPPy3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO ABUKEHUSI.

Mogens omnbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUS.

Mopnens, numocTpupyrolas Npupoay JaBJIEHUs ra3a Ha CTEHKH COCy/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UICAIBHOIO rasa,
M30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

OmnpeneneHne mMacchl BO3lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE WM3MEPEHHUI
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSIHHS Pa3peKEHHOT O
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepmoauHamuueckass cucreMa. BHYTpeHHsSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHusi. KomuuecTBo Teminorsl u pabora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  MJAEaJbHOrO  Trasa. Buael  Temonepenadu:
TEIJIONPOBOAHOCTh, KOHBEKLIMS, U3TyYEHUE. Y IeTbHAs TEIJIOEMKOCTh BELIECTBA.
KonndecTBo TENI0THI NpyU TEIIONEepeaaye.

[lonsitue 00 aauabatHom mpouecce. I[lepBbIii 3aKOH TEPMOJUHAMUKHU.
[IpumeHneHnue mepBoro 3aKoHa TEPMOAMHAMUKHM K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBele  MamuHbl.  [IpUHIUIBL ~ JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanuss HEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nerictBus TeruioBod MammHbl. [{ukn KapHo u ero koadduimeHT mnoje3Horo
JEUCTBUSA. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuueckue yCTpOHMCTBAa W NPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHHsl, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpruu Tejlna MpU COBEPUIEHUU pPaOOThI: BBUIET
npoOKku u3 OYTBUIKM TMOJ| JEHCTBUEM CXKATOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALIMS).

N3MmeHenre BHYTpEeHHEHN SHEPTUM (TeMIepaTyphl) Tejla Mpy Terionepeaaye.

OmnbIT 110 aAa0aTHOMY PAaCIIMPEHUIO BO3/1yXa (OMbIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MmepeHne yaeapHON TeMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuiecmea. Pazoevie nepexoonl

[lapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BJAXHOCTh BO3AyXa. HacellleHHbId nap. YjaenpHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JAaBJICHUS.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBONCTB
kpuctaioB. JKunkne kpucramisl. CoBpeMeHHblE Marepuaibl. [lnaBineHne u
KpUCTaITU3anus. Y aelbHas Teriora riasineHus. Cyomumarus.

VYpaBHeHue TerioBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETp U
NICUXPOMETP, KAIOPUMETP, TEXHOJIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npyu noHMKEHHOM J1aBJICHUHU.

CniocoOb1 U3MepeHust BIaKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJIeHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpuCTalIoB.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

M3MepeHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Pa3znen 4. DiekTpoaMHAMHUKA
Tema 1. Inekmpocmamuka
DnekTpu3zanus Tel. DIEKTpUIeCKui 3aps. [Ba Buaa 31EKTpUUECKUX 3apsI0B.
[IpoBoAHUKM,  JOUAJEKTPUKKA W  TMOJYNPOBOAHUKH. 3aKOH  COXpPaHCHUS
AJIEKTPUYECKOTO0 3apsia.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHbI SIEKTPUYECKUI 3apsi/l.
Onektpuueckoe mone. Hampsok€HHOCTs  AnekTpuyeckoro mois. [IpuHnmn



CYNEPIIO3ULIANA IJIEKTPUYECKUX Tosel. JInHnM HanpsyKEHHOCTH DIEKTPUYECKOTO
TTOJIAL.

Pabora cun anexrpocratuueckoro nois. [lorenuuan. Pa3HocTs noTeHIMaNos.
[IpOBOAHUKM W NOMDIJIEKTPUKHA B DJIEKTPOCTATUYECKOM moJe. JluanexkTpudeckas
IIPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETP, BIEKTPOCTATUYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTpPONpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLIUIT IEUCTBUS JIEKTPOMETPA.

B3anmopnencTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJL

[IpOBOIHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DIIeKTpOoCTaTUYECKas 3alluTa.

JIMANIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJJACTUH, PACCTOSIHUS MEXKIAY HUMU U TUAJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwii 3n1ekmpuueckuit mox. Toku 6 pa3nuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUSL CYHIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuina Toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 17151 ydacTka LETH.

DJIEKTPUYECKOE CONPOTUBJIIEHUE. Y ICIBHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEUHEHHUE POBOAHUKOB.

PabGora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABHKYILAs CUJIa M BHYTPEHHEE COMPOTHBJIEHUE HCTOYHHMKA TOKA.
3axon Oma i1 MOJHOM (3aMKHYTOM ) 3JeKTprueckoil enu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAsI  NPOBOAUMOCTH
noaynpoBogHUKOB. CBoiicTBa p—n-niepexoza. [loaynpoBoaHHKOBbIE TPUOOPHI.

OJIeKTpUYECKUA TOK B pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALMA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [na3zma.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN TUOJ, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAIY MTONIEPEYHOr0 CEYEHUS U MaTepHaia.

CwMmeliaHHOE COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3aMbIKaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii oxcnepumenm, rabopamopnsle pabonul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHne 31eKTPOABHXKYIIEH CUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHEIO
COMPOTHUBIICHHUS.

Ha6mtoienue anekTposusa.

MexnpeaMeTHbie CBSA3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIeCTBIsIETCS C
y4€TOM COJICp)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMu MaTEeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbI (akT, rumnores3a, ¢u3nueckas BETUYMHA, 3aKOH,
TEOpHsi, HAOMIOICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOM ETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CIOXKEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEauyH, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUSI B KUBOM MIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI MAcCa, TEIJIOBbIE CBOMCTBA TBEP/IBIX TEJ, )KUAKOCTEN U ra30B,



JJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJMTUYECKAs  AUCCOLMALNS,
raJlbBaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
Y4€T TpEHHMS B TEXHUKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOUHa, ObBITOBOM XOJOAMJIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIy4YEHUST COBPEMEHHBIX MAaTepUajoB, B TOM YHUCJIE HAHOMAaTepUalioB, H
HAHOTEXHOJIOTHM, 3JIEKTPOCTAaTHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYUHBIN IPUHTED, AJIEKTPOHArpeBaTeIbHbIE puOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBaHUKA.

11 KIIACC

Pa3nen 4. DiekTpoaMHAMHUKA

Tema 3. Maznummnoe noje. I1eKmpoOMaZHUMHAA UHOYKUUSA

[TocTrossHHBIE MAarHUTHL. B3anMO1€MCTBHE NOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. BeKTop MarHUTHOM MHAYKUMH. [IpUHIUII CyIIeprio3uiiui MArHUTHBIX TTOJIEU.
JluHum MarHuTHOM HWHAYyKIuU. KapTuHa JWHUNA MAarHUTHOM HWHIYKIUW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe T0JI€ MPOBOJAHMKA C TOKOM. KapThHa JnWMHUN WHIYKIUU
MAarHUTHOTO TOJISI JJMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOIO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaeiicTBre NpOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuua JlopeHniia, e€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM Tose. Pabora cuiel Jlopenta.

SIBeHne 3JIEKTpPOMAarHUTHOM MHAYKIMM. [lOTOK BEKTOpa MarHUMTHOM
WHJYKIUU. OJIEKTPOJBIKYILAA CUJIa WHIYKIUH. 3aKOH 3JICKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe »3nekTpuyeckoe mojie. DIEKTPOABMKYINAS CHJIa HWHIYKIHUH B
IPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBIIEHHWE CaMOMHAYKUMU. OJEKTPOABIKYIIAs Cuia
CaMOMHIYKLIHH.

DHEprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, 3JEKTPOABUIATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIUOHHAS [1€Yb.



Jemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHNE PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CUIIbI UHAYKIIUM OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKITUU.

Yuenuueckuui axcnepumenm, rabopamopuvie pabomul

N3yyeHne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanne NeUCTBUSA MOCTOSHHOIO MAarHUTa HAa PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paszgea S. KosteOGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJeOaHMSI.
INapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢aza KojaeOaHUH.
[IpyxvHHBIN MasTHUK. MaremMaTU4eCKUN MAsTHUK. Y PaBHEHHE TAPMOHHUYECKUX
konebanuid. [IpeBpailieHre sHeprum Npy rapMOHUYECKUX KOIeOaHUSIX.

KonebGarensubiit koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAaHUS B
UJcaIbHOM KOJeOATeTbHOM KOHTYpe. AHAJOrUsi MEXKIY MEXaHWYEeCKUMHU |
AIEKTPOMarHUTHEIMU KoneOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPryu B UJI€aJIbHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHusX. BoIHYKICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/1€HHbIE 3JIEeKTPOMAarHUTHbIE KOJIEOaHMs.

Ilepemennbiii  TOK. CHHyCOMAANbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JIEMCTBYIOIIEE 3HAYEHUE CHIIBI TOKa M
HaIPSKEHUS.

Tpancdopmarop. IIponsBoncTBo, mepenaya U MOTPEOIICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKH MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCEAHEBHOW KU3HU.

TexHnueckne yYCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JIEKTpOIlepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYXKUHHBIA WU
MaTeMaTU4ECKUI MasTHHK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu mOCIENOBAaTENbHOM COEIMHEHUHM PpE3UCTOPa, KaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens AMHUY 3JIEKTponepeadH.

Yuenuueckuu axcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOAa MajblX KOJIEOAHUM Ipy3a Ha HUTU OT
IUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre N€peMEHHOr0 TOKA B LEMU U3 OCIEA0BATEIBHO COEINHEHHBIX
KOHJICHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHbBIE 6OIHbL

MexaHnnueckue BOJIHBI, yclOBHS pacnpocTpaHeHusd. llepuon. CkopocThb
pacnpoCcTpaHeHuss M [JJuHA BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdpepenius u auppakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoil BosnHe. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHUE, MOJIApU3anus, AMPpaKius,
uHTepdeperurs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 37EKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paAUOCBSI3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEMBIL.

TexHnueckrne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas [MAarHOCTUKAa B TEXHHKE W MEIHLIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTpaHEHUE TOTEPEYHBIX U MPOJAOIBHBIX BOJH.

KoneOmromeecs Te€10 Kak HCTOYHHK 3BYKa.

HaGmronenre oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

HaOmonenune nureppepeHinu u 1uppakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM U
4aCTOTOM KOJIeOaHUH.



HccenenoBanne CBOKWCTB DJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, PEITOMIICHUE,
noJisipu3anus, Tudpakius, tHTepepeHus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacopOCTpaHEHUE CBETa B
ogHopoaHoM cpexe. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii yroja mOJIHOTO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcus ceera. CnoxHbIi coctaB 6enoro ceera. LlBer.

CoOuparommue u paccerBatromiye JuH3bl. ToHkas nuH3a. oKycHOe paccTosiHUE
U ONTHUYECKasi Cuiia TOHKOW JuH3bL [locTpoeHune n3o0pakeHuit B COOMPAIOIINX U
paccenBaroIuXx JiMH3aX. @opMysa TOHKON JUH3bI. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWuTepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHS MAaKCUMyMOB U MHHUMYMOB B HMHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(Aa3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakaus csera. [udpaknuoHHas pemérka. YciloBue HaOMOIEHUs
[JIABHBIX ~MAaKCUMYMOB MpU TaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oroanmapaT, MNPOEKIIMOHHBIM armapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE U TPEJIOMIIEHUE CBETA.
OnTuueckue npruoOOpsI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb cBEToBOAA.

HccnenoBanue cBOMCTB M300paKeHUN B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenue uaTepdepeHiium creTa.

Hab6monenue nudpakium cBeTa.

Hab6mtonenue nucnepcuu cBera.

[TorydeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[lonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKY.

Habmroienne nmossipusaiiuy cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomuol

N3mepenune nmokasarens MpeJoMIICHUS CTEKIA.



HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Paznen 6. OcHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIBHOCTH
['paHuIBI MPUMEHUMOCTH KJIacCUUECKON MeXaHuKU. [locTynaTsl crienuaibHON
TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJSI CKOPOCTU CBETA B BaKyyMe,
MPUHIIMIT OTHOCUTEJIbHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH U COKPAILICHHE
JUTHBI.
DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C JHEPrUer U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbL. DHEPTU
ITOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmovt K6AHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBg3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OtkpeiTue u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dororddexra. YpaBuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JHasnenue ceeta. OnpiThl I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuyeckue ycTpocTBa M TPAKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
dboToIaTUNK, COoTHEUHas OaTrapest, CBETOANOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO GoTo3hdexTa.

Cseronuos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctymarel bopa. M3nydenue u morionieHue
(GOTOHOB MpH Mepexo/e aromMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Bumisr
crekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonHoBrwie cBoMicTBa yactuil. Bonubl ae bpoina. KopnyckysspHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThiX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopaa o onpeaeneHno cocraBa paaguoakTUBHOTO
wsnyuenus.  CpoiictBa  ambda-, Oera-, TamMma-usnydeHus.  BrusHue
PaIuOaKTUBHOCTH HA KUBBIC OPraHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HyknonHas Mopmens siapa [eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tonsl.

Anba-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Macchl spa.

SAnepubie peakuuu. JleneHUe U CUHTE3 SAED.

Snepnswiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPTreTHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtoibl HaOIOICHUS ¥ PETHCTPAIIMN JIEMEHTApHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMOoAeCcTBUsI. EAMHCTBO (hU3MYECKON KapTUHBI MUpa.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Buibcona, simepHbIit peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Paznen 8. dieMeHTBI ACTPOHOMHMH U ACTPOPU3UKH

Otanbl pa3BUTUS acTpoHOMUH. [IpukiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bug 3Bé3nnoro HebOa. Co3Be3nusi, sipKue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounumk sHeprun CosiHIA U 3BE3.
3BE37bI, WX OCHOBHBIC XapaKTEPUCTUKH. JlmarpaMma «CHEKTpabHBIA KIACC —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISI 3BE3]l TJIaBHOW MOCIIEN0BATEILHOCTU. BHYTpeHHEE CTpOoeHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPBI B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6mtonennst HeBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUMN I ONpe/IeTIeHHs TOJI0KEHHUsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3ausi CEeBEPHOrO MOTYIIApHUs U SIPKUE 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [lyTu.

0000 arIee MOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJIOTHMYECKOM,
COLIMATILHOM M ATUYECKOM cepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTUHE MHPA, poJib (PU3HMUYECKOW TEOPUH B
(opMHUpPOBaHUU NPEACTABICHUN O (U3MUECKON KapTUHE MHpPa, MECTO (PU3NIECKON
KapTUHBI MHpa B OOIIEM pAly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTABJICHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenue kypca ¢usuku 0a3zoBoro ypoBHsa B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€HM C KypcaMH MaTEMAaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3Myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIOICHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI U MX IPOCKLIMH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJIHBIE dJEMEHTApHbIX (YHKUMUMA, TPU3HAKU TOJIO0OHS TPEYroJIbHUKOB,
oTpezieNIeHHE U0 TIOCKUX (hUryp u oobéma ted.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelbHbIE
JIBHKECHUSA B J)KMBOHM IIPUPOJIE, ONITUYECKUE SBJIICHUS B )KUBOU IPUPOJE, NEUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHNU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKOHN PEIETKH, CIIEKTPaIbHbIN aHAIN3.



l'eocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJEKTpOIlepeaad, TEHEpAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®duszumka» Ha ypOBHE CpeaHEro OOIIEro
oOpazoBaHusi (6a30BbI YPOBEHB) JOJKHO OOECIEUUTH JAOCTUXKEHHE CIIETYIOUTUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNIbTAaThl OCBOEHUS yueOHOTO npeameTa «Pu3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAULIMOHHBIM I[EHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITAa U OMbITA JNESITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HaIPaBICHUUN
BOCIIUTATEIILHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YJAIOIIErOCs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYEIIOBEUECKUX T'YMAaHHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTH B MHTEpPECAX TI'PAXKIAHCKOIO
00IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICCTBOBATH C COLMAIbHBIMUA UMHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTpMOTHYECKOr 0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKOM I'PakIaHCKON UIEHTUYHOCTH, ATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHUHCKUX YUEHBIX B 00JaCTH (DPU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIIEGHHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4YHUCJE B
JEATENBHOCTUA YYEHOT0;

OCO3HAHME JJMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucCymiero Gu3nIecKoi HayKe;

S) TpPyA0OBOro BOCIIUTAHMS:



HMHTEpPEC K Pa3IMuHbIM cdepam MpoPecCHOHATLHON NEATEbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBII BHIOOD
Oyayuieit mpodeccun U peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U caMOO0pa30BaHUIO B 00JIacTH
(bu3MKY HA IPOTSKEHUU BCEH KU3HH,

6) ’K0JIOrH4eCcKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh SKOJIOTMUECKON KyJIbTYphl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa HKOJIOTHYECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIEd YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa JACATEIPHOCTH JKOJIOTHYECKOW HaIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHWE IEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IPOIECCE
U3Y4YCHUS (PU3UKHU OCYILIECTBIISATh POSKTHYIO U UCCIEI0BATEIBCKYIO ACSITEIHHOCTD
WHJIUBUYaJbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe J1eliCTBUS
ba3oBbIe JJoruueckue 1eMCTBUA:
CaMOCTOSITEILHO  (DOPMYJIMPOBATh W aKTyaJlM3UPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENECTATh ILEIN JECATECIBbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTHKCHMS;
BBIABJISATH 3aKOHOMEPHOCTH W  MPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThIBaTh IUIAaH PEIICHHUS MPOOJEMBbI C y4€TOM aHajIu3a UMEIOITUXCS
MaTepPUAIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLICHUBATh PUCKH MOCJIEICTBUAN JIEATEIbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHATH pa0OTY B YCIOBUSIX PEaIbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBbie uccienoBarebCcKye 1eMCTBUSA
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOUEBBIMU MOHATHUSIMU U METOJIAMU
busznuecKkon HayKu;



BJIa/IETh HABBIKAMHU Yy4EOHO-HUCCIEA0BATEIbCKON U MPOEKTHOW J€ATEIbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIIECHUs 3a]au (PU3NYECKOr0 COACPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB [T03HAHUS;

BJIAJIeTh BHJIAMU JIEATEIbHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAlliU, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3HUKHU;

BBISIBJIATh IPUUMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJU3UpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHMs], HAaXOIUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEpXKJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTHUYECKH OLICHUBATH UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33aJaul B 00pa30BaTEIIbHOM
JESITEeIbHOCTH, B TOM YHCIIE TIPU U3Y4YE€HUU PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUUECKYIO O0JIacTh
KU3BHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEAJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOLIUE aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmei:

BJIa/IETh HaBBIKAMU MOJy4YeHUs WH(MOpMaMU (U3NYECKOrO COAEpKaHUs U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIBbHO OCYIIECTBISATh IIOHCK, aHau3,
CHUCTEMAaTH3allI0 M WHTEPIPETalio MHPOPMAIUU PAa3IMYHBIX BHIOB U (hopm
IPEJCTABJICHUS;

OLICHUBATh JIOCTOBEPHOCTh UHPOPMAIUU;

UCIOJb30BaTh  CPENCTBA  MH(POPMALMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ coOM0IeHnEM TpeOOBaHUI IPrOHOMUKHU, TEXHUKHU O€30IM1aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX U ATHYECKHUX HOPM, HOPM HH(DOpMaIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpXkKaHHUs B pa3iIMuHbIX (opmaTax ¢
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1[EIeBOI ayIuTOPUH, BEIOUpasi ONTHUMAIbHYIO
(dopmy IpeCTaBICHUS U BU3yaIU3aliHy.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbIE 1eiiCTBHS:
OCYIIECTBIIATH OOIICHNE Ha YPOKaxX (DM3UKHA U BO BHEYPOUHOU TEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd W  CMsT4aTh
KOH(DITUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIyalbHON
paboTHI;

BBIOMpaTh TEMAaTHUKy W METOABl COBMECTHBIX IEHCTBHN € Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEHN KXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTH)KECHHUIO: COCTaBJISITH IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJaTh PE3YJIbTAThI
COBMECTHOMU PadOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIa/ia U KaXXJI0I0 y4aCTHUKA KOMaHIbl B OOIITUIN
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3IUYHBIX
CUTYAITUAX, IPOSIBIISITE TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcAJIbHbIe y4eOHbIE 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOATENIFHO OCYIIECTBIISTh MO3HABATEIBHYIO AEATEIHHOCTHh B 00JacTu
GU3MKM W acCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOSAITETIbHO COCTABJATH TUIAH PEIICHUS PacuETHBIX M KaueCTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacuIupsATh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH;

JieNaTh OCO3HAHHBIM BbIOOpP, aprymMeHTHpoBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO DJPYIUIMU B 00JIACTH
(buU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00PAa30BaTENIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBI B JCSTEIHHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJaJleTh  HABBIKAMHU  [IO3HABATENbHOM  pedieKcMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJIbTAaTOB U
OCHOBAHUII;

UCTIOJIH30BaTh MPUEMBI peIIEKCHUU ISl OLIEHKH CHUTYallld, BEIOOpa BEPHOTO
peleHus;



YMETh OIICHHBATh PHUCKH M CBOECBPEMEHHO MPUHUMATh pEUICHUS MO HUX
CHIKEHHUIO;

OPUHUMATh MOTHUBBI U apryMEHTBl JpPYruxX IMpHU aHaIU3€ pe3yJbTaToB
JeSITeNbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
JesITeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYIMX HA OLIUOKH.

B mporiecce mocTrkeHUS IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHSI IIPOTPAMMBI TI0
¢usuke A ypoBHS cpeAHero oOuiero o0pazoBaHusl |y OOy4arolmuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIUICKT, Ipenoararnui
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSTHUE, BHJIETh HAIIPABJICHUS PAa3BUTHSI COOCTBEHHON SMOIIMOHATIBLHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOperyJIMpPOBaHUs, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh AaNalTUPOBATHCA K
HMOIMOHAILHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAILMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHMKEHMIO 1€ U
yclexy, ONTHUMHU3M, HHHIIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HCXOIs M3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHMMATh YMOIIMOHAIbHOE COCTOSIHHE
ApYTUX, YYUTBIBaTH €r0 TMPU OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYrUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K koHiy o0ydyenust B 10 kjiacce npemMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpPUMEpax poJib U MeCcTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOI'UH, B IPAKTUYECKON AEATEIBbHOCTH JIIOIEH;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHMS] H3YyYCHHBIX (U3NYECKUX MOJENEH:
MarepualibHasl TOUYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICANIbHBIN Ta3, MOJEIIA CTPOCHUS T'a30B, KUAKOCTEW W TBEPIABIX TEJI, TOUYCUHBIN
AIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NYECKUX 3a/a4;

pacrno3HaBaTh (pU3MYECKUEe SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



AJIEKTPOAVMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIMHENHOE JBUKECHHUE,
cBOOOAHOE TMaJE€HUE TeJl, IBH)KEHHUE MO OKPY)KHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, AuQQy3usi, OPOYHOBCKOE JBHKEHUE, CTPOECHHUE >KUJKOCTEH U TBEPIBIX TEI,
M3MEHEHUEe O0bEMA TeNl MPU HArpeBaHUM (OXJIAKIEHUM), TEIIOBOE PABHOBECHE,
UCIIApEHHE, KOHJEHCALMS, IUIABJICHHE, KPUCTAJUIM3ALMS, KHUIIEHHWE, BIIAXXHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a IIPU €ro HarpeBaHWUU B 3aKPBITOM COCYZE,
CBA3b MEXIYy IapaMeTpaMU COCTOSIHUS Ta3a B M30IPOLECcCaX, dJICKTPHU3aLUs Ted,
B3aUMOJICHCTBHUE 3aPsJIOB;

OMKCHIBATh MEXAHWYECKOE ABUKEHHUE, UCHOJIb3ys (U3MUECKHE BEIUYUHBIL:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KUHETUYECKAS] YHEPTUsl, NOTCHIMAIbHAsA JHEPTUs, MEXAHUYECKAs
paboTa, MexaHHWYecKass MOLIHOCTb; IPHU ONHMCAHUU NPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCHOJb3YEMBIX BEJIMYWH, MX OOO3HAYEHUS U EIUHUIIBL,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLIUE NAHHYIO (DU3MUECKYIO BEIMYHUHY C JIPYTMMHU
BEJIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCMOIb3ys (PU3NYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KMHETUYECKask DHEPIUsl XaO0TUYECKOrO JBUKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOpOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHsIsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEHCTBUSA TENJOBOrO JBUTATENs; MpPU OIMHMCAHHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsT W E€OUHULBL, HAaXOAUTh (OPMYINBI, CBS3BIBAIOUIUE JTAHHYIO
(U3MYECKYIO BEIMYMHY C IPYTUMU BETUYMHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTONB3Ys (PU3NUYECKHE BEIMUMHBL: AJIEKTPUUECKHUI 3aps/,
AJIEKTPUYECKOE T10JIe, HANPSKEHHOCTD I0JIsA, OTEHIMA, Pa3HOCTh MOTEHIIUAJIOB;
Opy ONHMCAHUM NPABWILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCHOJb3yEeMbIX
BEJIMYMH, MX OOO3HAU€HUs W EAMHUIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PM3UYECKYIO BEIMYUHY C JPYTUMHU BEIMUYUHAMU;

aHAJIM3UPOBATh (DPU3MUECKHUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3HUECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHWYECKOM DOHEPIMM, 3aKOH COXPAHEHUS WMIIYJbCa,
OPUHIMUI CYNEPHNO3ULUN CHJI, IPUHIMI DPABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW DHEPIUU TEIUIOBOIO IBMIKEHHUSA MOJIEKYII C
a0COJIIOTHOM TEeMIIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsnaa, 3akoH KyioHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MAaTEMaTU4YEeCKOE BbIPAXEHHE U YCJIOBHUS (TPAHMULIBI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIUIIBI ICHCTBHUS MaIIH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS UX OE30MAaCHOTO MCIIOIF30BaHUS B MMOBCEIHEBHOM
KU3HU;

BBIMIOJIHATh JKCHEPUMEHTHI TI0 HCCICNOBAHUIO (PH3UYECKUX SIBICHUN U
IPOIIECCOB C KCIOJNBb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, MpH 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIIOTE3y Y4€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHNUS, IPOBOUTH ONBIT U (HOPMYIIMPOBATH
BBIBOJIbI;

OCYILIECTBIISITh MPSIMBbIE U KOCBEHHBIC M3MEPEHUsT (GU3NUYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT M MCIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH IOTPEITHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTHM  MEXIy  (U3MUECKMMM  BEJIMYUMHAMHU  C
WCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(puKCHUpOBaTh pe3yIbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B BUJIE
TabIuI ¥ TpadUKOB, ENaTh BHIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBAHMUS,

co0Jr01aTh MpaBuiia OE€30MIaCHOrO TPYAA IPU MPOBEACHUU HCCIEIOBaHUM B
paMKax yd4eOHOro »SKCIIEpUMEHTa, YYEOHO-HUCCIEN0BATEIIbCKOW W IPOEKTHOU
JESITEeIHOCTA C HCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000opyI0BaHHUS;

pelarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCMOIb3Ys (PU3NYECKUE 3aKOHBI M IPUHLUIIBI, HA OCHOBE aHaJlM3a yCIOBUS 3a/1a4u
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIIACHATh (PU3NYECKHE BETUUYUHBI U (POPMYIIbI,
HEOOXOoAUMbIe U €€ pelieHUs, MPOBOANTh PACUEThl U OLIEHWBATh PEAbHOCTD
HOJYYEHHOTO 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelaTh KayeCTBEHHBIC 3a/1a4M: BHICTPAUBaTh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH U
dbuznYecKue sIBJICHUS,

UCIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 33/1a4 COBPEMEHHBIE NH()OPMALIMOHHBIE
TEXHOJIOTUU JUIA TOHCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U IPEICTaBICHUS
y4eOHOH M Hay4yHO-NONYJASpHOM HMHPOpMALUH, IOJIYYEHHON W3 pa3IM4YHbIX
WMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B pA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUSI 110 (PU3MKE B TOBCETHEBHOM KU3HU JJIs1
oOecrieyeHusi 0€30MacHOCTH MpU OOpalleHHH C MNpUOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHHs 3[I0POBbSl U COOJIIOJEHUSI HOPM 3KOJIOIMUECKOT0
MTOBEJCHUS B OKPYXKAIOIIEH CPEJIE;



paboTath B TpYINE C BBINOJIHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh pabOoTy TPYHIbl, PalMOHAIBHO pACOpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalHUsIX, aJ€KBATHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaEeMOM MPOOIEMBI.

K koniy o0ydyenus B 11 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAx pojib U MECTO (Pu3UKu B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4yHOM KapTUHbl MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTAUYECKOU AEATEIBHOCTU JIKOJIEH, LEJIOCTHOCTh U E€IUHCTBO
¢dbuznuecKkor KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIA AIEKTPUUYECKUN 3apsij, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, SA/IEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO Sipa TMPH PEIIeHUH (PU3NIECKUX
3a/1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (MIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBON (PU3MKU: dJIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBHUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHWUTHAasT WHAYKIMSA, JCHCTBUE MArHUTHOIO TOJs Ha
POBOJHUK C TOKOM U JIBIDKYIIMICS 3apsijl, SJCKTPOMarHUTHBIE KoJieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTPAaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepennug, AUGpaKUs W MOISIpu3aIus CBeTa, JUCIEPCUs  CBETa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOAOpPOAA, €CTeCTBEHHAas M MCKYCCTBEHHAas
PaaNO0aKTUBHOCTE;

ONMKCHIBATh W3y4YEHHBIE CBOMCTBA BelIeCTBA (JIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  AJEKTPUUYECKYI0  MPOBOAUMOCTH  PA3IUYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SIBJCHUS (TIPOLIECCHI), HUCIONb3Ys (U3NUYECKUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsij, CWJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
COINPOTHUBJICHHE, PA3HOCTh MOTECHIIMAJIOB, AJICKTPOJBIKYINAS CHa, padoTa TOKa,
WHIYKUWAST MarHUTHOro mois, cuia Awmrepa, cwia JlopeHua, WHIYKTUBHOCTb
KaTyIlKU, SHEPrus AJICKTPUYECKOr0 M MAarHUTHOrO TMOJIEH, Mepuoj U YacToTa
KoseOaHuid B KoOJIeOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B IpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYCHOE pacCTOsSHHE W
ONTUYECKAs] CHWJIa JIMH3bI, MPH ONHCAHUW NPABUJIBLHO TPAKTOBATh (PU3MUECKUM
CMBIC]I HCIIOJIb3YeMbIX BEIUYMH, MX OO0O3HAUECHHUS U EIUHMIIBI, YKa3bIBaTh
(GbopMYyJIbI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEJIMUUHY C APYTMMU BEJIMUYUHAMU;

ONMHCHIBATh HW3YYCHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3YS
¢dusznyeckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, DHEPrusl U UMNYJbC (OTOHA, MEPUO/] MOTypaciaaa, SHEPrusl CBA3U



aTOMHBIX S7Iep, TPH ONMHCAHWUW TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
WCIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYEHUS M EIUHMIBI, YKa3blBaThb (POPMYIJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMH BEITUYMHAMHU,
BBIYUCIIATH 3HaUCHUE (PU3NUECKOM BEJIMUMHBI,

aHAIU3UPOBATH (PU3MYECKUE TPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHIUMBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapaJlIeIbHOTO
COCAMHEHUSI MPOBOJHUKOB, 3akOoH Jlxkoyns—JleHlia, 3aKOH 3IEKTPOMArHUTHOM
WHIYKIWH, 32KOH NPSIMOJMHENHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHA Wi Porodddekra,
3aKOH COXPAHEHHSI SHEPrUH, 3aKOH COXPAaHEHUsS HUMITYJIbCa, 3aKOH COXPaHEHUS
AJICKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHMS MacCOBOI0 4ucCia, MocTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3linyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXEHHE U YCJIOBUS (TpaHUIlBl, 00IaCTH)
NPUMEHUMOCTH;

OTpEeIEIATh HAITPaBJICHUE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO3JaBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOM JINH30i1;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOILIECCOB C HCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUMN: MpU STOM
dbopMyIMpoBaTh MpoodIIeMy/3a1a4y ¥ THIIOTE3y YICOHOr 0 AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBAThH
BBIBO/IBI;

OCYIIECTBJIATh MPSMbIC U KOCBEHHBIC M3MEPECHUSI (PU3NUECKUX BETUYUH, TPU
ATOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEITHOCTEN N3MEPEHNUI;

HCCIEA0BATh 3aBUCUMOCTH (PU3HUECKUX BEJIMUMH C UCTIOIB30BAaHUEM MPSIMBIX
U3MEpPEHUN: MpPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YyJbTAThI
MOJIYICHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHUAEC TaOMUI] U TpaduKos,
JIeNaTh BHIBO/IBI MO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJII0/IaTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W MPOEKTHOU
JESITENHbHOCT C HMCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOWCTB M J1aOOPATOPHOTrO
000py10BaHuUS;

pemarh pacy€THbIC 3aladyd C SBHO 3aJaHHOM (PU3UYECKOW MOJEINbIO,
UCTOBb3Ys (PU3HUYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHalu3a YCIOBUS 3a7a4u
BbIOMpATh (DU3UUECKYIO MOJIEIb, BBIICIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE ISl €€ pelieHus, MPOBOAUTH Pacdy€Thl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HYECKON BETUUUHBI;



pelIaTh KAYECTBEHHBIE 33Ja4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY paCCYKICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nyecKue sIBICHUs;

MCIIOJIb30BaTh MIPH PEIICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALUN U IPENCTABICHUS
y4eOHOM M Hay4yHO-NONYJSpHOM HH(POpMALUM, TMOJYYEHHOW U3 pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYy4aeMyr0 HHPOPMALIHIO;

OOBSICHATh MNPUHIMMBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HH;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUMUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3UKE B IOBCEHEBHOM KU3HU 1JIs
obecrieueHusi O€30MaCHOCTH MpPH OOpalleHUd ¢ TpudopaMu U TEXHUUYECKHUMHU
YCTPOWCTBAaMHU, JUIsl COXPAHEHMs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
IIOBEJICHUSI B OKPYKAIOLIEN Cpele;

paboTaTh B TIpylIe C BBIIOJHEHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIAHUPOBATh pPa0OTy TPYIIbI, PAUUOHAIBHO pAaclpeiessiTh OO0SI3aHHOCTH MU
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJl€KBaTHO OLIEHUBATH
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYMIbI B PELUICHHE paccMaTpyuBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/m P Kourposabhubie | TIpakruyeckue (uubp )
NMpoOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
but6mmoreka [JOK
1.1 o 2 0 0
W3HMKa U METOJIbl HAYYHOTO TTO3HAHUS hitps://m.cdsoo.w/7 A 1bET2
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 0 0 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 0 0 budmiorexa [IOK
https://m.edsoo.ru/7f41bf72
but6moreka [JOK
23 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 hitps://m.edsoo.r/7f41 bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 0 | bu6motexa [IOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 0 Eubmorexa OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 0 0 bu6moreka [JOK

da30BbI€ MTEPEXOJIbI

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




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
reKTpocTaTIia 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN nekTpUdeCcKuil TOK. Toku B 12 bu6mmoteka [IOK
) pa3iM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoasbnsbie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl

Paznea 1. JIEKTPOAUHAMUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK

' WHTYKITAS https://m.edsoo.ru/7f41c97¢

Uroro no pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHHU4Y€ecKue U 3JEKTPOMarHUTHbIE 9 0 | bubmmorexa [{OK

' Kosie0anus https://m.edsoo.ru/7f41c¢97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | 0 bu6moreka [IOK

' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 10 0 3 buomorexa HOK

https://m.edsoo.ru/7f41c¢97¢

Hroro no pazgeny 24

Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI ClielIMaIbHON TEOPUH 4 | 0 bubmumoreka [IOK

’ OTHOCHUTENBHOCTHU https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 4

Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 0 0 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢




Bbub6morexa IIOK

4.2 Crpoenue aroma 4
https://m.edsoo.ru/7f41c97¢
43 ATOMHOE 411po 5 bromorexa [TOK
https://m.edsoo.ru/7f41c97¢c
Htoro no pasaeny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

but6mmoreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 Eubmorexa OK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHBIE
Ne Tema ypoka KonrTpoasbnbie | IlpakTudeckue Aara wippoBLIe
n/n Bceero H3YYCHUA oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
®duszrka — Hayka o0 Ipupoze.
1 Hayunblie MeT(})]I[BI HOEH;)HI/)II;I 1 0 0 bubmorexa OK
03.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIero Mupa
Posb 1 MmecTo ¢pu3uku B

) (hopMHUPOBAHUM COBPEMEHHOM 1 0 bubmmorexa [{OK
Hay4HOU KapTUHBI MUDA, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEIHHOCTH JIFOIEH
Mexannueckoe JIBUKECHUE.

3 OTHOCHUTEIIBHOCTh MEXaHHMICCKOTO | 0 0 bub6moreka [JOK
nemxenus. [lepemenienue, 10.09.2024 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE TpsIMONTMHENTHOE | 0 0 bu6morexa [IOK
JIBM)KECHUE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 0 0 bubmotexa IIOK
JIBUKCHUE 17.09.2024 | https://m.edsoo.ru/ff0c372¢

6 CBoOonHOE najficHue. Y CKOpEHHUE | 0 0 bubmumoreka [IOK
CBOOOIHOrO MaieHUs 20.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe 1BU>XEHHE.

7 JIB>xeHre MaTepralbHONW TOUKH 1O 1 0 0 Bubmiorexa [OK

24.09.2024 | https://m.edsoo.ru/ffO0c3ada

OKPYXHOCTH




[IpuHIUIT OTHOCUTEIBHOCTH

8 Tlanunes. MuepunanbHbIE CUCTEMBI bubmorexa TIOK
. 27.09.2024 | https://m.edsoo.ru/ffOc3be8
orcuera. [lepsriit 3akoH HproTOHA
Macca tena. Cuna. [IpuHiun
9 CYIepIIo3uliuy cuil. Bropoii 3aKoH bromorexa [TOK
. 01.10.2024 | https://m.edsoo.ru/ffOc3bel
HeroTOHA 111 MaTepruasbHOW TOYKH

10 Tpetunii 3axon HproToHa nist bubmoreka [IOK
MAaTEPUAIBHBIX TOYEK 03.10.2024 | https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTro Tsrotenus. Cuia

11 TsbkecTu. [lepBas kocmMuueckas bubmorexa [TOK

08.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmorexa [{OK
Tena 10.10.2024 | https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadourment

13 Tpenusi. Cuia COnpoTUBICHUS MPU bu6morexa [IOK
JIBIDKEHUU TeJIa B )KUJIKOCTH WU 15.10.2024 | https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpamaTeIbHOe

14 JBUKEHHE aOCOIIOTHO TBEPLOTO bubmoreka [IOK
tena. MomeHT cuibl. [1neqo cuibl. 17.10.2024 | https://m.edsoo.ru/ffO0c41a6
VYcnoBust paBHOBeCHS TBEPAOTO Tela
HNmnynbsc maTepuaibHOW TOUKH,

L5 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bu6motexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 22.10.2024 | https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABUKEHUE
PaboTta 1 MOIITHOCTB CHJIBL. bu6moreka [JOK

16
Kunernueckas sneprus 24.10.2024 | https://m.edsoo.ru/ff0c4502




MaTtepuaibHOi Touku. Teopema 00
HU3MCHCHUU KI/IHCTI/I"ICCKOI\/’IVSHepI‘I/II/I

17

[ToreHunanbHas SHEPrus.
[ToreHunanbHast SHEPrUust yunpyro
neOpPMHUPOBAHHON TIPYKUHBI.
[TorenunanbHas SHEprus Tena
BOJIM3U TOBEPXHOCTHU 3eMJIU

05.11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuansHEBIE U
HENOTCHIMAIbHBIC CUIEL. CBS3b
paboThl HEMOTEHIIMAILHBIX CUJI C
H3MEHEHHEM MEXaHNICCKOM
SHEPIrUH CUCTEMBI TeNl. 3aKOH
COXpaHEHHSI MEXaHUYECKOW SHEPrUun

07.11.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HMccrnenoBanue CBsI3U PabOTHI CHJIBI
C U3MEHEHHEM MEeXaHUYECKOH
SHEPTUHM TeJa Ha MIpUMepe
pacTsHKEHUST PE3UHOBOTO JKT'YTa

12.11.2024

20

KonTtponbHas pabora o reme
«Kunematuka. JlnHaMuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE)

14.11.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. BpoyHOBCKOE TBHKEHUE.

Hudpdysus

19.11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U
B3aUMOJICHCTBUS YaCTHUI[ BEIISCTBA.
Mopenu cTpoeHHs ra3os,
JKUJKOCTEN U TBEPABIX TEI

21.11.2024




23

Macca monekyn. KonmuectBo
BemectBa. [loctossHHas ABoraapo

26.11.2024

24

TemnnoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[Txana Temnepatyp Llenbcus

28.11.2024

25

WUneansubiii raz B MKT. OcHoBHOE
ypaBHeHre MKT

03.12.2024

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcooTHas TeMIeparypa Kak Mepa

CpeIHEN KNHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knaneiipona

05.12.2024

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlansToHa. ["a30BBIC 3aKOHBI

10.12.2024

28

JlabopaTopHas pabora
«HccnenoBanmne 3aBUCHIMOCTH
MEX]y ImapaMeTpaMu COCTOSHUS
pa3peKEHHOT 0 ra3ay

12.12.2024

29

H3onporeccs! B UACAIBHOM Ira3e u
uX rpaguueckoe npeacraBiecHue

17.12.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnHsis sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
crocoObl €€ U3MEHEHUS.
KonunuecTtBo TennoTsl u paboTa.
BHyTpeHHsis 3HEprus
OJIHOATOMHOT'O UJI€aJIbHOT'O Ta3a

19.12.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunael Temionepenaun

24.12.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c5¢36




VaenpHas TEINIOEMKOCTD BEISCTBA.

KommuecTBO TEMIOTHI IIpr

bu6morexa IIOK

32
Ternonepenave. AnnadaTHbIA 26.12.2024 | https://m.edsoo.ru/ff0c5c36
rporiecc
13 [lepBblil 3aKOH TEPMOIUHAMUKH U bu6mmotexa [IOK
€ro NpUMeHEHHNE K U30Ipolieccam 09.01.2025 | https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs npoueccos B
34 npu (I: e. Bropoit EaI]jOH bubamorexa LIOK
PHPOZE. p 14.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOJIHMHAMUKH
35 [Mpunnun aeictBus u KITJI bu6motexa [IOK
TEMNJI0BON MaILIMHbI 16.01.2025 | https://m.edsoo.ru/ff0c600a
KIT,
36 Huxn Kapuo u ero KITJ] 21.01.2025
37 DKoNoruuecKre mpodIeMsbl
TENJIODHEPT ETUKH 23.01.2025
O6006maromuit ypok
38 <<MOJ‘II:K JII;I Hazr()bmmca OcCHOBBI buomorexa [TOK
P ‘ 28.01.2025 |  https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI)
KouTtponwsnas pabora o teme
39 M P P o 0 bu6mmoreka [JOK
(VIOTCKYITIpHA QUSHIE. LCHOBH 30.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [TapooOpa3oBaHue U KOH/IEH CaLUs. bubmotexa LIOK
Hcnapenue u xumenue 04.02.2025 | https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAs 1 OTHOCUTENIbHAsS
41 BJIQXKHOCTb BO3/1yxa. HachlleHHbIi bubmorexa [IOK
Ay, HACHT 06.02.2025 | https://m.edsoo.ru/ff0c64ds
nap
4 TBépnoe Teno. Kpucrammueckue u bu6mmotexa [IOK
amop¢HbIe Tena. AHUZOTPONHUS 11.02.2025 | https://m.edsoo.ru/ff0c65f0




CBOMCTB KpUCTAJUIOB. JKunakue
Kpuctamibl. CoBpeMeHHbIE

MaTepHaIbl
[InaBneHue u KpuCTAIIIN3AIIHS.
bu6moreka [JOK
43 VenpHasa TEIUIOTA IUIABJICHUS.
13.02.2025 | https://m.edsoo.ru/ff0c6708
CyOmmMmanms
bu6moreka [JOK
44 vy o
PABHEHIE TEIITOBOTO batanca 18.02.2025 | https://m.edsoo.ru/ff0c6820
DIIeKTpU3alusl TeI. DIEKTPUYECKU I
45 3apsaa. JIBa BuAa SIEKTPHYCCKUX bubmorexa HOK
A A p 20.02.2025 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOIHUKHN, TUDJIEKTPUKHA U
46 H(I))J'I IIPOBOJHUKHU 3aK(I))H bubmorexa HOK
YHPOBOA ' 25.02.2025 | https://m.edsoo.ru/ffO0c6bcc
COXpaHEHHS AIEKTPUIECKOTO 3apsiaa
B3aunmoneiicTBue 3apsaoB. 3aKoH
47 Kynona. TodeuHbIi 3J1eKTpHYECKUN bubmrorexa LIOK
Y ' P 27.02.2025 | https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsyk€HHOCTB 3JIEKTPUYECKOr0o
43 nosist. [IpuHnun cyneprnosunuu bubmoreka [IOK
3NEKTPUYECKUX noiier. JInaum 04.03.2025 | https://m.edsoo.ru/ff0c6df2
HaNpsLKEHHOCTH
PaboTa cuit 3IeKTpOCTaTHYECKOTO
49 nons. ITorennman. PazHocts bubmiorexa IIOK
' HHat 06.03.2025 | https:/m.cdsoo.ru/ff0c6£00
IMOTEHIUAJIOB
IIpoBOIHUKN U TUDIIEKTPUKHU B
50 3J'IpeKT I(l)CTaTI/I‘-IeI::KOM noI;e bubmorexa HOK
P ' 11.03.2025 |  https:/m.edsoo.ru/ff0c7018

,HI/IBJ'IeKTpI/I‘—IeCKaﬂ MMPOHUIIACMOCTDb




51

Onexrpoémkocts. Konaencarop

13.03.2025

Bbu6moreka IIOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsHKEHHOT0 KOHJIEH caTopa

18.03.2025

but6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "N3mepenune
UEKTPOEMKOCTH KOHAeHcaTopa"

20.03.2025

54

IIpuHUMT AEHCTBUS U IPUMEHEHU €
KOHJIEHCAaTOPOB, KOIMPOBAJILHOIO
amnrmnaparta, CTpyHHOI0 IIpUHTEpa.
DneKTpocTaThyecKas 3aluTa.
3azemiieHue SIEKTPOIPUOOpPOB

01.04.2025

55

DNEKTPUYECKU TOK, YCIIOBUS €ro
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conpotusnenne. 3akoH Oma st
ydacTka Lenu

03.04.2025

56

[TocnenoBarenbHOE, MapaieNbHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHUKOB. JlaGopaTopHas
pabota «/3yueHrne CMEIIaHHOTO
COCAMHEHHUSI PE3UCTOPOBY

0.5

08.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MoHOCTH
3JIEKTPUY ECKOr 0 TOKA. 3aKOH
Hxoyisa-Jlenna

10.04.2025

bu6moreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 117151 TOJIHOM
(3aMKHYTOI1) 3JIEKTPUYECKON 1EMH.
KopoTkoe 3aMbikaHue.
JlaGopaTtopHas pabora «3mepeHue

0.5

15.04.2025

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0




OJIC ucTouHrKa TOKa U €ro
BHYTPEHHETO COIPOTHBIICHUS

DneKkTpoHHas NPOBOAUMOCTD
TBEPABIX METANIOB. 3aBUCUMOCTh

59 COMPOTUBJIEHUS METAJJIOB OT 17.04.2025
TemrepaTypbl. CBEpXIPOBOIUMOCTD

60 DNEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX IIYYKOB 22.04.2025
[TomynpoBoIHUKH, X COOCTBEHHAs
U IPUMECHAsSI TPOBOUMOCTb. bu6motexa [IOK

61 .
CaoiicTBa p—n-niepexoa. 24.04.2025 | https://m.edsoo.ru/ffO0c84ae
[TomynpoBOIHUKOBBIE TPHOOPHI
DNEeKTpUYECKU TOK B pacTBOpax u

62 pacriaBax 3JE€KTPOJIUTOB. bu6muoreka [IOK
DJIEKTPOIMTHYECKAs TUCCOLHAIUA. 29.04.2025 | https://m.edsoo.ru/ffO0c82ba
DIIeKTpOIIn3
DNEKTPUUYECKUN TOK B razax.

63 CaMOCTOSITEIbHBIN U bubmoteka [JOK
HECaAMOCTOATENbHBIN pa3psl. 06.05.2025 | https://m.edsoo.ru/ffOc84ae
Monnus. [1nasma
DnexTpuyecKue npudopsl u

64 YCTPOMCTBA U UX IPAKTUYECKOE bubmotexa LIOK
npumeHenue. [IpaBuna TeXxHUKN 13.05.2025 | https:/m.edsoo.ru/ff0c86fc
6e3omacHOCTH
O6o0maromui ypok bubmmoreka [IOK

65
«INEKTPOIUHAMUKAY 15.05.2025 | https://m.edsoo.ru/ff0c88be

66 KonTtponbshas paborta o reme bu6mmoteka [IOK
«Qnextpocrartuka. [locTosHHBII 20.05.2025 | https://m.edsoo.ru/ffOc8a8a




3IEKTPUYECKU TOK. TOKH B
pa3IUYHBIX Cpeaax»
/Beepoccuiickast mpoBepoyHast
paboTa mpu NMpoBeICHUHN Ha
OyMa)KHOM HOCHTENe

Pe3epsHblii ypok. KoHTponbHas

but6moreka [JOK

67 padora 1o Teme : 22.05.2025 | https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuKa"
68 Pe3epBHblii ypok. O006maromuit | bubmotexa ILIOK
ypok o Temam 10 knmacca 23.05.2025 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero U3y4CHUS oOpa3oBaTebHbIE
padoThI padoThI pecypesI
ITocTostHHBIE MATHUTHI U UX

| B3anMojelicTBre. MarHuTHOE MOJIE. | 0 0 but6mmoreka [JOK
BexTop MarHUTHON MHIYKLIUH. 03.09.2024 | https://m.edsoo.ru/ff0c9778
JIMHUYA MarHUTHON MHIYKIIUH
MaruuTtHoOe€ 1oJje NpoBOJHUKA C
TOoKOM. OnbIT DpcTeaa. bubmmorexa [{OK

2 . 1 0 0
B3auMopneilicTBue MpOBOJHUKOB € 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHas pabora «3yueHue

3 MaFHETHollfo HOJI')IH KaTyHIKI/Iy: 1 0 1 brbmorexa [OK

10.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBHE MAarHUTHOI'O I10JIS Ha
MpOBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGoparopHas pabora | 0 | bubmotexa IIOK
«HccrnenoBanue aeh cTBUS 12.09.2024 | https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JleficTBHE MAarHUTHOI'O I10JIS Ha

5 JIBUKYIIYIOCS 3aPSKEHHYIO 1 0 0 bu6motexa [IOK
yactuiy. Cuna Jlopenna. Pabora 17.09.2024 | https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia

6 DneKTpoMarHuTHast MHIYKITHS. 1 0 0
IToToK BEKTOpa MArHUTHOU 19.09.2024




uHaykuuu. J/1C uaaykuun. 3aKoH
AJIEKTPOMArHUTHOM MHIYKITUU
Qapanes

JlabopaTopnas pabora

7 «ccnenoBanue sIBICHUS bubmotexa [TOK
. 24.09.2024 | https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW WHTYKIIHH
NunykTuBHOCTD. SIBIICHHE
camouHaykiuu. 3J[C
8 CaMOI/IH,HiKI_II/II/I. 3§eprlxm bubmorexa LHOK
26.09.2024 | https://m.edsoo.ru/ff0ca600
MarHUTHOTO TTOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JIE
TexHuueckue ycTporucTBa U UX
MIPUMEHEHHE: TIOCTOSIHHBIC
9 MarHUThI, JJICKTPOMArHHUTHI,
AIEKTPOABUTATEID, YCKOPUTEIU 01.10.2024
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MTeYb
O6o6maromuii ypok « MarHuTHOe
10 Hone.gnelfll“powlyfmnma;{ Bubmorexa [{OK
03.10.2024 | https://m.edsoo.ru/ff0cab82
WHIYKIIHSD
KonTponbHas padora mmo reme
11 «MarauTHoe Io1Je. bubmorexa HOK
08.10.2024 | https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS WHITYKIIHS
CB0OOIHBIC MEXaHHYECKHEC
kosiebanus. ['apmMoHnueckue
12 KosiebaHus. Y paBHEHHE Bu6mmorexa [IOK
10.10.2024 | https://m.edsoo.ru/ff0caf06

rapMOHUYECKUX KOJIeOaHUM.
[IpeBpaienne sHeprumn




13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoja Majiblx KoneOaHu rpysa
Ha HUTU OT AJIMHBI HUTHU U MAaCChI
rpy3a»

15.10.2024

14

KonebaTenpHblil KOHTYD.
CB0OOTHBIE 3JICKTPOMAarHUTHBIC
KOJIe0aHus B U/1€ATBHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXly MEXaHHYECKUMHU U
AIIEKTPOMAarHUTHBIMH KOJICOAaHUSMH

17.10.2024

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

15

®opmyna TomcoHa. 3aKOH
COXpPaHCHU SHEPTHUU B UACATIbHOM
K0JIe0aTeIbHOM KOHTYpE

22.10.2024

Bbu6morexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBieHue 0 3aTyXaroUMX
KoneOaHusAX. BeIHYKIeHHBIE
MeXaHUYeCKue KoJIeOaHusl.
Pe3onanc. BeinyxaeHnsie
AIIEKTPOMAarHUTHbBIE KOJIEOaHUS

24.10.2024

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CunyconnanbHbli IepeMeHHbII
TOK. MOILIIHOCTh MEPEMEHHOIO TOKA.
AMIIMTYAHOE U JefCTBYIOIIEE
3HAYEHHE CUJIbI TOKA U HAIIPSKECHUS

05.11.2024

bu6moreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipor3BoacTso,
nepenaya u moTpedIcHue
ANEKTPUYECKON IHEPTUU

07.11.2024

19

YCTpONCTBO ¥ MPAKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOTO

12.11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F'€HEepaTopa NEPEMEHHOr0
TOKa, TMHUH BIEKTpornepenay

DKOJIOTHYECKHUE PUCKH NTPU
IIPOU3BOJCTBE IEKTPOIHEPTUU.

2 K
0 yJAbTYpa UCIOJIb30BaHUS ) 14.11.2004
AJIEKTPOIHEPTUHU B MOBCETHEBHOM
KU3HH
Mexanndeckue BOJIHbI, YCIOBUS
acnpoctpanenus. [lepuon.
21 I()?Ko I:)CTZp acIpocT aieHiH u Bromorexa [OK
P pactipoctp 19.11.2024 | https://m.edsoo.ru/ff0cca54
JvHa BoaHEL [lonepeunsie n
PO OJIbHBIE BOJIHBI
2 3ByK. CkopocTb 3ByKa. [ pOMKOCTb bu6morexa [IOK
3ByKa. Beicota Tona. TeMOp 3ByKa 21.11.2024 | https://m.edsoo.ru/ff0cccOc
DNIEeKTpOMarHUTHBIC BOJHBI, UX
23 cBoiicTBa U ckopocTs. [lIkana Bu6mmorexa [IOK
P ) 26.11.2024 | https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJTH
[TpuHIUTIBEI paOCBSI3H U
24 .P
TeneBuaeHUs. Pa3BuTre cpencTs 78 11.2004
cBsA3M. Paapnonokanus
)5 KontposnbHas pabora «Konebanus u bubmotexa IIOK
BOJIHBI» 03.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOe pacnpocTpaHEeHUE
26 CBETa B OJIHOPOJHOM cpelie. bubmunoreka [IOK
TodeuHblil UICTOYHMK CBeTa. JIyd 05.12.2024 | https:/m.edsoo.ru/ff0cd350

CBE€Ta




OrtpaxeHue cBera. 3aKOHbI

27 oTpaxenus ceera. [locrpoenune Bu6mmorexa [IOK
. 10.12.2024 | https://m.edsoo.ru/ff0cd4e0
n300paKEHUH B TNIOCKOM 3epKajie
IIpenomnenue ceeta. IlonHoe
)3 BHYTPEHHEE OTPaKEHHUE. bu6mmoteka [IOK
[IpenenbHBI yroy mOIHOro 12.12.2024 | https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTpaXKeHUS
29 JlaGoparopHas paborta «3mepenue bubmotexa ILIOK
MOKA3aTeNs MPETOMIIEHUS CTEKIIA» 17.12.2024 | https://m.edsoo.ru/ff0cd67a
Jlunzel. [Toctpoenue n3o0paxxeHui
30 B JiuH3e. DopMysia TOHKON JIMH3BI. bubmorexa [IOK
19.12.2024 | https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlabopaTopnas pabora
31 «I/ICCJ'IGIIOBaIiI/Ie CBOMCTB 24.12.2004
M300paKEHUN B TUH3AX)»
Hucnepcus cBeta. CI0XKHBIA COCTaB
3 Oenoro ceera. L[er. JIaboparopHas
pabora «Habmonenne qucnepcuu 26.12.2024
CBETa»
13 Wnrepdepenuus ceera. Juppakuus bu6mmoreka [IOK
cBeta. JudpakinuonHas pemerka 09.01.2025 | https://m.edsoo.ru/ffO0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bu6motexa [IOK
[Tonspu3zanus ceera 14.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U
35 YCTPOMCTBA U YCIOBHS UX 16.01.2025
0e301acHOro MpUMEHEeHHUS
36 ['paHuLIbl NPUMEHUMOCTH bu6morexa [IOK
KJIACCUYECKON MEXAHUKH. 21.01.2025 | https://m.edsoo.ru/ff0cf862




ITocTynaTsl crienMaIbHON TEOPUH

OTHOCHTEIbHOCTH
OTHOCUTENBHOCTh

37 OJTHOBPEMEHHOCTH. 3aMeJIJICHUE buomorexa LIOK

AHOBP ' 8 23.01.2025 | https://m.edsoo.ru/ff0cfad2
BPEMEHU M COKPAIIICHUE JTTHHBI
OHeprus U UMILYJIbC

13 PENATUBUCTCKON yacTUIlbl. CBsA3b bubmoreka [IOK
MAaCCBhI C SHEPTUEH U UMITYJIbCOM. 28.01.2025 | https://m.edsoo.ru/ffOcfc68
DHeprus moxost
KonTponbHas padora «OnTuka.

39 OCHOBBI CrIEIMAJIBHON TEOpUHU bubmorexa [IOK

" P 30.01.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIbHOCTH»

40 ®oronsl. Popmyna [Inanka. bu6mmorexa IIOK
OHeprus U UMITYJIbC POTOHA 04.02.2025 | https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEAOBAaHUE Eu6 110K

noIMoTeKa

41 .0 A.T.

Qotospexra. OnpiTet 06.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddekra. YpaBHeHHE
42 BI?IHLuTegHa Ji)l(b(pOToa(p;eKTa buGmorexa [OK
8 ) 11.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordppexra
Jasnenne cBeta. OnbiTe I1. H.
43 JleGeneBa. Xumuueckoe neicTBre Bubmmorexa [IOK
ACBa. 8 13.02.2025 | https://m.edsoo.nw/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa u

44 MIPAKTUYECKOE TPUMEHEHHE:

dboTodMEeMEHT, POTOAATIHK, 18.02.2025

COJIHEYHast OaTapest, CBETOIUO]T




Pertenune 3agay no teme

bub6moreka IIOK

s «2neMeHThbl KBaHTOBOM OITUKU 20.02.2025 | https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbITHI

46 Pesepdopaa o paccesHuto a- bu6mmoreka [TOK
yactull. [Inanerapuas moaeinb 25.02.2025 | https:/m.edsoo.ru/ff0d091a
aToMa

bu6moreka [JOK

47 Hocrynatst bopa 27.02.2025 | https://m.edsoo.ru/ff0dOafa
Wznyuyenne u noriouieHne GOToHOB

43 [IpU NIEPEX0/Ie aTOMa C OAHOTO bu6motexa [IOK
YPOBHS SHEPrUU Ha Apyroi. Bussl 04.03.2025 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoJsiHOBBIE CBOMCTBA YaCTHII.

Bounbl ne bpoiins.
49 KopnyckyisipHO-BOJIHOBOI Bu6mmorexa [IOK
06.03.2025 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYXK/JICHHOE M3JTy4CHHE
OTKpBITHE PaTNOAKTUBHOCTH.

50 Omneitel Pe3epdopaa no bubmmorexa [IOK
OMpEENICHUIO COCTaBa 11.03.2025 | https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3JTy4EHUs
CaotictBa anbs(da-, 6eta-, ramma-

51 u3irydeHus. BiusHue
PaaMOaKTUBHOCTH HA KUBBIE 13.03.2025
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

57 W3otomnsl. Anbda-pacna. bu6morexa [IOK
DNEKTPOHHBIA U TO3UTPOHHBIN 18.03.2025 | https://m.edsoo.ru/ff0d 1162

Oera-pacnaa. ['amma-n3nyuenue




53

DHeprus CBs3M HYKJIOHOB B sJIpE.

S nepHbie peakuuu. SnepHblii
peakTop. [Ipo0ieMbl, MepCIeKTHBHI,
HKOJIOTMYECKUE aCIEKThI SACPHON
SHEPreTUKU

20.03.2025

bu6morexa IJOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOJIOACHHS U PETUCTPALUH
AJIeMEHTapHbIX YacTull. Kpyrbiii
cron «DyHaaMeHTalbHbIE
B3anMozuencTteud. ExuHCTBO
($U3HYECKO KapTHHBI MUPaY

01.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTtanel pa3BUTHUA aCTPOHOMHHU.
[IpukiaHOE€ U MUPOBO33PEHUECKOE
3HaYeHue acTpoHOMUU. Bujg
3B&3nHOro Heba. Co3Be3nus, ipKue
3BE3/bI, IAHETHI, UX BUIUMOE
JABUXCHUC. CoiHeuHas cucremMa

03.04.2025

56

Comnnne. ComHeyHast akTUBHOCTb.
Ucrounuk sneprun ComnHua u 3BE31

08.04.2025

57

3BE3/bI, KX OCHOBHEIE
XapaKTePUCTUKHU. 3BE3/bI TJIABHOMN
nocyieaoBaTeabHOCTH. BHYyTpeHHEee
crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABJICHUSI O IPOUCXOXKJICHUH
u sBoonnu CosHIa U 3BE31

10.04.2025

58

Mneunsiit [Tyt — Hama
I'anaktuka. Ilonoxxenue n
nemwxkenne Connmna B [amakTuke.

15.04.2025




I"amaktuku. YEpHble OBIPHI B AAPAX
raJIaKTUK

59

Bcenennas. Pa3beranue rajakTuk.
Teopus bonpmioro B3peiBa.
PennkToBOE n3nydenue.
MeTtaranakTuka

17.04.2025

60

Hepemennsie npo6iemsl
aCTPOHOMHUU

22.04.2025

61

KonTponbHas padora «1eMeHTHI
aCTPOHOMHH U aCTPODUZUKH

24.04.2025

62

O6o0mmatomuii ypok. Pois pusnku
Y aCTPOHOMHH B YKOHOMHYECKOM,
TEXHOJOIrHYCCKOM, COIUAILHON 1
ATHYECKOU cepax AessTeTbHOCTH
YeroBeKa

29.04.2025

63

O6o6matomuit ypok. Poib u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW HAyYHOU KapTHUHE
Mupa

06.05.2025

64

O6o6maromuit ypok. Ponb
(bu3nYEeCKOi TEOpHH B
(bopMHUPOBaHUY MPEACTABIECHUH O
¢u3nyecKoil KapTUHE MUpa

13.05.2025

65

O6o6maromuit ypok. Mecto
($u3HYeCcKOoi KapTUHBI MUpPa B
o0111eM psily COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NpeJCTaBICHUN O IPUPOJIE

15.05.2025




66

DNeKTpOMarHuTHAsE UHAYKLHUS

PesepBHblil ypok. MaruutHoe nose.

20.05.2025

PesepBHblit ypok. Ontuka. OCHOBBI
67 CrelHalIbHONU TeOpUH
OTHOCHUTEIBHOCTH

21.05.2025

PesepHslil ypok. KBanToBas
68 ¢u3nKa. D1eMEHThl ACTPOHOMUH U

acTpopU3NKu

22.05.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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