MyHununaisHOe aBBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
MYHUIIAMTAIBHOTO OKpyra 3apeuyHbiii CBepIJIOBCKOM 001acTH
«Cpennss obmeo0pazoBaTenbHas mKoa Ne3»

CeePAt0s,
S gnounoe o572y
N orpyra J,p' (D

PACCMOTPEHO YTBEPXIEHO

Ha 3aceganuu [IIMO Neaaroru4eckuM COBETOM

ITporokon Ne 1 MAOQY MO 3apeynniit «COL Ne 3»
or 29 aBrycta 2025 r.  Ilpotokon Ne 1 ot 29 aerycra 2025 r.

Ne 18208
B4 0T s WOT

)
u L )
,,’6509005.,;'5

Pabouas npoepavma

(ID 1114360)

1o y4eOHOMY MpPEAMETY
yueOHoro npeamera «®@u3nka. ba3zoBbiii ypoBeHb)

mu1st ooyuatroruxcst 10-11 xkmaccoB

CocraBuTeb:
Cmasviwyenxo E.JL,
yuuTenb PU3UKU

2025 r.



IHHOACHUTEJIBHASA 3AITMCKA

[Iporpamma o ¢usuke 6a30BOr0 YpOBHSI HA YPOBHE CpeHETr0 O0IIero oopa3oBaHus pa3padoTaHa
Ha OCHOBE TIOJIOKEHUH U TPeOOBAHMIA K Pe3yIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHOM IPOTPAMMBI,
npeacrarieHHbx B @I'OC COO, a Taxke ¢ yu€toMm (enepanbHOil paboueld mporpaMMbl BOCIIUTAHHS U
KOHIIENIMKN TMpernofaBaHus ydeOHoro mnpeamera «Du3mka» B 00pa30BATENbHBIX OPraHU3AIUIX
Poccuiickoit @eneparuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mnporpaMmbl MO (HU3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAY4HOM
KapTuHBI Mupa obydaromuxcs 10—11 kmaccoB npu oOyueHnn ux (pu3nke Ha 6a30BOM ypOBHE HAa OCHOBE
CHUCTEMHO-JIeITEIbBHOCTHOTO To1xoaa. [Iporpamma o ¢usuke coorBercTByeT TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeJIMETHBIM pe3yibTaraM OOYYEHHs, a TaKke
YUUTBHIBAET HEOOXOAMMOCTh PEaTU3alliid MEXIPEIMETHBIX CBsi3eld (DU3MKU C €CTEeCTBEHHO-HAyYHBIMU
yueOHBIMH TIpeAMeTaMu. B Hell onpenensitoTcss OCHOBHBIE 1eNT M3y4eHUs (PU3UKH Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHus, IUJIAaHHUPYEMbIE pE3yJNbTaThl OCBOCHUSA Kypca (U3UMKH: JHYHOCTHBHIE,
MeTarpeMETHBIC, TPeAMETHBIEC (Ha 0a30BOM YpOBHE).

[Iporpamma o ¢usmke BKIHOYALT:

e IUIAHUPYEMBIE PpE3yJibTaThl OCBOEHMsI Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YIBTATHI 10 rojiaM 00yUEHUs;
e couepxaHue yueOHoro npeamera «dusnka» 1o rogam o0ydyeHusl.

du3nka Kak Hayka o HanOoJiee 00IMX 3aKOHAX MPUPO/IbL, BLICTYIAsl B KaUeCTBE y4eOHOro npeamMeTa
B ILIKOJIE, BHOCUT CYILIECTBEHHBIH BKJaJ B CUCTEMY 3HaHUU 00 okpyxatouiem mupe. llIkonbHbIN Kype
¢u3MKn — CcUCTeMOOOpa3yloLMil Il eCTeCTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, IOCKOJIBbKY
(bu3UYEeCKre 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dusnueckoii reorpadueit u acrpoHomueil. Miconb3oBaHue U akTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUI
OTpesieNIsieT XapakTep M Pa3BUTHE PAa3HOOOpA3HBIX TEXHOJOTUH B cdepe IHEpreTHKH, TPaHCIOpTa,
OCBOCHMSI KOCMOCA, ITOJIy4CHHUS HOBBIX MaTEpPUAJIOB C 3aJaHHBIMU CBOMCTBAMM U Apyrux. M3ydeHwue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOM KApTUHBI MUPA 00y4YarOLIUXCS,
B (OpMHUpPOBaHME YMEHUI NPHUMEHATh HAyYHBIH METOJ IMO3HAHMS NPU BBITOJHEHHMH UMM Y4eOHBIX
HCCIIETOBAaHUM.

B ocHOBY kypca pu3uku a1 ypoBHS CpeTHETO 00IIero oOpa30BaHUsl MOJOKEH Pl UICH, KOTOPbhIE
MOKHO pacCMaTpuBaTh KaK MPHUHIHIILI €TI0 ITOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBJIETCS JIOTHYECKH 3aBEPLUIEHHBIM, OH COJEPKUT
MaTepHall U3 BceX pa3ziesioB GU3UKH, BKIIOUAET KaK BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOM (U3UKH.

Hoes ecenmepanuzayuu. B cooTBeTcTBUM C Hell Martepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢busnueckux teopuil. Bemymmm B Kypce sBisieTcss (popMHpOBaHUE MPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes cymaHumapuzayuu. Eé peamm3anuga npeanojaract HMCIOJIb30BAHUC T'YMAHUTAPHOI'O
IHOoTCHIMaia (I)I/IBI/I‘-IGCKOI\/'I HAayYKH, OCMBICJICHUC CBA3H PA3BUTHUA (I)I/I3I/IKI/I C pa3BUTUCM 06II_ICCTBa, a TaKXKcC
C MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHU U 3KOJIOTMYCCKUMU HpO6J’IeMaMI/I.

Hoes npuxnaonot nanpasnennocmu. Kypc pu3uku npeanonaraeT 3HakOMCTBO C ITUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTUYECKUX MPHIOKEHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPeICTBOM BBEICHUS JIEMEHTOB COJCPKAHUS, TOCBALIEHHBIX
HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKHU U TEXHOJOTHM, a
Takxe 00CyKIeHHS MPoOIeM palliOHATLHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTHYECKOM 0€3011aCHOCTH.



CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro oOmero oopa3oBaHus SBISIOTCS
¢usnueckue Teopun (hopMuUpoBaHHME NPEACTABICHUN O CTPYKTYpEe MOCTPOCHHUS (U3UUECKON TEOpHH,
ponn pyHAaMEHTAIBHBIX 3aKOHOB U MIPUHIMIIOB B COBPEMEHHBIX NPEICTABICHUAX O MIPUPOJE, TPAHHUIIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHUCTEMHO-JICSITEeNBHOCTHBI TOAXO0A B Kypce (H3MKH peamu3yeTcs IpeXkaAe BCero 3a CuéT
OpraHU3aIMH YKCIEPUMEHTAIBHOM eI TeIbHOCTH 00yJaromuxcs. [t 6a30Boro ypoBHs Kypca GU3HKH —
3TO MCIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (pusnke 0ObEIHMHEHBI B OOIINI CIIMCOK YYEHHYECKHX NMPAKTUYECKUX padoT.
Beigenenne B yKka3aHHOM IepedHE J1a0OPAaTOPHBIX PabOT, MPOBOJMMBIX MJJISI KOHTPOJS M OLECHKH,
OCYIIECTBIIAETCS yYaCTHUKaMU 00pa30BaTEJIbHOTO IpoLiecca UCXO0s U3 OCOOCHHOCTEN IIIaHUPOBAHUS U
ocHameHus: kabunera ¢usuku. Ilpum 3ToM oOecreunBaeTcs OBIIAJCHHE OOYYAIOIIUMHCS YMEHHUSIMHU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS, NCCIICAOBAHMS 3aBUCUMOCTEH (PU3NUYECKUX BEITHMYUH M IMOCTAHOBKY
OIIBITOB TI0 TIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

Bonpuioe BHMMaHuE yAensieTcsl PELIEHUI0 PacyE€THBIX M KauyeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 3a/Ja4 TPHOPUTCTOM SIBIISIOTCS 3aJadd C SBHO 3aJlaHHOW (U3MUYECKON MOJEIbIO,
MO3BOJISIIOIINE TPUMEHATh U3YUYECHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjierna Kypca, Tak u
WHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. JlJIsi Ka4ECTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3aJaHus Ha
OoO0BsICHEHHE MpPOTeKaHUs (U3UUYECKUX SIBICHUI M TPOIECCOB B OKpY)KAIOIIEH XU3HHU, TpeOyroliue
BBIOOpA (DU3UUECKON MOJICIH JUIsl CHTYaIlMH MTPAKTUKO-OPUSHTHPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpedoBanusimu @I'OC COO k marepuasbHO-TEXHUYECKOMY OOECIEYCHHIO
yueOHoro mpolecca 0a30Bblil ypoBeHb Kypca (U3MKH HAa YPOBHE CpeIHEro o0I1ero 00pa3oBaHus 10JKEH
M3y4aThCs B YCIOBUSAX MPEAMETHOrO0 KaOuHeTa (PU3MKH WM B yCIOBUSAX WHTETPUPOBAHHOTO KaOMHETa
MPEeIMETOB €CTECTBEHHO-HAy4YHOTO IHKIAa. B KkabuHeTe (GU3HKU JIOMKHO OBITh HEOO0XOAMMOE
nabopaTopHoe 00OpyIOBaHWE ISl BBIMOJTHEHUS YKa3aHHBIX B MporpamMme Mo (PU3MKe YYEHUUYECKUX
MPAKTUYECKHUX PadOT U AEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHOe 00opynoBanue (HOPMHUPYETCS B COOTBETCTBUM C MPUHIIUIIOM MHUHUMATHHOU
JOCTaTOYHOCTH W OOECHeYrBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B Mporpamme 1o (U3HMKe KIOYEBBIX
JNEMOHCTpALM  JUIT  MCCIEOBAaHUS MW3Y4aeMbIX SBJIEHUW M  TMPOIECCOB, OHMIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 000pyAOBaHME NJsl YYEHHYECKUX MpPaKTHUYECKHX paboT (Qopmupyercss B BHUAEC
TEMaTUYeCKHX KOMIUIEKTOB M OOECleYrBaeTcss B pacuyéTe OJHOI0 KOMIUIEKTAa Ha JBYX OOy4aroIIHUXCs.
Tematnueckue KOMILIEKTHI 1a00paTOPHOTO 00OPYAOBAHUS JAOKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
WCMOJIb30BAaHUH aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BUJIE IUPPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIENISIMU U3y4eHUs (U3UKH B 00111eM 00pa30BaHUU SBIISIFOTCS:

e (opmMupoBaHUE MHTEpECa U CTPEMIJICHHS OOYHYalOIMXCSl K HAyYHOMY H3YYEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yIbTaTa U3Y4eHHsI OCHOB CTPOEHUSI MAaTEPUH U
(GbyH1TaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHNE yMEHUI1 OOBACHATD SBICHUS C UCIOIb30BAHNEM (PU3MUECKUX 3HAHNUN M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHe NpPEACTABICHUNA O PO (PU3UKHU U PAa3BUTUS JPYIHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH.

JlocTikeHHne 3TUX Iesiell oOecreunBaeTcs pelieHneM CIIEeAYyIONMX 33/1a4 B MPOLEcce U3yueHUs
Kypca GU3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:



e MPHOOpPETEHHE CHCTEMBbl 3HaHUI 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsE MEXaHUKY, MOJEKYISIpHYI0 (U3HUKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPUHKH;

e (opMupoBaHHEe YMEHHMH TNPUMEHATh TEOPETUYECKHE 3HAHUA Uil OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEILICHUN B IOBCEAHEBHOM KHU3HH;

e OCBOEGHHE CIIOCOOOB PELICHHS Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHOI (U3UUECKOI MOAEIbIO, 33134,
MOJIPa3yMEBAIONINX CAaMOCTOSTEIBHOE CO3/1aHHe (DPU3NYECKOW MOJENH, aJeKBAaTHOW YCIOBHSAM
3a1a4u;

e TMOHMMaHWe (U3NYECKUX OCHOB M TPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENY;

e OBJAJICHHE METOJAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS  (PU3UYECKUX
OKCIIEPUMEHTOB, aHAJIM3a W MHTEPIpPETalud HHPOpMAIMU, ONpENeNeHHUs JTOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIOBUH Uil pa3BUTHA YMEHHH IPOCKTHO-HCCIIEA0BATEIBCKOW, TBOPYECKOU
JeSATEIbHOCTH.

Ha u3yuenue ¢usuku (6a30Bbli ypOBEHB) Ha YPOBHE CPEAHETO 00IEro 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacos (2 yaca B Hezielnto), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipemaraemslii B mporpaMMe o Gu3uKe nepedeHp J1a00paTOPHBIX U MPAKTHUECKUX pabOT SBISIETCS
PEKOMEHIOBAaHHBIM, YYHTENb JIEIaeT BHIOOP MPOBEACHUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM
WH/IMBUYyaJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.

COJEP/)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOTO NO3HAHUSA

®dusuka — HayKa o ipupoje. Hayunbie MeTOAbI IO3HAHUS OKPYKaroIIero Mupa. Poib skcniepumenTa
Y TEOPHUH B Npoliecce MO3HAHUSI IPUPOAbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (pu3nuecKux sSBIEHUN U mporieccoB. Hayunbie runote3sl. Gusndeckue 3aK0HbI U
Teopuu. ['paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHNN COBPEMEHHON HAYYHON KapTUHBI MUPA, B MIPAKTUYECKOM
NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U MUPPOBLIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.
Pazgen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBrKeHHEe. OTHOCHTEILHOCTL MeXaHW4YecKoro aBmkeHus. CucremMa oOTCUETa.
TpaexTopus.

[Tepemernienue, CKOPoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIUHA Ha OCU CUCTEMBI KoOopAUHAT. CJI0XKEeHUEe MePEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIUHEIHOE IBIKEHUE. | pad Ky 3aBUCIMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IIEPEMELLEHHS MATEPUAIBHON TOUKH OT BPEMEHH.



CBobOoaHOe aieHne. Y CKopeHHe CBOOOTHOTO MaICHUSI.

KpuBonuneiinoe nBuxeHue. J[BukeHHE MaTepUaIbHOW TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM IO

MOJYJIIO CKOPOCThIO. YTJIOBasi CKOpPOCThb, JHHEHHas ckopocTh. Ilepmoax u uyactora oOpaieHus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHn4yeckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: CIIMIOMETP, JBUKCHUE CHAPSAOB, LICTIHBIE
U pEMEHHBIE IIEpeauH.

Jlemoncmpayuu

Mopaeinb cucTeMbl OTCUETA, MILTFOCTPAIIMS KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHXKCHHS.
[IpeobOpazoBanue NBMKEHHUH C HCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pesKeHHOM MTPOCTPAHCTBE.

Habntonenue nrxeHus Tena, OpOIIeHHOTO MOJT YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.

Hamnpasnenue ckopocTu npu ABUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomol

N3yuenne HepaBHOMEPHOTO JIBUKEHHUSI C 1IEIIBIO ONPEIETICHUSI MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHNS MEXY IyTSAMU, IPONACHHBIMY TEJIOM 3a ITOCJIEI0BATEIbHBIE PABHbBIC
IIPOMEXKYTKH BPEMEHU IPH PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenne nBUKeHUs MApPUKa B BI3KOW KUIKOCTH.

W3ydenue nBpmxeHus Tena, OpoIIeHHOTO TOPU30OHTAIIBHO.

Tema 2. /lunamuxa

[TpuHumn otHOcuTenbHOCTH ["anuiied. Ilepssiii 3akoH HeroToHa. MIHEpLMaIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa M MaTepuaibHON
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepUATIBHBIX TOYEK.

3aKkoH BCEMHUPHOT'O TATOTCHUS. Cuna TSHKeCTH. HCpBaH KOCMHUYCCKast CKOPOCTh.

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

Tpenue. Buapl TpeHus (mokosi, ckonabxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuina TpeHus

CKOJIBKCHUS U CUJIa TPCHUSA IMOKOS. KOB(I)(I)I/II_[I/ICHT TPCHUH. Cuna COIIPOTUBJICHUS NTPHU IBUKCHHUU TCJIa B
KHUOKOCTHU HUJIH Ta3€.

[TocTymarenbHOE U BpamaTeIbHOE IBMKEHNE a0COMIOTHO TBEPIOTO Tea.

MoMeHT CHJIbI OTHOCUTENIBHO OcH BpaieHus. [1nedo cuibl. Y cinoBus paBHOBecUs TBEPJOTO Tea.



TexHnueckue ycTporucTBa U IPAKTUYECKOE IPUMEHEHUE: TIOAIIUITHUKY, ABUKCHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne uHEpIUU.

CpaBHeHue Macc, B3aUMOJCHCTBYIOLIUX Tell.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBHCUMOCTH CHUJIBI YIIPYTOCTH OT AeOpMalInu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U 1aJICHUU.
CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHUS.
VYcnoBust paBHOBecHs TBEPIOTO Teia. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CHJ YIIPYTOCTH, BO3HUKAIOIINX B IPY)KUHE U PE3HHOBOM 00pasiie, OT
ux gepopmanuu.

HccnegoBanue YCJIOBI/Iﬁ paBHOBECHUS TBépI[OFO TCJIa, UMCHOIICTO OCh BpAIllCHUS.
Tema 3. 3axonwi COXPAHEHUA 6 MEéXAHUKe

I/IMHy.]'ILC MaTepHaHLHOﬁ TOYKH (Tena), CUCTCMbl MATCPUAJIBHBIX TOYCK. I/IMHYJ'IBC CUJIBI U
HU3MCHCHUC UMITYJIbCA TCJIA. 3akoH COXpPAaHCHUS UMITYJIbCA. PeakTuBHOE ABHKEHUE.

Pabora cuibl. MOIIIHOCTE CHIIEL.
Kunernueckas sHeprusi MarepuaabHOM ToukH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorennmaneHast »sHeprus. lloTeHuManbHas »HEpPrus ymnpyro aehOpMUPOBAHHOM IPYKHUHBI.
[ToTeHunanpHas sHeprus Tesa BOJM3H HOBEPXHOCTH 3EMIIH.

IloTenumanbHbIE U HEMMOTEHIIHAIBLHBIE CHUIIBI. CBs3b paGOTLI HCIMMOTCHIMAJIBHBIX CHUJI C UBMCHCHUCM
MEXaHU4YEeCKOH 9HEPTHUU CUCTCMBI TCJIL. 3akoH COXpPaHCHUMA MEXaHHUYECKOI SHCPIHUH.

Ynupyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IIPYKUHHBIN ITUCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu



3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

Ilepexoa NOTEHIMATBHON SHEPIHH B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yuenne abCcoMOTHO HEYIPYTOTO yapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

I/ICCJ'IGI[OBaHI/IC CBiA3HU pa6OTBI CHJIBI C M3MEHCHHEM MEXaHHYeCKOM OHEpIruu TECJIa Ha IMPHUMEPEC
pacCTsKCHUA PE3MHOBOTI'O JKI'yTa.

Pa3nea 3. Mosekynsipaast pM3MKa U TePMOAHMHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT Meopuu

OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHM U HX OINBITHOE OOOCHOBAHHE.
bpoynoBckoe nBmwxenue. uddysusa. Xapaktep ABMKEHHMS W B3aUMOJCHCTBUS 4YacCTHIl BELIECTBA.
Mogenu cTpoeHHs ra3oB, )KMJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazMepsl Mosiekyil. Konmnuectso BewmecTsa. [loctosnnas ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UEATBHOIO
raza. AGCOIIOTHas TeMIeparypa Kak Mepa CpeiHe KHHETHUECKON SHEPTUH TEIIOBOTO JIBUYKEHUS YaCTHIL
raza. [lIkana temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH
HansToHa. M3ompoueccsl B HMA€aabHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe
IIpeJICTaBICHUE U30MPOLIECCOB: N30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE AUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu MOieKysl OpraHM4ecKHX
COETMHEHUN.

OnbIThl 110 TUhdY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

Mogens onbiTa lTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.
Monens, HUTIOCTpUpYIOLIas MPUPOLY AaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnBIThI, WUTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS UACATLHOTO ra3a, U30IMPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomul



Omnpenenenre Macchl BO3/yXa B KIACCHOW KOMHATE€ Ha OCHOBE HM3MEpEeHHi 00BhEMa KOMHATBHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKYy ITapaMeTpaMU COCTOSTHUS pa3peKEeHHOro Ta3a.

Tema 2. Ocnoevt mepmoouHamuku

Tepmonnnamuyeckasi cucreMa. BHyTpeHHSs1 SHEPIrUsi TEPMOAMHAMHYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmuecTBo TemnoTel M pabora. BHyTpeHHsS SHEprusi OJTHOATOMHOTO HJICATHHOTO rasa.
Bune! Teronepenayn: TeriIoNpOBOJHOCTh, KOHBEKIUS, H3ITyUeHHE. Y IeTbHas TeII0OEMKOCTh BEIIECTBA.

KoaruecTBo TEII0THI IpH TETJIONEpeaaye.

[Tonsitue 00 aguabarnom mporecce. [lepBolil 3akoH TepMoanHaMuKH. [[puMeHeHne nepBoro 3akoHa
TEPMOJMHAMHUKH K n3omporieccam. ['padudeckas nHTEprpeTanus paboTh rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTUMOCTh IPOLIECCOB B IPUPOJIE.
TemnoBele MamuHbl. [lpuHnunel nefcTBUs TemaoBblXx MamiuH. [IpeoOpasoBaHusi 3Hepruu B
TerIoBeIX MammHax. Koadduument moneznoro aeiictBust terioBoi MammumHbl. Llukn Kapao u ero

KOB(b(I)I/II_II/IeHT IIOJIE€3HOI'O ILCIZCTBHH. DKOJIOTHYECKHE HpO6J’IeMH TCIIIOOHCPICTUKU.

TexHuyeckue yCTpoiiCTBa U MPAKTHUYECKOE MPUMEHEHHWE: JIBUraTellb BHYTPEHHEro CropaHus,
OBITOBOH XOJIOIUIILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN SHEPIUU Teja MPU COBEPLICHUU PabOThI: BBUIET MPOOKH U3 OYTHUIKH IOA
JeWCTBUEM  CXAaToro BO3JyXa, HarpeBaHue oH¢upa B JATyHHOH TpyOke NyTEM TpeHHA
(BUI€OIEMOHCTpALINS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OmnsIT 0 aarabaTHOMY pacIIMPEHHIO BO3/1yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOT'O JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomel

N3mepenne yaenbHON TEIUIOEMKOCTH.

Tema 3. Aecpezamnvie cocmoanusn eewyecmea. Pazoevie nepexoont

[TapooGpazoBanue u kKoHaeHcaiusa. Mcmapenwe u kumneHue. AOCOMIOTHAsST W OTHOCHTEJIbHAs
BJIQKHOCTh BO3/1yXa. HachlleHHBI map. YaenpHas TemwloTa MapooOpa3oBaHus. 3aBHCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Tsépnoe teno. Kpucrammmueckue u amopgHble Texa. AHU30TPOIUS CBOMCTB KpUCTAIUIOB. XKuakue
kpuctaisl. CoBpeMeHHbIe Matepuainsl. [lnaBnenne u kpuctamsanus. Y JelIbHas TEIUIOTA IUIABICHUS.
CyOmumarusi.

VYpaBHeHue TemoBoro OansaHca.

TexHuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOTYYEHUsI COBPEMEHHBIX MAaTE€pPHaiOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kurnenue npyu noHMKEHHOM JaBJICHUH.

CriocoObI U3MEPEHHS BIAKHOCTH.

Hal6mronenne HarpeBanusi ¥ TUIaBJICHHS KPUCTAUTMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopivie pabomol

I/ISMepeHI/Ie OTHOCHTEIIbHOM BJIa)KHOCTH BO3ayXxa.

Paznen 4. DaexkTpoannaMuka

Tema 1. dnekmpocmamuxa

DnexTpuzanus Tel. DiekTpudeckuid 3apsa. JIBa Buaa snekTpuueckux 3apsiioB. [IpoBomHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumogpeiictBue 3apsiaoB. 3akoH Kynona. ToueuHslil anekTprudecKkuii 3apsia. IIEKTPUIECKOE TOJIE.

Hanpspk€HHOCTh  AnekTpuyeckoro mnoss. IIpuHmmMn cynepnosunuu 3NeKTpUUYECKHUX Moned. JInHun
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PabGora cui QJICKTPOCTATUYCCKOI'O II0JIA. Ilorennuan. Pa3HOCTh MOTEHIIMANIOB. HpOBOI[HI/IKI/I )51
AUSJICKTPUKHU B DJICKTPOCTATUICCKOM IIOJIC. I[PDJ'ICKTpI/I‘lCCKaH IMPOHUI[ACMOCTb.

OnektpoémkocTh.  KonaeHcatop.  DJEKTPOEMKOCTh  IUIOCKOTO  KOHAEHCaTopa. DHEprus
3apsKEHHOT0 KOHJIEHCATOopa.

Texnuueckue YCTPOﬁCTBa U TMPAKTHUYCCKOC TIPHUMCHCHUC. IBJICKTPOCKOII, 3JICKTPOMETP,

AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHAEHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIINII ACUCTBUS JIEKTPOMETPA.
B3anmopeiicTBre HaREKTPU3OBAHHBIX TET.
DIIEKTPUYECKOE TOJIE 3apsHKEHHBIX TEl.
[IpoBOIHMKY B AIEKTPOCTATUYECKOM TOJIE.
DIIEKTpOCTaTUYECKAs 3alUTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.



3aBHUCHMOCTD SHGKTpOéMKOCTI/I IMJIOCKOI'0 KOHACHCATOpA OT IUIOAAN IJIACTUH, PACCTOAHUSA MCKIAY
HHUMHU U IIPIBJIGKTpH‘-ICCKOfI MMPOHUIIACMOCTHU.

DHeprus 3apsHDKEHHOTO KOHIGHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBaHUsS 3JIeKTpuueckoro Toka. Mcrounuku Toka. Cuia
ToKa. [locTOsIHHBII TOK.

Hanpsokenue. 3akon OMa A1 yyacTKa IeTu.

DNEeKTpUUECKOe CONPOTUBIIEHHE. YJAEIbHOE CONpPOTHBIEHHE BeuiecTBa. llocienoBaTenbHoe,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE TPOBOIHUKOB.

Pa6ota QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KOYJ'ISI—HCHHEI. MoIHOCTh QJICKTPHUYCCKOI'0O TOKA.

DNEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTHUBIIEHNE NCTOYHUKA TOKa. 3akoH OMa it TOJTHOU
(3amMKHYyTOI) 3nekTprueckoi nenu. Koporkoe 3aMbIkaHue.

DneKTpOHHAass MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCHMOCTb COIPOTUBIEHHUS METAJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAs! U MPUMECHASI IPOBOJAUMOCTH MOIYIPOBOAHUKOB. CBOMCTBA p—h-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DNeKTpUYECKUi TOK B PACTBOpPAaX U pacIulaBax IEKTPOIUTOB. DIEKTPOJIUTHYECKAs IUCCOLUALMSL.
OneKTpous3.

DNeKTpUuYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN paspsaa. Momaus. [lnazma.

TexHudeckue yCTpONCTBa W MPAKTHUECKOE TPUMEHEHHE: aMIEPMETpP, BOJBTMETP, PEOCTarT,
HUCTOYHUKUA TOKA, DJIEKTPOHATPEBATENbHBIC MPUOOPHI, ANEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKyyYMHBIA JHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOITYIMPOBOJIHUKOBBIMA THO,
rajibBaHUKa.

Ilemoncmpayuu

I/I3MepeHHe CHJIBI TOKa 1 HAITPAXKCHUSA.

3aBHCHMOCTD COMMPOTUBJICHUA HUJIMHAPUICCKUX MMPOBOAHUKOB OT JJIMHBI, INIOMIAAW MOIMICPECUHOTO
CCUCHUA U MaTcpuaa.

CwmerraHHOe COeTMHEHHE MTPOBOHUKOB.

[Ipsimoe u3mepenue 3aeKTpoABMKYyIIeH cuiibl. KopoTkoe 3aMbIKkaHKe TajbBaHUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.



3aBUCHUMOCTB COITPOTUBJICHHSI METAIIJIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psit ¥ TPOBOIUMOCTD BO3/TyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yuenune cmenanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CHIIBI ICTOUHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue anexrpoiusa.

MexnpeaMeTHbIE CBA3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocymecTBisieTcss € y4€ToM
COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcamMH MaTeMaTHKH, OWOJIOTUU, XUMUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBI3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4yHbId (akT, TUMOTe3a, (HU3MYecKas BEIMYHMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE, SKCIICPUMEHT,
MOJICIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHrne CUCTEMbl ypaBHEHUH, JHMHeWHas (QyHKuMs, mapabona, rumepOona, UX
rpauKku U CBOMCTBA, TPUTOHOMETPUYECKHE QYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE

TPUTOHOMCETPHYICCKOC TOXKIACCTBO, BEKTOPBI U UX MPOCKIIUU HA OCH KOOPAUHAT, CJIOKCHHUEC BEKTOPOB.

Buonoeusn: MexaHn4yeckoe JBWKEHHE B JKUBOW mpupoje, 1uddysus, 0CMOC, TEINIOOOMEH >KUBBIX
OpraHu3MOB (BUbI TEIIONEpEaayuu, TEMJI0BOE PABHOBECHE), AIIEKTPUUECKHUE SIBJICHUS B )KUBOW IPUPO/IE.

Xumus: JAUCKPETHOC CTPOCHUC BEIIECTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb BCUICCTBA, MOJIApHAaA
Macca, TCIIJIOBBIC CBOMCTBA TBépI[LIX TECII, JKUIKOCTEH H ra3oB, JJICKTPHYCCKUC CBOICTBa MCTaJlJI0B,
QJICKTPOJIUTHUYICCKAA AUCCOoLIManusl, raJilbBaHHUKaA.

l'eocpagpus: BnaxxHOCTh BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue JBUKEHHUN C UCIOJIb30BAHNEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, UCIIOB30BAHNE 3aKOHA COXPAHEHUS MMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE),
JBUTATEIb BHYTPEHHETO CropaHus, IapoBas TypOMHa, OBITOBOM XOJOIWIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUH TIOJyYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH,
AIEKTPOCTATUYECKAs ~ 3alllUTa, 3a3€MJIEHHE JJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTED,
3JIEKTpOHArpeBaTebHble TPUOOPHI, JEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.



11 KJIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[TocrossuHbie MarHuThl. B3aumoneicTBUE MNOCTOSIHHBIX MarHuToB. MarnuTtHoe mone. Bekrop
MarHuTHOM WHAYKUWH. [IpUHIMI Cynepno3ulvy MarHUTHBIX MoJjied. JIMHUM MarHUTHON WHIYKIIHH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 1moJie MPOBOJIHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMM MarHUTHOTO TOJISI JJIMHHOTO
MPSIMOTO TPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOIO IMPOBOJHMKA, KAaTYIIKH C TOKOM. OmbIT Dpcrena.
B3anmMozeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amrmepa, e€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenma, e€ Momynb W HampasiieHHE. [[BH)KeHHE 3apspKEHHOW YacTUIBI B OJHOPOTHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SIBneHne  JIEKTpOMAarHWTHOM  MHAYKUMH.  [IOTOK ~ BEekTOpa  MAarHUTHOW  MHAYKLHU.
ONEeKTPOABUKYIIAsl CUJIAa MHAYKIMN. 3aKOH 3JIEKTPOMarHUTHOM MHIyKuuu Dapanest.

BuxpeBoe anekTpudeckoe mosie. IeKTpOABMKYIIAs CUIa MHIAYKIIMU B IPOBOJAHMKE, IBUKYILIEMCS
IIOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIMN. DIEKTPOABIIKYILAs CUJIa CAMOUHYKIIMH.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texuuueckue YCTpOﬁCTBa U MMPAKTUYCCKOC ITPUMCHCHHC: IIOCTOAHHBIC MATHUTHI, SJICKTPOMAlrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTUL, THAYKIIUOHHAA I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE YTIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.
JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.
B3anmoneiicTBre ByX NPOBOIHUKOB C TOKOM.

Cuna Amrnepa.

JHetrictBue cuibl JIopeH1ia Ha HOHBI AIEKTPOJIUTA.
SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

[IpaBuno Jlenua.



3aBI/ICI/IMOCTB BHGKTpO,Z[BI/I)KyH_[eﬁ CHUJIbI I/IHl[yKI_[I/II/I oT CKOpOCTI/I NU3MCHCHUA MAaroHuTHOT'O ITOTOKA.
SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yueHnne MarHuTHOIO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

I/ICCJ'IGI[OBaHI/IC SIBJICHUS BHeKTpOMaFHHTHOﬁ HHAYKIOUU.

Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnast cucrema. CBoOOAHBIE MeXxaHWYeckue KojeOaHus. ['apmMoHHMueckue KoseOaHus.
[lepuon, yactora, ammiautyaa U (asza xonedanuil. [IpyxuHHbBIM MasTHUK. MaTeMaTHUECKUI MasTHUK.
VYpaBHeHHE rapMOHUYECKHUX KoJjeOanwuii. [IpeBpamienne sHepruu npu rapMOHUIECKUX KOJIeOaHMX.

Konebarenbublit KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B HI€aIbHOM KOJIe0aTeIbHOM
KOHTYpe. AHAJIOIHsI MEXK/ly MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU Kosebanusamu. @opmyna TomcoHa.

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

HpeI[CTaBJ'ICHI/Ie 0 3aTyXaromux KOJICOaHUSX. BBIHY)KJICHHLIC MeXaHU4YeCKHe Kojiebanus. Pe3onanc.
BLIHy)K,I[eHHLIC QJICKTPOMArHUTHBIC KOJIcOaHUSI.

[lepemennsiii Tok. CHHYyCOMJAIBHBI TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUTMTYTHOE U JIEUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U HAMPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada U MOTPEOJCHHE AJIEKTPUUYECKOM  DHEPTUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE JEKTpo3HEprun. KynbTypa HCOIB30BaHUs 3IEKTPOIHEPT U

B TTOBCETHEBHOM JKU3HU.

Texnuueckue yCTpOﬁCTBa U TPAKTHYICCKOC IMPUMCHCHUC!: 3J'ICKTpI/I‘-ICCKI/II71 3BOHOK, TI'CHCPATOP
MEPEMEHHOTO TOKA, JIMHHUU SJICKTpOIICpEaad.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTeMbl (TIPYKHHHBIA WM MaTeMaTHYeCKUN
MasiTHUK).

Hal6mronenue 3aTyxarommx KoineOaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Hab6mronenue pe3onanca.

CBOOOAHBIC AIEKTPOMATrHUTHBIE KOJICOAHMUS.



OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSHKEHHSI OT BPEMEHH) JUISL AJIEKTPOMArHUTHBIX
KOJIeOaHuii.

Pe3onanc Inpu 10CICAOBATCIBHOM COCIUMHCHHUU PE3UCTOPA, KATYIIKWM HWHAYKTUBHOCTH H
KOHACHCATOPA.

Mozenb IMHUY 3IEKTPONEPeIauH.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

I/ICCJ'IGI[OBaHI/IC 3dBHUCUMOCTHU IICpUOaa MaJIbIX KOJ'IC63HHI>1 rpy3a Ha HUTHU OT JJIMHBI HUTHU U MACChbI
rpysa.

HccnenoBanue NEpeMEHHOIO TOKA B LENU M3 IOCIENOBATEIbHO COCIMHEHHBIX KOHJIEHCATOpa,
KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNIHbBLE 60/IHbl

Mexanuyeckue BOIHBI, yclioBUs pacnpoctpaneHus. [lepuon. CkopocThs pacripoCcTpaHeHUs U JTMHA
BousHBI. [lonepeunsie u npoaonbHbIe BOMHBL. MHTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. Cxopoctb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CJIOBUS U3Ty4EHUS JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B snexktpomarHutHoi BosiHe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHHUE,
IpesioMIIeHue, Mospu3anus, Judpaxius, narepeperus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[Tkana >1eKTpOMarHUTHHIX BOJH. [[puMeHeHue 31eKTPOMarHuTHBIX BOJTH B TEXHHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHUE OKPYKaIOLIEH cpeibl.

TexHuueckue ycTpoiicTBa U MPAKTUUYECKOE IMPUMEHEHHE: MY3bIKaIbHbIE WHCTPYMEHTHI,
yIABTPa3ByKOBasi IMAarHOCTUKAa B TEXHUKE M MEIULMHE, panap, paiuoONpUEMHUK, TEJIEBU30D, aHTCHHA,
tenepon, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMEPEUHBIX U MPOJIOTIBHBIX BOJIH.

Koneb6mromnieecs Teno kak MICTOYHUK 3BYKA.

HabmtoneHue oTpakeHus: U IPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunn u 1udpakmui MEXaHMYeCKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/I0OM M 4aCTOTOW KoJeOaHui.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, IOJSpU3aIH,
mudpakius, nHTephepeHIHs.



Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsamonuHeliHOE pacnpoCTpaHEHHE CBETa B OJAHOPOAHOM cpene. Jlyu
cBeTa. ToueuyHblil HCTOYHUK CBETA.

OTtpaxxkenue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuit B IIIOCKOM 3€pKaje.

IIpenomnenue cBera. 3akOHbI IPEIOMIIEHUS CBeTa. AOCONIOTHBIM IOKa3aTenb IPETOMIICHUS.
ITonHOE BHyTpeHHEE oTpaxeHue. [IpenenabHblil yro MoJIHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxHBIN cocTaB 6enoro cera. LIBer.

Cobuparomue 1 paccerBatomiye JuH3bl. ToHKas auH3a. okycHOe paccTosTHUE U ONTHYECKas cujia
TOHKOM JnH3bI. [locTpoenune nzobpaxeHuii B COOMPAIOIINX U pacceuBalOLIUX JIMH3aXx. DopMyra TOHKON
JIMH3BL. Y BETMYEHUE, 1aBA€MOE JIUH30MU.

[Ipenensl nPUMEHUMOCTH FT€OMETPUYECKOMN ONTHKHU.

BonroBas onrtuka. MHTepdepennmst cBera. KorepeHTHBIE HCTOYHHKH. Y CIIOBUS HAOIIOJICHUS
MakCUMyMOB M MHHHMYMOB B HWHTep(EpPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHKOB.

Hudpakius cera. JudpakunonHas pemeérka. Y cloBUe HaOMIOACHNS TJIaBHBIX MAaKCHUMYMOB MPH
MaJeHu MOHOXPOMATHYECKOT0 CBeTa Ha TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudeckue yCTpoWCTBAa U TMPAKTHYECKOE TMPUMEHEHWe: OuKH, Jiyna, Qoroamnmapar,
MPOEKIIMOHHBINA ammapaT, MHUKPOCKOI, TENECKON, BOJIOKOHHas OMNTHKa, AU(PAKIMOHHAS penérka,
TIOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHEtHOE pacipocTpaHeHne, OTpaKeHUE U TIpesioMmiieHue cBeTa. OnTudeckue nprudopkl.

[TonHoe BHYTpeHHEe oTpaxkeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOMCTB M300pakeHUH B TMH3AX.

Moaenu MEUKpPOCKOIIA, TeJIECKONa.

Ha6mronenue nunrepdepenium cpera.

Hab6mronenue qudpakiuum cera.

Habmonenue aucnepcuu cBera.

[Tonyyenue ciekTpa ¢ HOMOIIbBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 TU(PPAKIIUOHHON PEIIETKH.

HabntoneHne nonsipu3aiyy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenne nokazaresns MpeoMIIEHUs CTEKJIA.
HccnenoBanue cCBOMCTB M300paKeHUH B TMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Pasznen 6. OcHOBBI cnenuaabHOM TCOPUH OTHOCUTEJIBHOCTHU

FpaHI/IHH IIPUMEHUMOCTHU KJIACCUYECKOM MEXaHUKH. HOCTy.]'IaTBI CHGHH&J’IBHOﬁ TCOpUHU

OTHOCUTEIIbHOCTU: UHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETAa B BaKyyMe€, MPUHIIMII OTHOCUTEIBHOCTU
OWHIITEHA.

OTHOCHUTEILHOCTD OJIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPCMCHHU U COKPAIICHUC JJINHLI.
3Hepr1/1;1 " UMITYJIbC peHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b Macchl ¢ 3HeereI71 " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 9Heprl/lﬂ ITOKOA.

Paznen 7. KBanroBasi pusuka

Tema 1. Inemenmol K6anmoeoi onmuKu

®oronsl. opmyina [1nanka cBsa3u s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue U uccnenoanue Qorodpdexra. Ombitel A. I'. CtoneroBa. 3akoHsl (oTodddekra.
VYpaBuenue DitHiuTeitHa 115 poTorddexra. «KpacHas rpanuna» poroaddexra.

JNaBnenue ceeta. OnbiTel [1. H. JleGenena.

XHUMHUYECKOE IEHICTBUE CBETA.

TexHuyeckue yCcTpoHCTBA M MPAKTUUYECKOE MpUMEHEHHUE: (GOTOAIEMEHT, POTONATUHK, COTHEUHAs
Oarapesi, CBETOAHO.

Jlemoncmpayuu

®dotordh ekt Ha yCTaHOBKE € IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHELTHETO (oTodPdeKTa.
CBeToIHnoI.

Conneynas 6aTtapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna nmo paccesHuto o -gactuil. [lmanerapHas monuens
aroma. [locrynatel bopa. M3nyuenue u nornomeHue GOTOHOB MPHU MEPEX0JIe aToMa C OJHOTO YPOBHS
SHEpruu Ha Japyroi. Buasl cnektpoB. CHeKTp YpOBHEUM SHEPTUHU aTOMa BOJOPOIA.



BonnoBsble cBolicTBa uactull. Bonnsl ae bpoitnia. KopnyckynsipHO-BOJTHOBOH Ayallu3M.
CrioHTaHHOE U BBIHYKJICHHOE U3ITy4CHHE.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE NMPUMEHEHHUE: CHEKTPalbHbIM aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JTMHBI BOTHBI JIa3epa.

HabmoieHne TuHedaThIX CIIEKTPOB U3TYUCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HaGrotenne muHeivaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTBI, JOKA3bIBAIOIIHNE CIIOKHOCTH CTPOSHUS siapa. OTKPHITHE paTuOaKTHBHOCTH. OTIBITHI
Pesepdopna mo omnpeneneHuio cocraBa paguoakTUBHOro u3nydenus. CBoicTBa anbda-, 6era-, raMma-

H3Ty4YCHUS. Bmmsguane PAAVOAKTUBHOCTH HA )KMBBIC OPraHU3MBI.

OTtkpbiTHE NTpOTOHA U HeWTpoHa. HyknonHnas monens sipa ['eitsendepra—lBanenko. 3apsan sipa.
MaccoBoe uucino siapa. M3oromns.

Anbda-pacnaa. OJEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-uzinydeHue. 3aKkoH
paAMoOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. [ledekt maccsl sapa.
AnepHsle peakunu. JleneHre U CUHTE3 SAEp.

Snepubiii peaktop. TepmosiaepHbiit cunTe3. [IpobiemMbl U MEPCHEKTUBBI SIEPHOM SHEPTETHUKH.
DKOJIOTrM4€ECKHE aCIIEKTHI AIEPHON SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHUII.
OyHaamMeHTaIbHbIe B3auMoAecTBUs. EnnHcTBO prusnueckoi KapTHHBI MUDPA.

TexHuueckue yCcTpouCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa BuibcoHa, siaepHblil
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu
CuéTunK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul



HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPU3UKHU

Dtanbl pa3BUTHUS aCTpOHOMUHU. [[puKkIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUU.

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKuUe 3BE3/IBI, IUNIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeyHast cUcTEMa.

Comnuue. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoJiHIa W 3BE31. 3BE3/bI, UX OCHOBHBIC
XapakTepuUCTUKU. JlmarpamMma  «CHEKTpajbHBIM  KJacC —  CBETUMOCTBY». 3BE3NBI  TJIABHOU
MOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY IS 3BE3[ IIABHOM MOCIIEIOBATEIHLHOCTH.
Buyrtpennee crpoenue 38é31. CoBpeMEHHBIE TIPEACTABICHHS O MMPOUCXOXKACHUH U dBotonnu CojHIa U

3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii I[lyte — nama ['anaktuxa. [lonoxxenue u amxenue Connna B ['amaktuxe. Tumbl
rajiakTuk. Panuoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06mna. PazOeranue ramaktuk. Teopus bombinoro
B3pbIBa. PeNIMKTOBOE M3IIydueHHE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUM.

Vuenuueckue nabnooemnus

HaGmronenus HEBOOPYKEHHBIM TJ1a30M C HCMOJb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN ISt
oTpe/eIeHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE c0o3Be3usi CeBEpHOTO
MOJTyIIapHsl U SIPKUE 3BE3/BL.

Ha6monenus B reneckon Jlynsl, mianer, Mneuynoro [Tytu.

O0o0maroniee NoBTOpeHue

Ponb ¢u3uku U acTpOHOMHUHM B IKOHOMHYECKOW, TEXHOJIOTMYECKOM, COLMAIbHOW M ATHUECKOM
chepax nesTeTbHOCTH YeJIOBEKa, POIIb M MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOM HAYYHOUW KapTHHE

MUpA, poJib (PU3NYECKON Teopuu B (POPMUPOBAHUN MPECTABICHUN O (PU3MUECKON KapTUHE MHPA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MpEACTaBICHUN O

IIPUPOJIE.
MexnpeamMeTHblie CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHS B 11 Kiacce OCyIIECTBISIETCS € YYETOM
COZIep KATENIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTWKH, OMOJIOTHH, XMMUH, reorpapuu u
TEXHOJIOTHUU.

Mesicnpeomemmuvle noHsamus, CBSI3aHHBIE C M3yUYEHHEM METOJOB HAYYHOT'O IMO3HAHUS: SBIICHUE,
HayuyHbId (akT, TUMOTe3a, (U3MYecKas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, OSKCICPUMEHT,
MOJICTTUPOBAHUE, MOJICITb, U3MEPCHHE.



Mamemamuxa: penieHUe CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (PYHKINHU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKLIUU HA OCH
KOOp/IMHAT, CIJIO)KEHHE BEKTOPOB, IPOU3BOAHBIE 3JIEMEHTapHbIX (YHKIUM, NpU3HAKU 10100us
TPEYTOJILHUKOB, OTPE/ICICHNE TUIOMAAN TUNIOCKUX (GUTYp U 00BEMa Tell.

Buonoaus: OJICKTPUYCCKUE SABJICHUA B JKUBOM mmpupoae, KoJyieOaTeIbHbIE JABHKXCHHUA B JKHBOM
IIpHUPOAC, OIITUUCCKHUE SABJIICHUA B JKUBOU IMpupoac, ﬂeﬁCTBHe paauanuu Ha )KUBbIC OpIraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKasi CTPYKTypa TBEPIBIX Tel, MEXaHU3MBbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHUTHbIE TIONMIOCA 3€MJIM, 3alIeKM MATrHUTHBIX pyd, (GOTOChEMKA 3€MHOI
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUM.

Texnonoeusa: TAHUM DIIEKTpOIIEpesiad, TeHepaTop MepEeMEHHOTo TOKa, JIEKTPOABUTATENb, HHAYKIIMOHHAS T1e4b,
pangap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBYU-neub, NPOEKIMOHHbBIA amnmapar, BOJIOKOHHAS OITHKA,
coJTHeYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenue yuyebHoro mnpeamera «Pusnka» Ha ypoBHE cpenHero oodmero oOpasoBaHus (06a30BbIN
YPOBEHb) JIOJKHO 00€CTICUNTh JOCTHXKCHHUE CICTYIONINX TUYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX
00pa30BaTEeNbHBIX PE3YyIHTATOB.

JINYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS yueOHOT0 npeamera «Pu3nKa T0JKHBI OTpakaTb TOTOBHOCTh
U CIIOCOOHOCTh 00YYAIOLINXCSl PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN TMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTAllU{, IO3UTUBHBIX BHYTPEHHHUX YOEXKIAECHHUH, COOTBETCTBYIOLIUX
TPAIULMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pacIIUpEHUE >XU3HEHHOIO OIBbITa M OIbITA
NeSITeIbHOCTH B MPOIIecCce pealn3alii OCHOBHBIX HampaBieHUI BOCIUTATEIbHOU AESTEIbHOCTH, B TOM
quCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMSA:

cOPMUPOBAHHOCTHh TPAXKAAHCKON MO3HMIUH OOYYAIOIIErocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO 00IIeCTBa;

MPUHATHC TPAAULIUMOHHBIX O6IJ_IC‘-ICJ'IOBC‘-ICCKI/IX FYMaHUCTHYCCKUX U JECMOKPATUYCCKUX HGHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JISATEIHHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, y4aCTBOBATh
B CAaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aINH;

yYMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH WHCTUTYTaMH B COOTBETCTBHH C WX (DYHKIUSIMHU H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJIOHTEPCKOM NEATEIbHOCTH;



2) IATPHOTHYECKOT0 BOCIIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPakTaHCKON UIEHTUYHOCTH, MATPHOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/ICHHS;

CIOCOOHOCTD OIICHUBATh CUTyallUIO W IPHUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HaHHWE JIMYHOTO BKJIAIa B IOCTPOCHUE YCTOWYHUBOTO Oy IyIIEro;
4)3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIHOYAs 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYILETO
¢usnyeckoil Hayke;

5) TPy10BOT0 BOCTIMTAHMSA:
UHTEpeC K pa3iuyHbIM chepam mpodecCHOHATbHONW NEATENbHOCTH, B TOM YHUCIIEe CBSI3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHHE COBEPIAaTh OCO3HAHHBIM BEIOOP OyayIIei mpodeccuu U pearn30BbIBATH

COOCTBEHHBIE JKM3HCHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CcamMOOOpa30BaHUIO B o0jacTh (U3MKKA Ha
NPOTSDKEHUH BCEH JKHU3HU;

6) IK0JIOTHYECKOT0 BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  HKOJIOTMUECKOW  KYJIbTYphl, OCO3HaHHME  TIJO0ATBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IJTAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS LEeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHle ONbITa JAEATEIbHOCTH 3KOJOTHYECKOW HANpaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUU 10 pusHKe;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO DPa3BUTHSI
¢bu3nveckoil Hayku;

OCO3HAaHUEC IICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTb B TIPOLECCC HUIYUYCHHUA (I)I/I3I/IKI/I
OCYIICCTBIIATD IMTPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbPHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.



METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUSA

ba3oBble Jiornyeckue 1eMcTBUA:
CaMOCTOSITENILHO (DOPMYIHPOBATh U aKTyaJIU3UPOBATh MTPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPENEATh UEIH AEITEIIbHOCTH, 3aJ1aBaTh MaApaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH pEIIEHUs MPOoOJeMbl C y4ETOM aHalIM3a UMEIOIUXCS MaTepUaIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B ACATCIIbHOCTb, OCHUBATL COOTBCTCTBUC PE3YJIbLTATOB LCIAM, OLICHUBATDH
PUCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH,

KOOpPAMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBHUSX  pEAJIbHOTO, BHUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHHUE MIPU PEIICHUU KU3ZHEHHBIX MPOOIeM.
Ba3zoBble uccienoBareabcKue AeiicTBUS:

BIIa/IETh HAYYHOU TEPMUHOJIOTHEN, KITIOYEBBIMU MOHATUSIMH U METOIaMU (PU3MUECKOM HAyKH;

BJIAJIETh HAaBBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOEKTHON JEATETLHOCTH B 00JIaCTU (PUBHKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY IOMCKY METOOB pEIIeHUs 3a1ad (PU3NIECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMU JEATEILHOCTH TIO TOJYyYEHHWIO HOBOTO 3HAHUA, €ro HWHTEpIpeTaI,
MpeoOpa3oBaHUI0 U TMPUMEHEHUI0 B PAa3IMYHBIX y4YEOHBIX CUTYyallUsX, B TOM YHCJE MPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKHY;

BBISIBIIATh NMPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3ajady, BBIJIBUTATh THIIOTE3y €€
pelieHusi, HaXOJUTh apryMEHTHI JJIA JI0Ka3aTesbCTBA CBOMX YTBEPXKIACHUH, 3aJaBaTh MapaMeTphl U

KPUTEpHUH PELICHHUS;

AHAJIM3UPOBATH IMMOJYYCHHBIC B XOJC PCHICHHUA 3aJdavud PE3YJIbTAaTbl, KPUTUUYCCKU OLCHUBATH UX
AOCTOBCPHOCTL, IPOTHO3UPOBATL U3MCHCHHEC B HOBBIX YCJIOBUSX,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 337a4l B 00pa30BaTeIbHON NEATEIbHOCTH, B TOM YHUCIIE
IPU U3YYEHUH (PUBHKH;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NIEPEHOCUTH 3HAHUS 10 (GU3KKE B IPAKTUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0IacTei;

BBIIBUTATh HOBBIE UJIEH, TIpearaTh OpUTrHHAIbHbBIE TOAXOAbI U PEILICHUS;

CTaBHUTb HpO6J’IeMI)I 1 3aJla4yi, JOMYyCKAaroIe aJIbTCPHATUBHBIC PCIICHUS.



Pabora ¢ unopmanueii:

BJIaJIeTh HABBIKAMH MOIYy4EHUS MHPOpMALUU (PU3NYECKOTO COAEPKAHUSA U3 UCTOYHHUKOB PA3HBIX
THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBJIIATH IIOUCK, aHAJIM3, CHCTCMATHU3ALIMIO W HHTCPIIPETAINIO
nHGOpMaLUU Pa3IMYHBIX BUJIOB U (POPM NPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OpMaLINY;

UCIOJb30BaTh CPEACTBA HMH(OPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHW3alMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKU O€30IaCHOCTH, TUTHEHBI, PECypcOCcOepeXeHus, MPaBOBbIX U ATUYECKHX HOPM,

HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COACPIKAaHUS B PA3IMUHBIX (Qopmarax ¢ y4ETOM Ha3HAYCHUS
uHGOpMaLUY U LIEIEeBOH ayIUTOPHH, BEIOUpPasi ONTUMAIbHYIO ()OpMY IPEJCTABICHUS U BU3yaIU3alHH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1elicTBUS:
OCYILECTBIIATH OOLIIEHUE HAa YPOKAX (PU3MKHU U BO BHEYPOUHOH JIESATEIbHOCTH;
pacro3HaBaTh IPEANOCHUIKM KOHQIMKTHBIX CUTYaL U cMArYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIO0JIb30BAaHUEM S3bIKOBBIX CPE/ICTB;
IIOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW Y UHIUBHyalbHON paboThI;

BBI6I/IpaTB TEMATUKyY W MCTOAbI COBMCCTHBIX JIEUCTBUN C y‘IéTOM O6H_II/IX HHTCPECOB U
BO3MOKHOCTEH Ka)KJ0T0 YJICHA KOJIJICKTHUBA,

MIPpUHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATHL U KOOPAUHUPOBATH HGI\/’ICTBI/IH no e€
JOCTHIKCHHUIO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, pacipeaciiaTre pojin C y‘léTOM MHEHHUMN Y4aCTHUKOB,

00CyXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OICHUBATH KAa4uCCTBO CBOCTO BKJIaJa W KaXXIAOI0 Y4YaCTHHKAa KOMAaHIbl B O6HII/II\/’I pe3yiabTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLIEHWBATh HJEU C T[O3MLUMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETHYECKOE IIOBEICHUE B PA3JTUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasitTuBHbIe yHUBepcaabHbIE Y4eOHbIC 1eHCTBHA
Camoopranmusanus:

CaMOCTOATCIIBHO OCYIICCTBIIATH IMO3HABATCIIbHYIO ACATCIBHOCTL B O6JI3.CTI/I (1)I/IBI/IKI/I " aCTPOHOMUMU,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEITLHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TUTAH BHIMIOTHCHHUS
MPAKTUYECKON pabOThI ¢ y4ETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPEIIIOUYTEHUN;



JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;
paciupsaTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEUICHHE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUU B 00JACTH (UUKH, IMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpOJIL, 3MOLMOHAJIbHbIA HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYAIIHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIHHOCTh, OLICHUBATH COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BJIaJCTh HaBbIKaMH IM03HABATCIILHOM pe(l)JIeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HCﬁCTBHﬁ u
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCIIOJIb30BATh MPUEMBI PEIICKCHU [T OLICHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMCTb OLICHUBATDb PUCKH K CBOCBPEMCHHO INPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

MPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX MPH aHAJIN3E PE3YJIbTATOB JACITEIbHOCTH;

IpUHHUMATh C€6$[, IIOHUMas CBOHU HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX TIPU aHAIU3€E PE3YIbTATOB JAESTEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B npouiecce nqocTuxkeHMs INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (PU3UKE Ui YPOBHS
cpenHero oOmiero oo6pa3oBaHUs y OOYUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIA WHTEJUICKT,

npeanoiararoIuil copMUpOBaHHOCTb:

CaMOCO3HaHHA, BKIIIOYAIOIICTO CIIOCOOHOCTh MOHHUMATh CBOE OMOIMOHAJIbHOC COCTOAHUEC, BUACTH
HaITpaBJICHUA pa3BUTUS COOCTBEHHOM SMOLMOHAILHOM C(I)CpBI, OBITH YBCPCHHBIM B CC6C;

CaMOpPETyJIMPOBAHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIIOCOOHOCTD a/IalTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM U IPOSIBIIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTpeHHefI MOTHBAIIUH, BKHIO‘IaIOIIIeﬁ CTPEMIICHUE K OOCTHMIKCHUIO LCIIU U YCIIEXY, OIITUMU3M,
HHUIIUATUBHOCTL, YMCHUC HCfICTBOBaTB UCXoasda U3 CBOUX BO3MO)KHOCTCI>1;

OMIIaTHUH, BKJTIOUAIONICH CIIOCOOHOCTH ITOHUMATh O9MOIHUOHAJIIBHOC COCTOAHUC APYTHUX, YUUTBIBATH
€ro mnpu OoCymeCTBICHUHN O6HIGHI/I5{, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIMAJIBHBIX HAaBBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIICHUS C APYTUMH JIFOABMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHQIUKTHI.



IHPEAMETHBIE PE3YJIbTATDBI

K xonuy oOyuenus B 10 kjaacce npeIMeTHbIE pe3ysIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTpaXaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUIL:

JIEMOHCTPUPOBATh HAa MpUMEpax pojb U MECTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHON HAyUHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI1, B TPAKTHUUYECKOI ACSITETbHOCTH JIIOJIEH;

YUUTBIBaTh TPAHMLBI NPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJENEH: MaTepualibHas TO4YKa,
UHEpLUalbHas CUCTEMa OTCUETA, a0CONIIOTHO TBEPAOE TEJIO, UACAIBHBIN ra3, MOACIU CTPOEHUS Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NIEKTPUUYESCKHIA 3apsi/i IPU PELICHUU (PU3UYECKUX 3a]1a4;

pacrno3HaBaTh (QU3NYCCKUE SBJICHHS (IIPOLECCHI) U OOBSACHATh UX HA OCHOBE 3aKOHOB MEXaHWKH,
MOJICKYJISIPHO-KUHETHYECKONH TEOpUU CTPOEHHUS BEIIECTBA W OJCKTPOAMHAMHMKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBUKEHUE, CBOOOJIHOE TMAaJCHUE TEJ, JABHKEHHUE MO OKPYXHOCTH,
UHepLus, B3auMoeiicteue tei, nuddy3us, OpOyHOBCKOE JBIKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX
TeN, U3MEHEHHE Oo0BhEMa TeJN MpU HArpeBaHUU (OXJIAXKIEHWUM), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIIUS, TJIaBJICHHE, KPUCTAJUIM3AIH, KATIEHUE, BIAKHOCTh BO3/lyXa, MOBBILICHUE JaBICHUS Ta3a
P €r0 HAarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS T'a3a B M30Ipolieccax,
AIIEKTPHU3ALIUS TEJl, B3aUMOJICHCTBHE 3aPsI/IOB;

OIMCBHIBATh MEXAHMUYECKOE IBI)KCHUE, WCHOJB3Yys (DU3MUYECKHE BEIMYMHBI: KOOpAWHATA, MYTh,
IIepeMELICHUE, CKOPOCTb, YCKOpEHHE, Macca Tela, CWIa, UMIYJIbC Tela, KUHETHYeCKas JHEPrus,
MOTEHILIMaJIbHAs dHEPIus, MeXaHndeckas paboTa, MEXaHUYeCKasi MOIIHOCTh; MPU ONKUCAHUU MPABUIBHO
TPAaKTOBaTh (PM3UYECKUH CMBICI HCHOJIb3YyEeMbIX BEJIMYMH, UX O0O3HAUEHHUs M EIUHMIIBI, HAXOAUTh
(bopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C APYTMMH BETUYMHAMY;

ONMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI U TEIUIOBBIE SBJICHUS, UCHOJB3YS (PU3HUECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIIEPATypa, CPEIHsS KUHETUYECKas DHEPrus XaOTHUYECKOrO IBUYKEHUS
MOJIEKYJI, CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEprusi, paboTa
rasza, K03((GUIUEHT M0JIE3HOr0 ASUCTBUS TEIJIOBOTO JBUraTelsl; IPH OMMCAHUU MPABUIBHO TPAKTOBATh
(¢u3NYeCKUl CMBICT HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUs M €IUHUIIbI, HAXOIUTh (OPMYJIBL,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIMYUHAM;

OIMCHIBATh U3YUYECHHBIE FJIEKTPUUECKHE CBOWCTBA BEILIECTBA U 3JIEKTPUUECKHE SBJICHUS (IIPOLECCHI),
UCTONB3Ys (PU3HUECKUE BEIIMUMHBI: HJIEKTPUUECKHUN 3aps, dJIEKTPUUECKOe o€, HAPsHKEHHOCTD OIS,
MOTEHIIMaJ, Pa3HOCTh NOTEHLHUAIOB; MpPHU ONHMCAHWU TMPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICIT
UCTOJIb3yEMbIX BEIMYMH, UX 0003HAUEHUS W €IMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO
(bu3MYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAMUY;

aHAJIM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHMS, UCTIOIb3Ys (PU3NUECKHE 3aKOHBI U MPUHIHUIIBL:
3aK0H BcemMupHOro Tsarorenus, I, II u I 3axkonsl Hpr0TOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPIUH,
3aKOH COXPAaHEHMs UMIIYJIbCA, IIPUHIUI CYNEPHO3ULIUNA CWI, IMPUHLMII PABHOIPABUS HHEPLUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHs BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeAHel KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMXKEHUS MOJIEKYN C aOCOIIOTHOM TeMIiepaTypoi, NepBhIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS IEKTPUUECKOrO 3apsaa, 3aKoH KynoHa, npu 3ToM pa3indarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAXXEHHE U YCIOBHS (IpaHHIIbI, 00JIacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHLMIBI JCHCTBHS MAaIlUH, HPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nuyaTh yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHMS B TOBCEAHEBHOM KU3HM,



BBIMOJIHATE AKCIEPUMEHTHI 110 HCCIENOBAaHHUIO (PU3MUECKUX SBICHUA © MPOIECCOB C
UCIIOJb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUH, MpH 3ToM (HOpMyIUpoBaTh Mpodiiemy/3agady U
TUIOTE3y Y4eOHOr0 SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 IIPEJIOKEHHOI0 000PYA0BaHMsI, TPOBOIUTH
OIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYILIECTBIIATh MPAMBIE U KOCBEHHbIE HM3MepeHUsi (U3NYECKUX BEIUYHMH, MPH STOM BHIOMpATh
ONTHUMAJIBHBIA CIOCO0 H3MEpPEHUs M MCMOJIb30BaTh H3BECTHHIE METOJbI OLIEHKH MOTpelHocTen
U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMH BEIMUYMHAMM C MCIIOJIB30BAaHUEM IIPSAMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThI MOTYYCHHON 3aBUCUMOCTH
(bu3NUYeCKUX BETUYMH B BUJE TaOIUI] U TPaUKOB, AETATh BEIBOBI 10 pe3yJIbTaTaM HUCCIIET0BaHMS;

coOmoaTh TMpaBuiia 0€30MacHOr0 TPyAa NMPH NPOBENECHUHM HCCIENOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-UCCIENOBATENILCKOM U MIPOEKTHOM JEATEIbHOCTH C  HCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemars pacu€THBIC 3aa4d C SBHO 3aJaHHOW (U3MYECKON MOJCNBbI0, MCIONB3Ys (U3HUSCKUE
3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJlM3a YCJIOBHS 3a7aud BHIOMpATh (U3UYECKYIO MOJIENb, BBIACIATH
(dbu3nyYecKre BEITMIHHBI U POPMYIIbI, HEOOXOIUMBIC IS €€ PeIICHHS], TIPOBOIUTH PACUETHI U OI[CHUBATH
PEAIbHOCTD MOTYYEHHOTO 3HaYSHHS (PU3NYECKON BETTMUHHBI;

pelaTh KAauyeCTBEHHBIC 3a/aud: BbICTPAWBATh JIOTMUYECKU HENPOTUBOPECUMBYIO  LEMOYKY
pacCyXJICHHI ¢ OTIOPOi Ha M3yUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYCCKUE SBIICHHUS;

WCITIOJB30BATh MPH PEUICHUH YYEeOHBIX 3a7ad COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJOTHH JIJIS
MIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAlMU M TPEACTaBICHUS Y4eOHOM M HayyHO-NOMYJISPHON
uHpOpMAINY, TOJYYEHHOH W3 Pa3IMYHBIX HCTOYHWUKOB, KPUTHUYECKH AaHAIM3HPOBATH TOIY4aeMYIO
UHPOPMAIIHIO;

MIPUBOANTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOekHbIX yUEHBIX-(U3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKE B IOBCEAHEBHOM >KU3HU JUIsl oOecredeHust
0€30MMacHOCTH IpU 00palleHNH ¢ TPUOOpaMU U TEXHUUECKUMH YCTPOUCTBAMH, JIJISl COXPaHEHUS 3/I0POBbs
U COOJTIOZICHNS HOPM 9KOJIOTHYECKOTO MOBE/IEHUS B OKpYXKaIoLIEi cpene;

pa6OTaTB B I'pYIIIC C BBIITOJHCHHUEM PA3JIMYHBIX COLIMATIbHBIX pOHCﬁ, IJIaHUPOBATb pa60Ty T'pYyHIibL,
palrOHAJIBHO PaCIpeaciIsATh 0053aHHOCTHU U IIaHUPOBATh ACATCIBHOCTE B HCCTAHAAPTHBIX CUTYyallUAX,
AICKBATHO OLICHUBATD BKJIAJ KAXKI0I'0 U3 YIACTHHUKOB I'PYIIIBLI B pCIICHUC paCCManHBaeMOﬁ HpO6JICMBI.

K xoniy oOyuenus B 11 kiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JAOJDKHBI OTPaXaThb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEPAX POJb U MecTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHON HAay4yHOU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU JEATEIBHOCTH JIFOAEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIIbl IPUMEHEHHS] U3YYEHHBIX (DU3MUECKUX MOJEJeH: TOYEUHBIH 3JeKTPUUECKHid
3aps, 1y4d CBETa, TOUEUHbIN HCTOYHUK CBETA, i/IepHAsi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb AaTOMHOTO s/ipa
IIpH pelIeHnur (U3NYECcKUX 3a/1ay;

pacrio3HaBaTh (u3MYEeCKHe SBIEHUS (Ipolecchl) M OOBSICHATh HMX Ha OCHOBE 3aKOHOB
NIEKTPOAVHAMUKNA M KBAHTOBOWM (HU3UKU: DJIEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,



XMMHUYECKOE, MarHUTHOE JIEHCTBHS TOKAa, B3aWMOJICHCTBHE MArHWTOB, 3JIEKTPOMArHUTHAs WHIIYKIIHS,
JeCTBUE MAarHUTHOTO IIOJIi Ha TNPOBOAHUK C TOKOM M JBMXKYIIHUICS 3apsi, 3JIEKTPOMArHUTHBIE
KoJieOaHWsT W BOJHBI, TIPSIMOJMHEWHOE pACIpOCTPAaHEHUE CBETa, OTPaKECHUE, MPEIIOMIICHHE,
uHTephepeHys, Tudpakuusd U MOIApH3alMsd CBETa, JUCIEpPCUs CBeTa, (OTOdIEKTpudeckuid 3¢ dext
(botoadexTt), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHMYATOTO CIEKTpa aroMa BOJOPO/IA,
€CTEeCTBEHHAs U HCKYCCTBEHHAs! PaHOaKTUBHOCTH;

ONMCBHIBATh H3YYEHHBIC CBOMICTBAa BelIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE, OINTHYECKUE,
NEKTPUYECKYIO IPOBOAMMOCTD PA3IMUHbIX CPEM) U JIEKTPOMArHUTHBIE ABJIEHUS (IIPOLECCHI), UCTIOIb3YS
¢bu3nyeckre BeIUYMHBL: JEKTPUUECKUNA 3apsil, CHIIA TOKA, JJIEKTPUUYECKOE HANPSHKEHUE, SJIEKTPUUECKOE
COIIPOTHBIICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABIKYIIAs cuja, padoTa TOKa, HHIYKIUS MarHUTHOTO
noJis, cuna Amnepa, cuia JIopeHna, HHIyKTUBHOCTD KaTyIIKH, SHEPIUs MIEKTPUYECKOTO0 U MarHUTHOTO
MOJIeH, TepuoJ W YacToTa KosnebaHuii B KojeOaTeIbHOM KOHTYpe, 3apsj M CHJIa TOKa B Ipolecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUH, POKYyCHOE pacCTOSIHME U ONTHYECKask CHJIA JIMH3BI, IIPU
OINMCAaHWX TIPABWIILHO TPAKTOBaTh (DM3MYECKHIA CMBICT HCIOJIB3yEMBIX BEIMYMH, X O0003HAuCHHS W
€IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3bIBAIOLIUE JAHHYIO (U3UUECKYIO BEIMUMHY C APYTUMH BEINYUHAMU;

OIMIMCBbIBATh HM3YYCHHBLIC KBAHTOBLIC ABJICHUA W HPOLCCChI, HCIIOJIb3Yys (1)I/I3I/I‘~I€CKI/IC BCJIMYHHBI:
CKOPOCTD 2JICKTPOMArHMTHLIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA, SHCPIrUd U UMITYJIbC (1)OTOH8,, nepuon
nojrypaciiaga, sSHEprusda CBA3U aTOMHBIX AACP, [TPU ONMCAHUU ITPABUITIBHO TPAKTOBATH (bPISI/I‘ICCKI/Iﬁ CMBICI
HCIIOJIb3YCMbIX BCJIIMYHH, UX 0003HAYCHHS U CANMHUIBI, YKAa3bIBaATb q)OpMy.HI)I, CBA3BIBAIOIUC JTAHHYIO
(bHBI/I‘ICCKYIO BCJIIMYHHY C APYTUMU BCIMYNHAMU, BBIYUCIIATD 3HAYCHHUC (1)PI3H‘I€CKOI>1 BCINYHHBI,

aHAIM3UPOBATh (PU3MYECKUE MPOLECCHl M SBICHHS, UCIONb3Ys (PU3NUECKHE 3aKOHBI U MTPUHIIHITBL:
3akoH OMa, 3aKOHBI TIOCIIEIOBATEIFHOTO U MApaJIEIbHOTO COSIUHEHUS IPOBOAHUKOB, 3aK0H J[KOys—
JleHna, 3aK0H 3JEKTPOMAarHUTHOM MHIYKIIMHU, 3aKOH MPSMOJIMHEHHOT0 paclpoCTpaHeHHs CBETa, 3aKOHbBI
OTpaXEHUs CBETA, 3aKOHBI IPEJIOMJIEHUS CBETa, ypaBHEHHE OWHIITeWHa s GoTodddekra, 3aKOH
COXPAHEHMs HEPTUH, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCIIA, TIOCTYNIAThl bopa, 3aK0H paJinoakTUBHOTO pacaja, Ipu 3TOM pa3ndaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPA)KEHUE U YCJIOBUS (TpaHULbI, 00JIacTH)
IPUMEHUMOCTH;

OTpe/ENATh HaNpaBieHHE BEKTOpa MHAYKLIHUHW MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cunsl JlopeHna;

CTPOUTH U ONIMCHIBATH I/1306pa)K€HI/Ie, CO31aBacMOC IJIOCKUM 3€PKAJIOM, TOHKOH J'IPIH3OI>1; BBITIOJIHATD

HKCHEPUMEHThl 10 HCCIEOBAHUIO (U3NYECKUX SBJIECHHUA U TPOLECCOB C
HCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpEHUil: mpu 3ToM (opMmynupoBaTh Hpodiemy/3anady u
TUNOTE3y Y4eOHOT0 SKCIepPUMEHTa, COOMpaTh YCTaHOBKY U3 NMPEAJIOKEHHOT0 000pYJ0BaHUs, TPOBOIUTD
OIBIT U OPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIISATh NpsIMBbIE M KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEJIMYMH, IPU 3TOM BHIOHMpATh
ONTUMAJIBHBIA CMOCOO H3MEpPEeHHsT M MCIOJb30BaTh M3BECTHBIE METOJbl OLEHKH MOTrpPEHIHOCTEH
U3MEpEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKHX BEIMYMH C HCIOIb30BAaHUEM MPSMBIX HM3MEpPEHUil: mpu
3TOM KOHCTPYHPOBATh yCTAaHOBKY, (DPMKCHPOBATH PE3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3NYECKHUX
BEJIMYMH B BUJIE TaOJIUI U TpaUKOB, AeTIaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMSI;

coOmro1aTh TpaBmia O€30MacHOTO TPpyAa NPH MPOBEACHUH HCCIEIOBAHUN B paMKax ydeOHOTO
OKCIICPUMCHTA, y‘ICGHO-I/ICCHCHOBaTeHLCKOﬁ n HpOeKTHOI\/'I ACATCIIbHOCTHU C HUCIIOJIB30BaHHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 00OPYI0BAHHS;



pemath pacu€THbIE 3aJauyd C SBHO 33/JaHHON (PU3MUECKOH MOJENbI0, MCHOIb3Yys (U3NYECKUE
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M BHIOMPATh (DPU3NYECKYIO0 MOJEINb, BBIICIATh
¢bu3nyeckre BeIMUUHBI U (POPMYIIbl, HEOOXOAUMBIE Il €€ pEelIeHus, IPOBOIUTh PACYETHl U OLIEHUBATh
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3UUECKON BEITUYHMHEI;

pfiiath Kad4CCTBCHHBIC 3aJayu:. BBICTpauWBaTb JIOTHYCCKH  HCIIPOTHBOPCUUBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (l)I/I3I/ILIeCKI/Ie SIBJICHUS,

HCIIOJIb30BATh IIpU PCHICHUU y‘Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'nu Ajist
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU M TPEACTABICHUS Yy4YeOHOM M HaydyHO-TIOMYJISIPHON
uHpOpMAINY, MOIYYEHHON W3 Ppa3NUYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIU3UPOBATH IOIYYaEeMYIO
UH(OPMAIIHIO;

OOBACHATH IMPHUHIUIIBI ﬂCﬁCTBHﬂ MalluH, HpI/I60pOB U TCXHUYCCKUX YCTpOfICTB, pasiiniaTtb yCJIOBUs
X 0€30IMacHOr0 MCIIOJIb30BaHUS B MMOBCEIHEBHOMU JKHU3HHU,

MPUBOJIUTH MPUMEPHI BKIaZa POCCUUCKHUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (U3MKE B IOBCEAHEBHOW JKU3HU JUIsI OOECTICUCHUs
0€30MacHOCTH IpU OOpaIIeHUH C TPUOOPaMU U TEXHUYECKIUMH YCTPOUCTBAMU, JIJISl COXPAHEHUS 3/I0POBbS
1 COOJIOICHUSI HOPM SKOJIOTMUYECKOT0 MOBEIEHUS B OKPYKaIOILEH Cpefe;

paboTath B IpyIIIe C BBIMOJIHEHUEM PAa3IMYHBIX COIMATBHBIX POJICH, IITAHUPOBATH PabOTy TPYIIIIEL,
paMoHaIBHO pacTpeaesaTh 003aHHOCTH U TUIAHUPOBATD JICATEIIEHOCTh B HECTAHJAPTHBIX CUTYAIHSX,
a/IeKBaTHO OLICHMBATh BKJIAJ Ka)KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEILIEHUE pacCCMaTPUBAEMOI TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmMeHoBaHMe pa3zienoB U TEM IPOrpaMMBbl KonnuecTBo yacoB DnexTpoHHbIe (M(poBBIE) 00pa30BaTEIHLHBIC
/i Bceero|  KontponbHbe I[TpakTHuecKue pecypehI
paboThI paboThI
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
1.1 |®usuka 1 METOJbl HAYYHOTO MO3HAHMS 2 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 |Kunematuka 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpAHEHUS B MEXaHHUKE 6 1 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
3.1 |OCHOBBI MOJIEKYSIPHO-KUHETUYECKON TEOPUH 9 1 bubnmnoreka L{OK https://m.edsoo.ru/7f41bf72
3.2  |OCHOBBI TEPMOJMHAMUKH 10 1 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 | Arperarssie cocTosiHus BerecTBa. GazoBbie 5 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
TIePEXO0JIbI
Hroro no pazaeny 24
Pa3nen 4. JIEKTPOJAUHAMUKA
4.1 |DnekTpocTraTtuka 10 1 1 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 |TlocTOSIHHBIN AEeKTpUYecKuil TOK. TOKH B 12 1 1 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeaax
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 4 4

11 KJIACC




Ne | HaumeHoBaHue pa3fenoB v TEM MPOrPaMMBbI

KomnaecTBo yacoB

DnekTpoHHbIE (ITMGPOBBIC) 00pa30BATEIHHBIC

/i Bcero|  KonrponbHbIe [IpakTuueckue PECYpPChI
paboThI paboThI

Paznen 1. JIEKTPOAUHAMUKA

1.1 | MaruutHOe nose. DNeKTPOMArHUTHAS 11 1 3 bubmuoreka [IOK https://m.edsoo.ru/7f41c¢97¢c
WHIYKIUS

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 | MexaHHYECKHE U DICKTPOMArHUTHHIE 9 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97¢c
KoseOaHus

2.2 |MexaHUYeCKHUE U ANEKTPOMArHUTHBIE BOJIHBI | 5 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97c

2.3 |Onruka 10 3 bubnmoreka LIOK https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 | OcHOBHI crielIUATIEHON TEOPUH 4 1 bubnmnoreka L{OK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEJIBHOCTU

Hroro no pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 |DnemeHThl KBAaHTOBOM ONTHKU 6 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97¢c
4.2 | Crpoenue aToma 4 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 | ATomHOE s71pO 5 bubmuoteka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 |DaeMeHTbl ACTPOHOMUU U aCTPOPU3UKU 7 1 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7

Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 | OO6obmIaromiee MOBTOPEHNE 4 bubnuoteka [{OK https://m.edsoo.ru/7f41c97c




Ne | HanmeHoBaHue pa3fenoB U TeM POrpaMMBl KonngectBo yacos OneKTpoHHBbIE (HU(PPOBBIE) 00pa30BaTEIbHbIE
/i Bcero|  KonrponbHbIe [IpakTuueckue pecypeel
paboThI paboThI
Hroro no pazaeny 4
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
MHNOYPOYHOE INTAHUPOBAHUME
10 KJIACC
Ne Tema ypoka KonnuecTtBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
/i Beero| Konrponbhsie | IpakTuueckue | H3Y4CHHS 00pazoBaTebHbIE PECYPCHI
paboThI paboThI
1 | ®usuka — Hayka o npupoze. Hayunsle MeTObI TO3HAHUS 1 bubmuorexa [IOK
OKpPY’KaIoILEero Mupa https://m.edsoo.ru/ff0c32e2
2 |Ponb u mecto Gpu3uku B GOpMUPOBAHUM COBPEMEHHOMN 1 bubmuorexa [IOK
Hay4YHOU KapTUHBI MHPA, B IPAKTUYECKOH EATEIBHOCTH https://m.edsoo.ru/ff0c33e6
THOAEH
3 |Mexanuueckoe qBuxeHue. OTHOCUTEIBHOCTh MEXaHU4ecKoro | 1 bubmuoreka [IOK
nswxeHusd. [lepemenenue, CKOpoCTb, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 | PaBHOMEpPHOE NPSIMOJIMHENHOE ABHKEHUE 1 bubmuoteka [IOK
https://m.edsoo.ru/ff0c3620
5 | PaBHOyCKOpEHHOE NMPSAMOIMHENHOE IBUKEHUE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c372e
6 |CBobogHOe majieHue. Y CKOpeHne CBOOOIHOTO TaIeHUS 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0c39cc
7 | KpuBonuHeiHOe 1BUXKEHHE. J[BUKEHNE MaTepUAIbHON TOUKH 1 bubmuorexa [JOK
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 |IIpuniuun otHocutensHocTH ["anunes. nepunanbHble 1 bubmuotexa [JOK
cucreMsl orcyera. [lepselii 3akoH HeroTOHA https://m.edsoo.ru/ffOc3be8




MaTepuaibHOW TOUKU. Teopema 00 M3MEHEHUU KHHETHYECKONH
SHEPrUuu

No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

9 |Macca tena. Cuna. [lpunuun cyneprno3uiuu cui. Bropoi 1 bubmmoreka [JOK
3aKoH HBIOTOHA [U1s1 MaTepUAIIBHON TOYKHU https://m.edsoo.ru/ffOc3be8

10 | Tperuii 3akoH HproToHa 17151 MaT€pUaIbHBIX TOUEK 1 bubmmoreka [JOK

https://m.edsoo.ru/ffOc3be8

11 |3akoH BcemupHoro Tsrotenus. Cuna tsoxectu. [lepBas 1 Bbu6mmotreka [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 |Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubnuoreka [IOK

https://m.edsoo.ru/ffOc3e18

13 | Cuna tpenus. Koaddumment rperns. Cunia cOnpoOTUBICHHS 1 Bbu6moteka [JOK
MIpY JBUXKEHUU TEJIa B )KUJIKOCTH WJIU ra3e https://m.edsoo.ru/ffOc3f76

14 |IToctynaTenbHOE U BpaliaTelbHOE ABUKEHHE a0COTIOTHO 1 bubmuoreka [IOK
TBEpAOro Tena. MomeHT cuibl. [Tneuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPIOTO Tea

15 |Mmnynbc MmaTepuanbHON TOUKH, CUCTEMbBI MaTEPUATIbHBIX 1 bubmmnoreka HOK
Touek. IMnynbce cuiibl. 3aKOH COXpaHEHUs! UMITYJbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE nBIKEHUE

16 |Pabota u MoutHOCTH cuitbl. Kunetnueckas sHeprus 1 bubmmnoreka HOK

https://m.edsoo.ru/ff0c4502

17

ITorenumanbHas sHeprud. [loTeHManbHas YHEPTU yIPYyro
nehopMUpOBaHHOM MpYyXUHBL [loTeHIMaNbHas S3HEpPTys Tena
BOJIN3M TOBEPXHOCTH 3eMIIU

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToreHunanbHbIE U HETIOTEHIMAbHBIE CHITBI. CBSI3b pabOThI
HENOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUUYECKON
SHEPTUU CUCTEMBbI TeJl. 3aKOH COXpaHEHUSI MEXaHUYEeCKOM
SHEpPIrUn

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c




No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeibHbIE PeCypChI
paboThI paboThI
19 |JlaboparopHas pabora «ccienoBaHue CBsi3u pabOTHI CHIIBI C 1 1
M3MEHEHHUEM MEXaHUYECKOM SHEPruu Teila Ha IpuMepe
PaCTSDKEHUS PE3MHOBOTO KT'yTa
20 |KonTponwsHas padota o reMe «Kunemaruka. J[mHamuka. 1 1 bubnnorexa [JOK
3aKOHBI COXPAHEHHS B MEXAHUKE» https://m.edsoo.ru/ffOc4b74
21 | OcHOBHBIE IOJIOKEHUS MOJIEKYIISIPHO-KMHETUYECKON TEOPUH. 1 bubnnorexa [JOK
bpoynosckoe neuxenue. Auddys3us https://m.edsoo.ru/ffOc4dc2
22 | XapakTep ABUKEHHS U B3aUMOJICHCTBUS YACTHUI] BEIIECTBA. 1
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPBIX TEI
23 |Macca monekyi. KonmnuectBo BemectBa. [locTtosiHHas 1
ABorajipo
24 |Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana | 1
temneparyp Llenbcus
25 |Hpeansnsiii raz B MKT. OcHoBHOe ypaBHeHne MKT 1 bubmuoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 | AbcomoTHas Temreparypa Kak Mepa cpe/iHeil KHHeTHUeCKOM 1 bubmuorexa [IOK
SHEPruM JIBUKEHUS MOJIeKyJ. YpaBHeHUue MeHieneeBa- https://m.edsoo.ru/ffOc511e
Knaneiipona
27 |3akoH JlanbToHa. ['a30BbI€ 3aKOHBI 1
28 |JlaboparopHas pabdota «MccaenoBanyue 3aBUCUMOCTH MEXTY 1 1
napaMeTpamMH COCTOSIHUS Pa3pesKeHHOr0 raza»
29 |M3ompotieccsl B uaeaIbHOM ra3e U ux rpaguueckoe 1 bubmuorexa [IOK
IpeJCTaBIeHNe https://m.edsoo.ru/ff0c570e
30 |BuyTpeHHss sHEPrUus TEPMOJAUHAMUYECKON CUCTEMBI U 1 bubmuoteka [JOK

crocoOsl e€ n3meHenus. KonnyecTBo TemoTs U padora.
BHyTpeHHss S3HEpIrus 0JHOATOMHOI'O UJ€AJIbHOIO rasa

https://m.edsoo.ru/ff0c5952




No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeibHbIE PeCypChI
paboThI paboThI
31 |Bunel Temonepenauu 1 Bu6muoteka [JOK
https://m.edsoo.ru/ff0c5c36
32 | VaenapHas TEIIOEMKOCTD BellecTBa. KommyecTBO TEmI0ThI 1 bubnnorexa [IOK
IIpH Teruionepeaaue. AauadaTHbINA MPOIECC https://m.edsoo.ru/ff0c5c36
33 |IlepBblii 3aKOH TEPMOJIMHAMHUKY U €T0 IPUMEHEHHUE K 1 bubmmoreka [JOK
M30IpoIeccam https://m.edsoo.ru/ffOcSefc
34 |HeoOGpaTuMOCTh MPOIIECCOB B IpUpoe. BTopoii 3akoH 1 bubnnorexa [JOK
TEPMOJMHAMUKHI https://m.edsoo.ru/ff0c6230
35 |Ilpunuun nevicteus u KITJ[ TermoBoit ManmHb 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a
36 |Lukn Kapno u ero KI1/] 1
37 |Okonoruyeckue npooIeMbl TEIIO3HEPTETUKU 1
38 | O6o06maromuii ypok «MonekymsapHas ¢pusrka. OCHOBBI 1 bubnmnorexa [JOK
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
39 |KontponbHas paboTa no reme «MomnekynsipHas pU3uKa. 1 1 bubmuoreka [IOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 |ITapoobpa3oBanue u KoHaeHcalus. McnapeHue u KUmnenme 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c63b6
41 | AOGcoitoTHAs M OTHOCHUTEIbHAS BIIXXHOCTh BO3/1yXa. 1 bu6muoreka [JOK
Hacpimiennstit nap https://m.edsoo.ru/ff0c64d8
42 | Tépnoe teno. Kpucramnnueckue u aMmopQHbIe Tena. 1 bubmuorexa [JOK
AHUN30TpONUS CBOWCTB KpUCTALIOB. JKUIKNE KPUCTAIIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 |[InaBneHue U KpUCTAILTA3AIMS. Y IeTbHAs TETUIOTa 1 bubnuotexa [JOK

riaBieHus. Cyonumanus

https://m.edsoo.ru/ff0c6708




No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeibHbIE PeCypChI
paboThI paboThI
44 | YpaBHEHUE TEIJIOBOTO OaaHca 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | Dnextpuzanus Teil. DIeKTpudecKuii 3apsa. JBa Buga 1 bubmmoreka [JOK
AJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
46 |I[IpoBOIHUKH, TUIIEKTPUKH U MTOTYITPOBOIHUKHU. 3aKOH 1 bubmmoreka [JOK
COXpaHEHUsI DJIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 |BzaumopeiictBue 3apsa0B. 3akoH Kynona. Toueunslit 1 bu6nmoreka LIOK
SJIEKTPUYECKUM 3apsi]l https://m.edsoo.ru/ffOc6ced
48 | Hanpsx€HHOCTB 3ekTpuyeckoro nos. [punmun 1 Bbu6moteka [JOK
CYNEPIIO3UINH JIEKTPUUYECKUX Tosel. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
49 |Pabota cun anekTpocraTudeckoro modis. [loreniman. 1 bubnnorexa [JOK
Pa3HocTs noTeHMaIoB https://m.edsoo.ru/ffOc6f00
50 |ITpOBOJHUKH U IUAJEKTPUKH B AIEKTPOCTATUUECKOM TOJIE. 1 bubnmnorexa [JOK
JusnexTpudeckas MpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
51 |Dnexrpoémkocts. Konaencarop 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126
52 | DAeKTpOEMKOCTb MIIOCKOT0 KOH/IEHCATOpa. DHEPTHs 1 bubmuorexa [IOK
3apsHKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 |JIaboparopHas pabota "M3mepeHne 3IeKTPOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |IIpuHIun AecTBHS M IPUMEHEHHE KOHIEHCATOPOB, 1
KONUPOBAJIBHOIO amnmapara, CTpyHHOIro IpuHTEepa.
DneKTpocTaTHUecKast 3aluTa. 3a3eMIeHHE EKTPOIpruOOpoOB
55 |OneKTpudecKuil TOK, yCIOBHSI €0 CYILIECTBOBAHUS. 1

[Tocrosiunbii Tok. Cuna Toka. Hanpsiokenne. ConpoTuBIIeHHE.

3akoH OMa aJ1s yyacTKa Lenu




No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeibHbIE PeCypChI
paboThI paboThI
56 |IlocnenoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COSMHEHNE 1 0.5 bubnunoreka LIOK
npoBoAHKUKOB. JlaboparopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSANHEHUS PE3UCTOPOBY
57 |PaboTa 1 MOIIHOCTb NEKTPUYECKOTO TOKA. 3aKoH JI>koyJis- 1 bubmuoreka [{OK
Jlenna https://m.edsoo.ru/ffO0c7838
58 |3akon Oma /Ui TOJIHOM (3aMKHYTO#) SJIEKTPUUECKOH IIeTIH. 1 0.5 bubnnorexa [JOK
Kopotkoe 3ambikanue. Jlabopatopuas pabora «3mepenune https://m.edsoo.ru/ff0Oc7ae0
O/1C ucToyHmnKa TOKa U €ro BHYTPEHHET0 COTIPOTUBIICHUS»
59 |DnexTpoHHas IPOBOJUMOCTb TBEPIBIX METAILIIOB. 1
3aBUCHUMOCTh COMPOTHBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
60 |OnexkTpuueckuil TOK B BakyyMme. CBONCTBA 3JEKTPOHHBIX 1
ITy4YKOB
61 |IlomynpoBoJHUKH, UX COOCTBEHHAS M IPUMECHAs 1 bubmuoreka [IOK
npoBoAUMOCTh. CBOICTBa p—n-niepexoja. https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHUKOBBIE TPUOOPEI
62 |DneKkTpudecKuil TOK B pacTBOpax M paciijlaBax 3J1eKTPOIUTOB. 1 bubmmnoreka HOK
DIEKTPONUTHYECKAs AUCCOLMALIMS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 |OnekTpuueckuil TOK B razax. CaMOCTOATENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOATENBbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
64 | DnexTpuyeckue MpUOOPHI U YCTPOMCTBA U UX MTPAKTUUECKOE 1 bubnuotexa [JOK
npuMeHeHue. [IpaBuiia TeXHUKH 6€30MacCHOCTH https://m.edsoo.ru/ffOc86fc
65 |OO6oO0mmaronmmii ypok «IEeKTPOAUHAMHUKAY 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/ffOc88be
66 |KonrtpomnbHas pabora no reMe «JIeKTPOoCTaTHKA. 1 1 bubmuoteka [IOK

[TocTosiHHBIN AEKTpUYECKUA TOK. TOKH B pa3IMYHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a




No Tema ypoka KonnuectBo yacos Hara DIIEeKTpOHHBIE UPPOBBIC
n/n Beero| Konrpombheie | IlpaxTrueckue | M3YdeHHA o0pa3oBaTeibHbIE PeCypChI
paboThI paboThI
67 |Pe3sepBublii ypok. KoHTponbsHas pabora 1o reme 1 1 bubmmoreka [JOK
"OnexTponuHamMuka" https://m.edsoo.ru/ff0c8c56
68 |PesepBublit ypok. O6006maromuii ypok no remam 10 kmacca 1 bubnunoreka LIOK
https://m.edsoo.ru/ffOc8f6¢
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 4
11 KJIACC
Ne Tema ypoka KonuuectBo yacoB MHara DJEeKTPOHHbIE IU(PPOBLIE
/m Beero| Kontponsrsie | Ipaxthueckue | H3Y4CHHA o0pa3oBaTeibHbIE PECYPCHI
paboThI paboThl
1 |TTocTossHHBIE MArHUTHI K UX B3auMOAeicTBrE. MarHUTHOE I10JI€E. 1 bubnunoreka LIOK
Bektop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW UHAYKIUN https://m.edsoo.ru/ff0c9778
2 |MarHuTHOE 1oJie MPOBOAHUKA ¢ TOKOM. OmbIT Dpcreja. 1 bubmmnoreka HOK
B3anmoneicTere NpoBOJHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 |JlaboparopHas pabota «/3yuyeHre MAarHUTHOTO TMOJISt KATYIIIKH C 1 1 bubnmnorexa [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
4 | [leiicTBUE MAarHUTHOTO TTOJIS HA TIPOBOHHK ¢ TokoM. Cuita AMmepa. 1 1 bubnnorexa [JOK
JlabopaTtopHast pabora «HcciaenoBanue n1elcTBUS TOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM
5 |JleficTBHE MarHUTHOTO TOJISl HA IBHYKYIIYFOCS 3apSDKEHHYIO YACTHILY. 1 bubnmnoreka [JOK
Cuna Jlopenna. Pabora cuisl Jlopenna https://m.edsoo.ru/ff0c9df4
6 |DnekTpoMarHuTHas MHAYKIHUsA. [IOTOK BEeKTOpa MarHUTHOM 1
nHaykuu. J/]C nHayKuu. 3aKoH 3JI€KTPOMarHiTHON HHAYKIIUN
®Dapanes
7 |JIaboparopnas pabota «VccrnemoBanue siBICHUS dJIEKTPOMArHUTHOM 1 1 bubnuoteka [JOK

WHTYKITHID)

https://m.edsoo.ru/ffOcal50




9H€pI‘I/I$I MAarauMTHOIO ITOJIA KaTyIIKHU C TOKOM. SHGKTpOMaI‘HI/ITHOC
I10JIC

No Tewma ypoxka KonmaectBo yacos JHara DnekTpoHHbIE IU(POBHIE

/n Beero| Konrponsmeie | ITpaxtdeckue | A3YICHHA 00pa3oBaTenbHbIE PECYPCHI
paboThI paboTHI

8 |MuayktuBHOCTL. SIBIeHue camonHayKuuu. IJ1C caMOMHIYKIIMH. 1 bu6nmoreka [IOK

https://m.edsoo.ru/ff0ca600

AIIEKTPUYECKON SHEPTUHU

9 | TexHu4eckue yCTpPOUWCTBA M UX IPUMEHEHUE: IIOCTOSTHHBIC MarHHUTHI, 1
AJIEKTPOMAarHUThl, AJIEKTPOJIBUTaTEIb, YCKOPUTEIN 3JIEMEHTaPHbIX
YaCTHIl, UHAYKIMOHHAS 11e€4b
10 | O6obmaronuii ypok «MarHuTHOE TOJIE. DICKTPOMarHuTHAs 1 bubmmoreka [JOK
WHIYKLIHS https://m.edsoo.ru/ffOcab82
11 |KonTponbHas paborta o reme «MarHuTHOE 1oJie. DJIeKTpoMaruuTHas | | 1 bubnuoreka [IOK
WHIYKLIHS https://m.edsoo.ru/ffOcad58
12 | CBoOOaHBIE MEXaHMUYECKHE KOIeOaH . | apMOHUecKHe KOIeOaHusl. 1 bubmuoreka [IOK
VYpaBHeHUe rapMoHnYecKkux kojebanuii. [IpeBpaiienue sneprun https://m.edsoo.ru/ff0cat06
13 | JIaboparopHast paboTta «/ccnegoBanne 3aBUCMMOCTH ITepruoa Majibix | | 1
KoJIeOaHUH TPy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a»
14 | KoneGarenbHbii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KoneOanus | | bubmuoreka [IOK
B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY https://m.edsoo.ru/ffOcb820
MEXaHUYECKUMH U IEKTPOMarHUTHBIMH KOJIeOaHUSIMU
15 |®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTHH B UACATHHOM 1 bubmmnoreka HOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
16 |IIpencraBieHue o 3aTyXaroNKx KoJeOaHUIX. BeiHyKIeHHBIC 1 bubmuorexa [IOK
MexaHnuyeckue konebanus. Pesonanc. BeiHyX/1eHHbIE https://m.edsoo.ru/ffO0cbb86
AIIEKTPOMarHUTHbIE KOJICOAHHS
17 |Tlepemennsrit Tok. CHHYCOUTALHBIA IEPEMEHHBIH TOK. MOITHOCTH 1 bu6muoreka [IOK
MIEPEMEHHOT0 TOKAa. AMIIUTYHOE U AEHCTBYIOIIEE 3HAUEHUE CUJIBI https://m.edsoo.ru/ffOcbd34
TOKa U HANPSKEHUS
18 | Tpauncdopmarop. [Ipou3BoacTBO, epeaaya u moTpedIeHne 1




No Tewma ypoxka KonmaectBo yacos JHara DnekTpoHHbIE IU(POBHIE

/n Beero| Konrponsmeie | ITpaxtdeckue | A3YICHHA 00pa3oBaTenbHbIE PECYPCHI
paboThI paboTHI

19 | YcTpoicTBO U MpaKTHYECKOE MPUMEHEHHUE AIEKTPUISCKOTO 3BOHKA, 1 bubnmoreka [JOK

reHepaTopa NepeMeHHOro TOKa, JIMHUHN AJIeKTporepeaay

https://m.edsoo.ru/ffOcc324

20 | DKoNOTUYECKUE PUCKHU MIPH MPOU3BOJICTBE IIEKTPOIHEPTUH. 1
KynbTypa ucrnonb30BaHus 3J1€KTPOIHEPTHH B IOBCEJHEBHOM KU3HU
21 |MexaHHWYeCcKHe BOJHBI, YCIOBHS pacripocTpanenus. [lepuon. 1 bubnuoreka [IOK
CkopocTb pacnpocTpaHeHus U AJinHA BOJHEL. [lonepeunsie u https://m.edsoo.ru/ffOcca54
MIPO/IOJIbHBIEC BOJTHBI
22 |3Byk. CxopocTtb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa Tona. TemOp 3Byka | 1 bubnnorexa [JOK
https://m.edsoo.ru/ffOcccOc
23 | DnekTpoMarHUTHBIC BOJIHBI, KX CBOMCTBA M CKOpOoCTh. [1lkana 1 bubmmoreka [JOK
AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | TTpuHIMITEI pAJIMOCBS3HU U TeNIeBUIeHHS. Pa3BUTHE CPEICTB CBS3H. 1
Pannonokanus
25 |KontposnbHast pabota «KoneOaHus 1 BOTHBI» 1 1 bu6mmoteka [IOK
https://m.edsoo.ru/ffOcc6f8
26 |[IpsMonuHEIHOE PacIPOCTPAHEHHE CBETa B OJTHOPOIHOMN Cpe/ie. 1 bubmmnoreka HOK
Toueunblil HCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 |Otpaxenue cBera. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue 1 bubnmnorexa [JOK
n300pa’keHHi B TUIOCKOM 3epKaie https://m.edsoo.ru/ffOcd4e0
28 |TIpemomnenwue cera. [lomHOE BHYTpeHHEE OTpaxkeHue. [IpenenbHbIii 1 bub6muorexa [IOK
YTOJ1 IIOJIHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7{6
29 |JTabopatopHas pabota «/3MepeHwre moka3aTeist MPeTOMICHUS 1 1 bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 |JIun3sl [TocTpoenue n3o0pakeHui B muH3e. DopMyiia TOHKOW TUH3EL | | bubnuotexa [JOK
YBennueHue JIMH3bI https://m.edsoo.ru/ffOcdd1e
31 |JIabopaTtopHas padota «lccienoBanue CBOMCTB U300paKCHHIA B 1 1

JIUH3axX»




No Tewma ypoxka KonmaectBo yacos JHara DnekTpoHHbIE IU(POBHIE

o/ Bcero| Komrpombmsre | Ipaxtiueckue | H3YICHAS 00pa3oBaTeNnbHbIC PeCypCh
paboThI paboTHI

32 | fucnepcus cBera. CiokHBIN cocTaB O6eroro csera. L{Ber. 1 1

JlaGopaTtopHnas pabora «HabmroaeHue 1ucuepcun CBETay

33 |Murepdepennns ceera. Audpakuus ceera. Judpakumonnas pemerka | 1 bubnuorexa [IOK
https://m.edsoo.ru/ffOced22
34 |ITonepednocts cBeTOBBIX BOJH. [lonsipu3anus cBera 1 Bbu6mmoteka LJOK
https://m.edsoo.ru/ffOcf02e
35 |Ontuyeckue npuOOPHI U YCTPOHUCTBA M YCIIOBHS HX O€30I1aCHOTO 1
PUMEHEHHUSI
36 |I'paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MeXaHHUKH. [locTynarsl 1 Bbu6mmoteka LJOK
CIEIMaJIbHON TEOPUU OTHOCUTENIBHOCTH https://m.edsoo.ru/ff0cf862
37 |OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe [JICHHE BPEMECHHU U 1 bubmuoreka [JOK
COKpAILEHUE JITUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus M UMITYJIbC PEISATUBUCTCKOM JacTUIIBI. CBSI3b MAcChI C 1 bubmuoreka [IOK
SHEpPruei U UMIyIbCOM. DHEPIUsl OKOS https://m.edsoo.ru/ffOcfc68
39 |KonTponbHas pabota «Ontuka. OCHOBBI ClIEIIMATIbHON TEOPUHU 1 1 bubmuoreka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 | Doronbl. Popmyna [Tnanka. DHeprus u UMITYJIbC (HOTOHA 1 bubmmnoreka HOK
https://m.edsoo.ru/ffOcfe16
41 |OtkpeiTHe U HecnenoBanue Gorodaddexra. OmbrTel A. I'. CrosreToBa 1 bubnmnorexa [JOK
https://m.edsoo.ru/ffOcffc4
42 |3akonsl hoTodPdekra. YpaBuenue DitHimTerHa 11t porodddexra. 1 bubnuotexa [JOK
«Kpachnas rpanuna» ¢poroadexra https://m.edsoo.ru/ff0d015e
43 | laBnenue cBeta. OnwiThl 1. H. JIeOeneBa. XuMuueckoe AeiCTBIE 1 bubmunoreka [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKHE YCTPOUCTBA U MTPAKTHYECKOE IIPUMEHEHUE: 1

dboTosmeMeHT, PoTOAATUMK, COTHEUHAS OaTapesi, CBETOIMO/T




No Tewma ypoxka KonmaectBo yacos JHara DnekTpoHHbIE IU(POBHIE
/n Beero| Konrponsmeie | ITpaxtdeckue | A3YICHHA 00pa3oBaTenbHbIE PECYPCHI
paboThI paboTHI
45 |Pemenue 3a1a4 1o TeMe «JIEMEHTHI KBAHTOBOI OITHKI 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0d0302
46 |Mogens aroma Tomcona. OnbiThl Pe3epdhopaa o paccesHuto o- 1 bubnnorexa [JOK
yactull. [nanerapHas MoJiesb aTomMa https://m.edsoo.ru/ff0d091a
47 |Ioctynatsl bopa 1 bubnuorexa LIOK
https://m.edsoo.ru/ffOdOafa
48 |M3ny4eHue u NOrJIoneHne (OTOHOB MPH MIEPEX0JIe aTOMa C OJTHOTO 1 bubnnorexa [JOK
YpPOBHSI SHEpruu Ha Apyroi. Bunbl cnekTpos https://m.edsoo.ru/ff0dOafa
49 | BonHoBble cBOMcTBa yactull. Bonusl e bpoiins. Kopmyckynspro- 1 Bbu6mmoteka LJOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE https://m.edsoo.ru/ff0dOca8
50 |OtkpeiTue pagnoakTuBHOCTH. OnBITHI Pe3epdopaa mo onpeaencHuo 1 bubmuoreka [JOK
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS https://m.edsoo.ru/ff0d0fd2
51 |CsoiicTBa ajbda-, beTa-, raMma-u3nydeHus. Biusaue 1
PaTuOaKTUBHOCTH HA KUBBIE OPTaHU3MBbI
52 |OtkpeITHE IPOTOHA M HeWTpOoHA. V30TOmBI. Abha-pacnal. 1 bubnmnorexa [JOK
DIIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMMa-usnydenue https://m.edsoo.ru/ff0d1162
53 |DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie peakiuu. SaepHbiit 1 bubmuorexa [IOK
peaktop. [Ipo6iieMbl, TEPCIEKTUBBI, IKOJIOTHIECKHE aCTIEKThI https://m.edsoo.ru/ff0d 1356
AJIEPHOMN YHEPrETUKU
54 | DnemenTapHbie YacTHIIBI. OTKPBITHE MTO3UTPOHA. METOIbI 1 bubnuoteka [JOK
HAOJII0/IEHUS U PETUCTPALIMU 3JI€MEHTapHBIX YacTull. Kpyrislii cTomn https://m.edsoo.ru/ff0d0e38
«DyHnaMeHTanbHbIE B3auMoieicTBUsA. EquHCTBO r3ndeckoi
KapTUHBI MDA
55 |Bun 3Bé3mHOTO HeOa. Co3Be3Tus, IpKHUE 3BE3/IbI, IAHETHI, UX 1
BuauMoe asmxenne. ConHeunas cucTeMa
56 |Comurie. Comueunas akTuBHOCTh. Mctounuk sHeprun Conuia u 3883 | |




Tewma ypoxka

KomnuuectBo yacos

Bcero

Kontponbabie
paboThI

IIpakTiueckue
paboThI

Jlata
U3yUYeHUs

DnekTpoHHbIE IU(POBHIE
00pa3oBaTebHBIC PECYPCHI

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nmocJieIoBaTeIbHOCTH. BHyTpeHnHee crpoenue 38E31. CoBpeMeHHbIE
MIPEACTABJICHHS O MMPOUCXOXKACHUH 1 3BOJroK COJTHIIA U 3BE3]T

58

Muneunsiii [Iyte — Hama ['anaktuka. [1osoxenue u 1BuxeHue
Counnna B I'anaktuke. ['anaktuku. YEpHbBIE OBIPHI B Apax rajJakTHK

59

Bcenennas. Paz6eranue ranakruk. Teopust bomnbmioro B3pbiBa.
PenukroBoe nznyuenue. Meraranaktuka

60

Hepemennsie mpobieMbl aCTpOHOMUUN

61

KonTponbhas paboTta «1eMEeHThI aCTPOHOMHH U aCTPO(UZUKID)

62

O6o6maromuii ypok. Postb hu3uku u acCTpOHOMUU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOH, COIMAIBHON 1 3TUYECKOU cepax AesTeTbHOCTH
YeJoBeKa

63

Ob6o6maromuit ypok. Posb 1 MecTo puU3MKH U aCTpPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

O6o06maromuit ypok. Ponb ¢pusznueckoit Teopun B GopMUpOBaHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MHUpa

65

O6o0matomuii ypok. Mecto pusnyeckoit KapTHHBI MUpa B 001IeM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHH O
MIPUPOJIC

66

Pe3epBHbIil ypok. MarauTHoe mosie. DIeKTpOMarHuTHasE MHIYKIUS

67

PesepHblii ypok. Ontrka. OCHOBBI ClIELIMAIbHON TEOPUHU
OTHOCHUTEIIbHOCTH

68

Pesepnsiit ypok. KBanToBas ¢pusuka. D1eMEeHThl aCTPOHOMHUU U
acTpopu3uKu

bubmuoreka [{OK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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