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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHErO
oO1ero oopasoBaHus pa3padoTaHa Ha OCHOBE IMOJOKEHUHN U TpeOOBaHUI
K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMBbl,
npeacrasieHHbix B ®I'OC COO, a Ttakxke ¢ ydéroM (QenepaibHOM
paboueit mporpaMMbl BOCIUTAHUS U KOHLETILUY [IPENOIaBaHusl y4eOHOro
npeamera «@Pusnka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
®denepanuu, peain3yoIX OCHOBHbIE 00pa30BaTebHBIE IPOIPAMMBI.

Copepxanue  mporpamMmbl 1o (U3MKE  HalpaBiIeHO  Ha
(bopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa oOyyatomuxcs 10—
11 kmaccoB mpu oOydeHuun ux (pusuke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEATEIbHOCTHOTO  moaxoja. IIporpamma mo  Qusuke
coorBercTByeT  TpeboBanusm DPI'OC COO Kk  mIaHUpPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pEe3yJbTaTaM 00y4YeHus,
a TaKXe YUYUTHIBAET HEOOXOJUMOCTh peaM3alUu MEXIPEIMETHBIX
CBs3€ll (PM3HKM C €CTECTBEHHO-HAYyYHbIMU Y4e€OHBIMHM mpeaMeramu. B
HEH ONpenessiioTCs OCHOBHBIE LIENW HW3Y4YeHUs (PU3UKH Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHUsl, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS
Kypca (U3UKH: JIMYHOCTHBIE, MeETalpeIMETHbIe, MpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gu3rKe BKIIOYAET:

e TUIAHUPYEMBIC PE3YyJbTAaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM
YpPOBHE, B TOM UYHCJIE TMPEAMETHBIE pPE3yJbTaThl IO TO0JaM
oOyueHus;

e cojlepxaHue yueoHoro npeameta «Dusnkay mo rogaM 00yUdeHuUs.

®du3rKa Kak Hayka o HauOoJee oOuMX 3aKOHaX MPUPOJIbI, BBICTyIAs
B KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ
B CHCTEMY 3HaHUU 00 okpyxaromem mupe. LIIkonbHbI Kypc pu3mku —
CUCTEMOOOPA3yIOUIUI i1 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouosorueit, (¢usmueckoir reorpapuein U
acTpoHomuell. Mcnonb30BaHWEe M AaKTUBHOE TNPUMEHEHHE (U3HUYECKUX
3HAHUM OMpeaeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUH B
cdepe SHEepPreTuKu, TPaHCIOpPTa, OCBOEHUSI KOCMOCA, MOJYYEHHS] HOBBIX
MaTepHalioB € 3aJaHHBIMU CBOWCTBaMHU U Apyrux. W3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaad B (OpMUpOBaHHE €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpa 0O0ydYaromuxcsi, B (POPMHUPOBAHUE YMEHUU NPUMEHSTH
HAay4YHbIH METOJl TO3HAHUSA TPU  BBINOJIHEHUM HMH  Yy4€OHBIX
HUCCIIEI0OBaHUM.

B ocHOBy Kkypca Gu3MKM U1 YPOBHS CpPEAHEro OOIIero
o0Opa30oBaHUs MOJIOKEH Ps UACH, KOTOpble MOKHO paccMaTpuUBaTh Kak
MPUHIUIIBI €70 TIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SIBISETCS
JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTepHall W3 BCEX pa3JeJioB
(GU3KMKHY, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOM
(bu3uKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca
¢u3uku 00beAMHEH BOKpPYr (U3MUecKux Teopuil. Bemymmm B Kypce
ABJIeTCS (POPMUPOBAHUE TNPEACTABICHUM O CTPYKTYPHBIX YpPOBHAX
MaTepHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanmzauust  mpeanosaraet
UCIIOJIb30BAaHUE TyMAaHUTApPHOIO TMOTEHUMana (U3UYECKON HayKH,



OCMBICJICHUE CBSI3U Pa3BUTHS (DU3UKU C PA3BUTHEM OOIIECTBA, & TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBECHHBIMU u AKOJIOTHYECKUMU
npoOiemMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc dbuzuku npeanonaraer
3HAaKOMCTBO C IMUPOKHM KpPYTOM TEXHHYECKUX W TEXHOJOTHUECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUMN U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercss IMOCPEICTBOM  BBEICHUS
DIIEMEHTOB COJIEP)KaHUsA, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoliIeMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJIOTHIA,
a Takxke 00CyX AeHHUs MPOoOIeM PALMOHATIBLHOTO MPUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH dJIeMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl SBISIIOTCA (Qu3nyeckue Teopuu (hopmMupoBaHHE
NPEJCTaBICHUNA O CTPYKTYpe MOCTPOCHUS (UBNYECKOW TEOPHH, POJIH
dyHIaMEHTAIbHBIX ~ 3aKOHOB W MNPHUHIWIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O TPHUPOJE, TPAHWIAX NPUMEHUMOCTH TEOpUH, I
OIHCaHUs €CTECTBEHHO-HAYYHBIX SBIICHUH U MPOIIECCOB).

CucTeMHO-AeSITEeNFHOCTHBIN MOIX0 B Kypce (PU3UKU peanu3yercs
IpeXke BCETro 3a CYET OpraHU3alliu IKCIEPUMEHTATBHON ACSITeNTbHOCTH
oOyuaromuxcsa. Jig 0a3zoBoro ypoBHS Kypca (U3UMKA — 3TO
HCIIOJIb30BaHUE CHCTEMBI (bpOoHTANTBHBIX KPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OpAaTOPHBIX PpabdOT, KOTOphIE B Iporpamme Io
¢u3rke 0O0bEIMHEHBbI B OOIIMN CIHMCOK YYEHHYECKHX MPAKTHUYECKUX
pabotr. BeigeneHne B yKazaHHOM IiepedHe JabopaTOpHBIX padoT,
MPOBOJAMMBIX JJISi KOHTPOJS W OIEHKH, OCYIIECTBISIETCS Y4aCTHUKAMU
00pa3zoBaTeILHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEN IMJIAHUPOBAHUS U
ocHallleHus kKaOunetra ¢usuku. [Ipu 3TOM oOecreunBaercs OBJIAJACHHE
OOy4JalolMMHUCS YMEHHMSMH TIPOBOJUTH KOCBEHHBIE  H3MEPEHHS,
UCCIICIOBAaHMSI 3aBUCUMOCTEH (PH3UYECKMX BEIUYMH M TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpmioe  BHMMaHue  yAENSETCS  PEIICHUI0  PACUETHBIX U
KayeCTBEHHBIX 3aaad. [Ipum 3TOM ansi pacu€THBIX 3a4ad MPUOPUTETOM
ABJISIIOTCSL  3a/laud € SBHO  3aJaHHOM  (pu3nueckol  MOJenblo,
MO3BOJIAIONINE TPUMEHSATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO paszfiena Kypca, TaKk U MHTETpUpPYs 3HAHUS U3 PA3HBIX Pa3JeioB.
Jlis  KadecTBEHHBIX 3a/ad TMPUOPUTETOM SIBISIFOTCS 3aJaHusl Ha
OOBSICHEHHE TPOTEeKaHWs (U3NYECKUX SIBICHUA U TPOIECCOB B
OKpY’Karolien Ku3Hu, TpeOyloliue BbIOOpa (PU3MUECKONH MOACIH s
CUTYaIluH MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIeueHUI0 Y4ueOHOro rmpolecca 0a30BbI YpPOBEHb
Kypca (U3MKH Ha YpPOBHE CpeaHEero ooOIero oOpa3oBaHUsS JOJKEH
U3y4aThCs B YCIOBUSX MPEAMETHOTO KaOWHeTa (M3MKHU WU B YCIOBHIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabOunere ¢GU3UMKM JODKHO OBITh HEOOXOIUMOE JiabopaTOpHOE
o0opy/noBaHUE ISl BBHIMIOJHEHHSI yKa3aHHBIX B IMpOrpaMMe MO (HU3UKE
YYEHUYECKUX MPAKTUIECKUX PadOT U AEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHCTpalmoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBHUU
C TPHUHIMIIOM MHHHMAJbHOW JOCTATOYHOCTH ©  oOecrnedynBaeT
MOCTAaHOBKY TEPEYHCICHHBIX B TMporpaMme Mo (U3UKE KIFOUEBBIX
JEMOHCTpAIMiA JI1 UCCIICOBAHMS M3Y4aeMbIX SIBICHUN W IMPOLIECCOB,
IMIOUPUYECKUX U  (yHIaMEHTANBHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHEHUM.



JlaGopatopHoe 00OpyAOBaHUE [JIsi YYEHUUYECKUX MPAKTHUUECKUX
pabor dopmupyercsi B BHUIAE TEMAaTHYECKUX  KOMIUIEKTOB W
oOecrieynBaeTca B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOydarouIuxcs.
TemaTnueckue KOMIIEKTHI JIA0OPATOPHOTO 00OPYAOBAHMS TOKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUU aHAJOTOBBIX M LU(PPOBBIX
npuOOPOB, a TAKXKE KOMIIBIOTEPHBIX HM3MEPHUTENIbHBIX CHUCTEM B BUJE
U (pOBBIX JabopaTOpuil.

OCHOBHBIMM 1LIEJIAIMH HM3y4eHUS (PU3MKK B oOuieM oOpa3oBaHUU
SBJISIFOTCSL:

e (QopmupoBaHMe WUHTEpECAa M CTPEMJICHUS OOYyYaloIUXC K

HAy4YHOMY U3YYEHHIO IPUPObl, PA3BUTHE UX MHTEIUICKTYaJIbHbIX
Y TBOPUYECKHUX CIIOCOOHOCTE;

e pa3BUTHE MPEICTAaBICHUNM O HAYYHOM METOJAE TMO3HAHUS M
dbopmupoBaHue UCCJIEI0BATEIHCKOTO OTHOULIEHUS K
OKPYAIOILLUM SIBJICHUSM;

e (opmMupoBaHME HAyYHOTO MHUPOBO33PEHHUS Kak pe3yjbTaTa
W3Y4YEHUSI OCHOB CTPOCHMSI MAaTepud U (PyHIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

o (opmupoBanue ymMmeHuil OOBACHSATH SIBJIECHUS C MCIOJIb30BAHUEM
(bu3MYEeCKUX 3HAaHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue MPEACTABICHUN O POIU (PUMKHU ISl Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUM.

JlocTikeHne ATUX LeJed 00ecneyrBaeTcsl PEeIICHUEM CIEeAYIOIIUX
3aJ1a4y B Mpoliecce M3yyeHus: Kypca (U3MKU Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3zoBaHus:

e TMpuUOOpPETEHHE CHUCTeMbl 3HaHUN 00 oO0mwmx Qu3nuecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsX, BKJIIOYAs MEXAHHKY,
MOJIEKYJIAPHYIO (PU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3HKY
Y DJIEMEHTBI aCTPO(DU3UKH;

e (opmMupoBaHue yMEHUN MPUMEHATH TEOPETUUECKUE 3HAHMS IS
O0OBbsICHEHUs (PU3NYECKUX SIBJICHUN B MPUPOJAE W AJIA MPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHHS pa3IWYHbIX 3a7a4 C SIBHO
3aJlaHHOM (PU3MYECKOM MOJENblo, 3a/ay, MOApPa3yMEeBarOUIUX
CaMOCTOATENLHOE CO3JaHue (PU3UUYECKON MOJENH, aJeKBaTHOU
YCIIOBHSIM 33/1a4H;

e TMOHMMaHue (U3MYECKUX OCHOB W MPHUHIMIOB JIEUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX MPOLECCOB, HUX
BIIMSIHUS Ha OKPY’KAIOIIYIO CPENy;

e OBJAJCHUE METOAAMH CaMOCTOSITEIBHOIO IUIAHUPOBAaHUA U
NpOBEeICHUS  (PU3WYECKHX  HKCIIEPUMEHTOB, aHalW3a W
MHTEpHpeTalud HUHPOpMaALUU, ONPENEICHUs JOCTOBEPHOCTH
MOJIyYEeHHOTO pe3yJIbTaTa;

e CO3JlaHWE YCIOBUM [UII  pa3BUTUS YMEHUHA MPOEKTHO-
HCCIIEN0BATEIBCKOM, TBOPUECKON AEATEITBHOCTH.

Ha usyuenne ¢usuxu (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO
oOiero odpazoBanus orBoautcst 136 gacoB: B 10 kiacce — 68 yacoB (2
yaca B HeJient0), B 11 kimacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemslii B mporpamme no (pu3uke nepeyeHb JadopaTOPHBIX
U MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JENAET
BBIOOpD MpOBEACHUS JIaDOPAaTOPHBIX pPabOT M ONBITOB C YYETOM
WHIUBUYAIbHBIX OCOOCHHOCTEN 00yYarouuXcsl.



COJEP XAHME OBYUYEHUA
10 KITIACC

Pa3znen 1. ®u3uka U MeTOIbI HAYYHOT' 0 MO3HAHUA

@uszuka — Hayka O npupone. Haydnble MeTOnbl ITO3HAHUSA
OKpyxaromero wmupa. Ponp dSkcrepuMeHTa W TEOpUM B IIpolecce
NO3HAHUS IPUPOJBL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (pU3NYECKUX SBJICHUW M TpoueccoB. HayuHbie
runore3pl. OU3NYECKHE 3aKOHbI UM TEOpUHU. ['paHHIBl TPUMEHUMOCTH
¢usnyeckux 3aKoHOB. [IprHIINUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B HOpMHpPOBAHHH COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B TPAKTUYECKON AESITEIbHOCTHU JTHOJEH.

Llemoncmpayuu

AnanoroBele ¥ uU(QpoBBIE  HU3MEpPUTENbHBIE  MPHOOPHI,
KOMITBIOTEPHBIE JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBMkKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO
nexeHus. Cucrema orcu€ra. TpaekTopus.

[lepemenienne, CKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAsd
CKOPOCTb) U YCKOPEHHE MATE€pUaIbHOM TOYKH, MX IMPOEKUUHW HA OCH
cucteMbl koopAauHaT. CI0XKEeHUE NEPEMEILICHUI U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IPSMOJMHEWHOE JBHKCHUE.
I'padukn 3aBUCHUMOCTH KOOpPAHMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U
NEPEMEILIECHHS] MAaTEPUaIbHON TOYKHA OT BPEMEHH.

CBoOonmHOe azieHne. Y CKopeHrne CBOOOTHOTO TaCHHUS.

KpusBonunennoe nsuxenue. J[BuKeHHE MAaTEpPUAIBHOM TOYKH IIO
OKPY’KHOCTH C IMOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHEWHAs CKOpOCTb. Ilepnon u 4acrora oOpalleHus.
LleHTpoCcTpEMHUTENBHOE YCKOPEHUE.

TexHuyeckue  yCTpOMCTBA M IPAKTUYECKOE  INPUMEHEHUE:
CIUIOMETP, ABHKEHUE CHAPAJIOB, LIEIHBIE U PEMEHHBIE IIEPEIAUH.

Llemoncmpayuu

Mopenp cucTeMbl  OTCYETA, WLUIIOCTpaUUsl KHHEMAaTHYECKUX
XapaKTEPUCTHK JABUKECHUS.

[IpeoOpazoBaHHe  [BMXKEHM C  HMCIHOJB30BAHHUEM  IPOCTHIX
MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBrxeHus Tena, OpoIeHHOTo MO YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTy py IBH>KEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yueHne HEpaBHOMEPHOIO [BMXKEHHMS C ILEJIbI0 ONPEACIICHUS
MTHOBEHHOU CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEKY MYTAMH, IPONIEHHBIMU TEIOM
32  MOCJEAOBATENbHBIE  pPABHBIE  MPOMEXKYTKHM  BPEMEHHM  IpH
PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBuKeHUs MIaprKa B BI3KOU KUIKOCTH.



N3yueHune aBmxeHUs Tena, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocurensHOCcTH ['anmites. IlepBwiii 3axkoH HeroToHAa.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. BTopoi 3akon
Herorona s marepuanbHOM TOYKM. Tpetudt 3akoH HberoTtoHa s
MaTepHUAIbHBIX TOYEK.

3akoH BcemupHOro Ttsarorenus. Cuna  Tsokectu.  IlepBas
KOCMMYECKast CKOPOCTb.

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

Tpenne. Buapsl TpeHus (MOKOs, CKOJIbKEHHs, KadeHus). Cuia
TpeHusi. Cyxoe TpeHne. Cuiia TpeHUs CKOJIBKEHHS U CUjla TPEHHSI TTOKOSI.
Kosdounument tpenusa. Cuna CONpOTHBICHUS NPU JIBUKCHHH Tela B
AKUIKOCTH WIH rase.

[locTynarensHOE M BpalaTeIbHOE JABMKEHHE a0COJIFOTHO TBEPAOIO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO oOcH BpauieHus. Ilmedo cuisl.
YcnoBus paBHOBECHS TBEPAOTO TeEIA.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPUMEHEHUE:
NOJIIUITHAKH, IBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBrieHue nHEepIUN.

CpaBHEeHHE MacC B3aMMO/ICHCTBYIOIIMNX TET.

Bropoi 3axkon HeroToHa.

Nsmepenne cui.

CrnoxxeHue cui.

3aBHCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaIiuu.

HesecomocTts. Bec tena npu yCKOpEHHOM NMOABEME U MTaICHHM.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

Nzydenne nBuxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHUKAKOIIUX B
OpyXKUHE U PE3UHOBOM 00pasIie, OT UX JAe(opMaliuu.

Hccnenosanue yciioBruil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3axkonvt coxpanenusn é mexanuke

NMnynsc MarepuanbHOM TOYKHM (Tena), CUCTEMbI MaTEPHAIBbHBIX
To4eK. IMIyJIbC CHIIBI U U3MEHEHUE MMITYJIbCa TENla. 3AKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE IBM>KEHHUE.

Pabota cuiibl. MOITHOCTH CHITBI.

Kunernueckass »sHeprus MarepualbHOW TOYkd. Teopema 00
VU3MEHEHUN KHHETUYECKON SHEPTUU.

[loreHumanbHass »Heprus. IloTeHuumanbHash 3HEPrus  yOopyro
nepopMUpOBaHHON MpyKuHBL. lloTeHImanbHas SHEprus Tena BOIU3U
MOBEPXHOCTH 3€MIIH.

[loTeHunanpHble W HEMOTEHUHUATbHBIE CHIBL. CBsI3b pabOTHI
HENOTEHIMAIBHBIX CHJI C '3MEHEHHEM MEXaHWYECKON 3HEPIUU CHCTEMBI
Ted. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOWCTBA U IMPAKTHYECKOE ITPUMEHEHHUE: BOJIOMET,
KOIEP, IPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

[lepexon moTeHIMATBHON YHEPTHUH B KHHETHUECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmbvie padbomul

N3yueHne aOCONIOTHO HEYNpyroro yjaapa ¢ IOMOILIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOU
DHEPIUHM TEJIA Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MousiekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPHH M HX
ombITHOE 0OocHOBaHUEe. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep
JBVKEHUS M B3aMMOJEHCTBHS YaCTHI[ BemiecTBa. MoJenu CTpOeHHUs
ra3oB, JKUJKOCTEH U TBEPHABIX TEJNI U OOBSICHEHHE CBOMCTB BELIECTBA HA
OCHOBE JTHUX Mozened. Macca u pasMmepbl Mosekyn. KonudecTso
BemiectBa. [locTostHHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatrypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopene uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJIIPHO-
KMHETHYECKOW TEOPHUH MIEANBHOrO raza. AOCOJIIOTHAas TeMIeparypa Kak
Mepa CpeJHEll KWHETUYECKOM SHEPruu TEIUIOBOTO JABW)KEHHUS YaCTHUIL
raza. Illkama temneparyp KenbBuHa. ['a30oBbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M30mporeccsl B naeaibHOM
ra3e C TOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue  yCTpOHMCTBA M IPAKTUYECKOE  NPUMEHEHUE:
TEPMOMETP, OApOMETP.

Llemoncmpayuu

OnbIThl, JOKa3bIBAKOIIME JTUCKPETHOE CTPOEHUE  BEIIECTBA,
dboTorpaduu MOJIEKYJT OPraHUIECKUX COSTUHEHUH.

OnbIThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onsita llTepHa.

OnepITBl, JOKa3bIBAKOIIME CYIIECTBOBAHUE MEXMOJEKYISIPHOIO
B3aUMOJICCTBUSL.

Mopaenb, WUTIOCTpUpYIOIIAs MNPUPOAY JABIEHUS ra3a Ha CTEHKH
cocyna.

OnepIThl, WUIIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUSA HWACAIBHOIO
ra3a, U30IpOLECCHI.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

OnpeneneHre Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE
U3MEpEHN 00bEMA KOMHATHI, JABJICHHS U TEMIIEPATyphbl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKIYy IapaMeTpaMu COCTOSHHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuyeckas cucrema. Bnytpennss JHEprus
TEPMOJIMHAMUYECKONW CHUCTEMBI M CHOCOOBI €€ n3MeHeHus. KoiaumuecTBo



TEIUIOTHl U paboTa. BHyTpeHHSS SHEPrusi OJHOATOMHOTO HAEaIbHOTO
ra3za. Buzpl Teruionepeadn: TemIonpoOBOAHOCTb, KOHBEKIUS, U3IIyUECHHE.
VYnenbHas TEMIOEMKOCTh BellecTBa. KonIMYeCTBO TEIJIOTHI IPH
Teruionepeaaye.

[lonsTue 06  ammabatrHom  mpomecce.  I[lepBbiif  3aKoH
TepMoaMHaMHUKHU. lIprMeHeHne nepBoro 3akoHa TEPMOJAMHAMHUKU K
u3omnpoueccam. I'paduueckast nuTeprperanus paboThI rasa.

Bropoii 3akoH TepMoauHamuku. HeoOparumocTh HOpoueccoB B
IpUPOJE.

TerioBele MamuHbl. [IpUHOMOBI AEHCTBUA TENJIOBBIX MAIIIMH.
[IpeoOpa3oBanus »Hepruv B TEIIOBBIX MamuHax. Koadduument
IOJIE3HOrO  AeucTBHus TemoBod wmamumHbl. [ukn Kapro wu  ero
KO(QGUIUEHT TOJE3HOTO JCHCTBHS. OKOJOTHYECKHE MpOOJIeMbl
TEIJI0PHEPT € THKHU.

TexHruuecKre yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XONOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

N3meHeHne BHYTpPEHHEN 3HEpPruM Tejla MPU COBEPIUEHUU PAOOTHI:
BBUIET TMpPOOKM H3 OYTBUIKM TOJ JEHCTBHEM C)XAaTOro BO3IyXa,
HarpeBaHue ddupa B JaTyHHOM  TpyOKe  MyTéM  TpeHUs
(BUIEOAEMOHCTpAIIMS ).

W3meHeHne BHYTpPEHHEH SHepruu (TemMmeparypsl) Tena MpU
Teruionepeaaye.

OmneIT 0 arabaTHOMY PaCIIMPEHHIO BO3/1yXa (OIBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JBUTaTeNsl BHYTPEHHErO CrOPAHMS,
PEaKTUBHOTO JIBUraTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeugecmea. Dazoevie nepexoont

[TapooOpazoBanue u KoHaeHcauus. Vcnapenwe u  KuUIEHHE.
AOCOIIOTHAs U OTHOCHUTENbHASI BIAXKHOCTh BO31ayXa. HachlllleHHbIN map.
VYnenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphI
KHUIIEHMSI OT JaBJICHUS.

Tsépnoe Teno. Kpucramnnueckue u amopdHblie Tena. AHU30TPOIHUS
CBOMCTB KpuCTaJLIOB. Kunkue kpucramibl. COBpEeMEHHBIE MaTEpHAIIBI.
[InaBnenne © KpucTaud3alus. YJenbHas TEIJIoTa IUIaBJICHUS.
CyOnnmanus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPHUMEHEHUE:
TUTPOMETP H ICHUXPOMETP, KaJOPUMETP, TEXHOJOIMH TMOJYyYEHHUS
COBPEMEHHBIX MaTepuajgoB, B TOM YHUCJIE€ HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACBHIIICHHBIX MapOB.

Kunenue npy moHM>XKEHHOM JJaBJICHUU.

CnocoObl U3MEpEHHUsI BIaKHOCTH.

HaOnronenue HarpeBaHuss M IUIABJIIEHHS]  KPUCTAUIMYECKOIO
BELECTBA.

JleMoHCcTpanust KpuCTasuioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul



N3mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pasnen 4. DiaekTpoauHaMHKA
Tema 1. Inekmpocmamuka
OnekTtpu3zanus  Teia.  OJIEeKTpuueckuil  3apsa.  J[Ba  Buaa

IIEKTPUYECKUX 3apsI0B. [IpoBoiHUKH, JTUBJIEKTPUKU "
NOJIyIPOBOJHUKH. 3aKOH COXPaHEHUS JIEKTPUUECKOIO 3apsiia.
B3aumopeiictBue  3apsimoB.  3akoH — Kynona.  Toueunslii

IIEKTPUYECKUN  3apsan.  JnekTpuueckoe  mosie.  Hanpspk€HHOCTB
IIEKTPUYECKOro NoJisd. [IpuHIHI CyNeprno3uluy 3JIEKTPUYECKHUX TOIEH.
JIuHUY HANPSHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun snexkrpocrarnueckoro mnouss. I[lorenuuman. PasHocThb
NOTeHIHAIOB. [IpOBOAHMKM M JAMAJIEKTPUKH B 3JIEKTPOCTATHYECKOM
noJie. Jlusnekrpuyeckas NpoOHUIAEMOCTb.

OnekTpoéMkocTh.  KonaeHcatop.  DNEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPHUMEHEHUE:
AIIEKTPOCKOII, 3IEKTPOMETpP, IEKTPOCTATUUECKas 3allUTa, 3a3€MJICHUE
AIIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN ammapar, CTPYyHHBIN
IPUHTEDP.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOIHHUKH B AJIEKTPOCTATUUECKOM TIOJIE.

DneKkTpocTaTHuecKas 3aiuTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh ~ 3JIEKTPOEMKOCTH  IIJIOCKOTO  KOHJIEHCAaTopa  OT
IUVIOLAAN IJIACTUH, PACCTOSIHUS MEXAYy HUMH M JUJIEKTPUYECKOU
IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepenne 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoaunwtii 31exkmpuueckuit mok. Toku 6 paziuunplx
cpeoax

DNEeKTPUYECKUA TOK. YCJIOBHS CYUIECTBOBAHUS 3JIEKTPUYECKOIO
Toka. Mictounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONPOTHUBIICHHUE
BemiecTBa. [locienoBarensHoe, mapamienbHOE, CMEIIAHHOE COECIMHEHUE
IPOBOJTHUKOB.

Pabota snekrpuyeckoro toka. 3akoH Jxoyns—Jlenma. MomHocTh
IIEKTPUYECKOIO TOKA.

DNEeKTPOABMKYIIASL CHJIa U BHYTPEHHEE CONPOTUBIEHUE HCTOYHUKA
ToKa. 3akoH OMa I TOJHOM (3aMKHYTOM) 3JIEKTPUYECKOW LIEMH.
Kopotkoe 3ambikanue.

DNEeKTpOHHasi MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHUCHMOCTH
CONPOTHUBJIEHUS METAINIOB OT TemIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonmynpoBonuuku. CoOcTBeHHass W MpPHUMECHas MPOBOAUMOCTD
noJiynpoBogHUKoOB. (CBolicTBa p—n-nepexona. IloaynpoBoaHHKOBBIE
IpUOOPHI.

DNEeKTpUYECKUA TOK B pacTBOpax M pacIUIaBaxX 3JIEKTPOIUTOB.
DIEKTPOIIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

Onexktpuyeckuid  Tok B razax.  CaMoCTOATENbHBIA U
HECaMOCTOATENbHBIN pa3psa. Monnus. [Inasma.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPUMEHEHUE:
aMIIepMeTp, BOJIBTMETD, peocrar, UCTOYHHUKHU TOKa,
AIIEKTPOHArpeBaTeNIbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI,
TEPMOMETpP  CONPOTUBIIEHUS, BAKYYMHBId JHOJ, TEPMHUCTOPHI H
(doTOpE3UCTOPHI, MOTYIPOBOAHUKOBBINA U0/, FAIbBAHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJIEHUS UUIUHAPUYECKHX IMPOBOJHUKOB OT
JUIMHBI, TUTOLAH ITONIEPEYHOr0 CEYEHUS U MaTepHaIa.

CMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsamoe  u3MepeHHMe  IEKTPOABMXKYIIEM  cuibl.  Koporkoe
3aMbIKaHUE TAJTbBAHMYECKOTO JJIEMEHTA M OLEHKAa BHYTPEHHErO
CONPOTHUBJIEHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmbvie padbomul

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

W3mepenre >3IeKTpOABMKYILEH CHJIbl HCTOYHMKA TOKAa W €ro
BHYTPEHHETO CONPOTUBIEHUS.

HaOnronenue snexrposnusa.

Me:xnpeamMeTHble CBA3H

Wzyyenne kypca ¢usuku ©0a3oBoro ypoBHs B 10 Kkiacce
OCYLIECTBJISIETCS ¢ YUETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3EU C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamusi, CBA3aHHBIE C U3YYEHHEM METOIOB
HAYYHOTO TO3HAHUS: SIBJICHHUE, HAYYHBIH (pakT, rumoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TEOpHs], HAOIIOIEHNE, SKCIEPUMEHT, MOJEIUPOBAHHE,
MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, TUHEHHas QyHKIUA,
napabona, runepbona, ux rpaduku U CBONCTBA, TPUTOHOMETPUUYECKUE
(GYHKIIMM:  CHUHYC, KOCHMHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbl M HX IPOEKUUU HA OCH
KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexanmdeckoe IBMKEHHE B KUBOU mpupoje, Audysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpPraHU3MOB (BUABI TEILIONEpPEIAUH,
TEIJIOBOE PAaBHOBECHUE), JIEKTPUUECKUE SABJICHUS B )KUBOW MPUPO/IE.

Xumus: JUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJI, MOJb BEUIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJ, )KUAKOCTEH M Tra3oB, dJIEKTPUUYECKUE CBOMCTBA METAJLIOB,
AIIEKTPOIUTHYECKAs JUCCOLMALIMS, TalbBaHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.



Texnonoeus: npeoOpa3oBaHUE JBW)XEHHI C€ HCIHOJb30BAHUEM
MEXaHU3MOB, YYET TPEHUS B TEXHUKE, MOJUIMIHUKHA, HCIOJIb30BAHHE
3aKOHA COXPAaHEHHs UMITyJIbCa B TEXHHUKE (pakera, BOAOMET U JIpYTue),
JBUTATENIb BHYTPEHHETO CroOpaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIWJIBHUK, KOHAUIMOHEDP, TEXHOJOTHH TOJYyYEHHUS COBPEMEHHBIX
MaTepuajgoB, B TOM YHCJIE HAHOMATEpPUAJIOB, W HAHOTEXHOJIOIHH,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJIEHUE 3IIEKTPOIPUOOPOB, KCEPOKC,

CTPYWHBIN IIPUHTED, 3JIEKTPOHAIrpPEeBaTEIIbHBIE npuoOopBkI,
3IIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaTbBaHUKA.
11 KIIACC

Pa3znea 4. JaekTpoanHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocTrosiHHBIE MarHWATHL. B3auMOJENCTBUE NOCTOSIHHBIX MArHHUTOB.
MaruutHoe none. Bekrop marmuTHOM — MHAyKuuu.  [IpuHnun
CyIIEpIIO3ULIMM MATHUTHBIX TMOJeWd. JIMHMM MarHUTHOM WHAYKIHH.
KapTtuna nuHui MarHuTHOM MHIYKIIUHU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1osie NpoBOAHUKA C TOKOM. KapTuHa TMHHAN UHAYKIWU
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSAMOIO0 IIPOBOJHHMKA M 3aMKHYTOTO
KOJBLEBOIO MPOBOAHMKA, KaTymKM ¢ TokoM. OmnelT Opcrexa.
B3anmonenicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, €€ MoAyJb 1 HanpasiieHue. [[BukeHue 3apsyKeHHON
YacTULIBI B OJHOPOJHOM MarHUTHOM noJjie. PaGora cuibl Jlopenna.

SBnenne  anexkTpomarHuTHOM — MHAyKnuu. [loTok  BekrTopa
MarHUTHOW MHIYKLIHUH. OJIEKTPOABMKYIIAS CHJIAa HWHAYKUUU. 3aKOH
AJIEKTPOMArHuTHOM MHAyKuuu Papanes.

BuxpeBoe snekrpuuyeckoe moJsie.  DJEKTPOIABIIKYLIAas  CHIIA
VHIYKIHWHU B IIPOBOAHUKE, ABMKYLIEMCS NOCTYNATENbHO B OJHOPOAHOM
MAarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTE. SIBI€HME CaMOMHIYKUUHU. OIJEKTPOJBHKYILAS
CUJa CAaMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue  yCTpOHMCTBA M IPAKTUYECKOE  INPUMEHEHUE:

ITOCTOSTHHBIC MAarHUTBHI, AIEKTPOMArHUTHI, ANEKTPOJABUTATEND,
YCKOPHUTEIH AJIEMEHTAPHBIX YaCTHI], HHAYKIMOHHAS M€Yb.
Llemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHMKM MHAYKIIMY MarHATHOTO TOJIS.

B3anmoneinicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME BEKTPOMArHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JEKTPOJBIKYIIEH CHIBI MHAYKIHH OT CKOPOCTH
W3MEHEHHs] MAarHUTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIUU.



Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Uccnenosanue aeiicTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.
UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3znen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUNIHbBLE KOJ1€OAHUA

Konebarenbnas cucrema. CBOOOAHBIE MEXaHUYECKUE KOJIEOaHMUS.
I'apmonnueckue xonebanusa. Ilepumon, wactora, ammuutyaa u ¢aza
konebanuid. IlpyxuHHBIA MassTHUK. MaremMaTU4ecKuil MasTHHK.
VYpaBHeHue rapMOHHUYECKHX KoieOaHuil. [IpeBpamieHue sHepruu mnpu
rapMOHUYECKHUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMArHUTHBIC
KojeOaHusl B MICaTLHOM KOJIEOATeTbHOM KOHTYpe. AHAIOTHS MEXKIY
MEXaHUYECKUMU U JJIEKTPOMArHUTHBIMU KoJjieOaHusimu. Dopmyna
TomcoHa. 3aKOH COXpaHEHHS] SHEPTHH B HJCATHLHOM KOJIeOaTEIHhHOM

KOHTYPE.
[IpencraBienre o0 3aTyxamUux KojeOaHUsX. BbIHYXIeHHBIE
MEXaHUYEeCKue KoJie0aHusl. Pe3onanc. BrinyxeHHbIe

3IIEKTPOMATrHUTHBIE KOJIEOaHUsI.

[Iepemennsblil Tok. CHHYCOHMIaIbHBIN TEPEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE U AEHCTBYIOUIEE 3HAYEHHUE CHIIBI TOKA
Y HaIPSDKEHHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepegaua U MOTpeOIeHHE
AIIEKTPUYECKOW SHEPrUH. ODKOJOIMYECKHME PHCKUM NpPHU MPOU3BOJICTBE
NeKTpodHeprun.  KynabTypa  MCHONIB30BaHUS — DJIEKTPOIHEPIUHU B
IIOBCETHEBHOM KU3HH.

TexHuyeckue  yCTpOMCTBA M INPAKTUYECKOE  INPHUMEHEHUE:
IIEKTPUYECKUII  3BOHOK, TE€HEpaTop NEpPEMEHHOr0 TOKa, JIMHHUU
AJIeKTponepeaay.

Llemoncmpayuu

Uccnenosanne napameTpoB KojaeOaTEIbHON CUCTEMBI (TTPY>KUHHBIM
WIM MaTeMaTUYE€CKUI MasiTHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pezonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcummiorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKa W HANpsDKEHUS OT
BPEMEHU) JJIs1 AJIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3onanc 1mnpu moOCienoOBaTE€IbHOM  COEAUMHEHUM  PE3HUCTOpA,
KaTyIIKWA UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY IEKTpOonEpPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopivie padbomul

HccnenoBanue 3aBUCUMOCTH MEpUOAa MajbIX KOJEOAHMI Ipy3a Ha
HUTH OT JUIMHBI HUTU U MAacChl rpy3a.

HccnepoBanue MEpEMEHHOIO TOKa B LEMH M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUMHbLE 80TIHbL

MexaHuueckue BOJIHBI, YCIOBUSL pachpocTtpaHeHus. [lepuon.
CkopocTh pacnpocTpaHeHUss M JJMHAa BOJIHBL. IlomepeuHble u



npoAoibHble BOMHBL. MHTepdepenumss u audpakuus MeXaHHUYECKHX
BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Breicora Tona. TemOp
3BYKa.

DNeKTpOMarHuTHbHIE BOJIHBI. VYcnoBus U3ITy4CHUS
AJIEKTPOMArHUTHBIX BOJIH. B3amMHass opueHtanus BekTopoB E, B, V B
IIEKTPOMarHuTHOM  BojHE. (CBOMCTBAa  AIIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHue, MpeIoMJICHHEe, MosApu3anus, nudpakuus, HHTephepeHIINs.
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkaya 3n€KTPOMarHUTHHIX BOJIH. [[puMeHeHne 3IeKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNeBUAEHUA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue  yCTpOMCTBA M IPAKTUYECKOE  INPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI, YJIbTPAa3BYKOBasl IMarHOCTHKA B TEXHUKE U
MEAMIIMHE, pajap, paauoONpUEMHUK, TENEBU30p, AHTEHHA, TeJIe(oH,
CBY-neus.

Llemoncmpayuu

OOpa3oBaHue M pacHpoOCTPaHEHUE IONEPEYHBIX W MPOIOJBHBIX
BOJIH.

Koneoiromeecs Te10 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeaoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u 1uppakiuy MEXaHUYECKUX BOJH.

3BYKOBO pe30HaHC.

HaOnronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C
aMIUTATY 10N M YaCTOTOM KoJeOaHui.

HccnenoBaHue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npeIoMIIeHUEe, MoNgpu3anus, 1udppakuus, uHTepepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonrHEeHOE PACIPOCTPAHEHNE CBETA
B oHOpoAHOM cpene. Jlyu cBera. ToueuHblii MICTOYHUK CBETA.

OtpaxeHnue cBerta. 3akoHbl oTpaxeHus cBeta. Iloctpoenue
M300paxXeHU B IIIOCKOM 3epKajie.

[Ipenomnenue cBeta. 3aKOHBI MPENOMJIEHUSI CBETa. AOCOIIOTHBIM
nokaszarenp  npenomieHus.  I[lonHoe — BHyTpeHHee — OTpaKeHHE.
[IpenenpHBIM yroa NOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CiioxHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparoiue u paccenBaroniye JuH3bl. ToHKas auH3a. DOKyCcHOE
paccTossHME M OINTHYECKas Cwia TOHKOW JmH3bL. [locTtpoeHne
n300pakeHnii B COOMpAlONIMX U pacceuBarolux JuH3ax. Popmyna
TOHKOHM JUH3BI. YBEJIMUYEHHE, JaBAEMOC JTUH30M.

[Ipenensl npUMEHNMOCTH F€OMETPUYECKON ONITHUKHU.

BonnoBas  ontuka. Unatepdepenuuss cBeta.  KorepeHTHbie
UCTOYHHUKHU. YCIOBHUS HAOMIOACHUS MAaKCUMyMOB ¥ MHHHMYMOB B
UHTep(HEePEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
MCTOYHHUKOB.

Hudpakauss  cBera.  [Judpakumonnas  pemérka.  YcCIoBHe
HAOJIFOICHMSI TJIABHBIX MAKCUMYMOB IIPU MAaJIEHUA MOHOXPOMAaTHYECKOTO
cBeTa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.



TexHuuecKkrue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: OYKH,
aymna, (oroammapaT, TPOEKUMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIl,
BOJIOKOHHAsI ONTUKA, TU(PAKIIMOHHAS PEIIETKA, OJISIPOU.

Llemoncmpayuu

[IpsMonrHEHOE PAcHpPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE
ceera. OnTuyeckre NpruoOOpBHI.

[TonHoe BHyTpeHHEe oTpakxeHue. Mozesnb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Mopenu MUKpOCKoma, TEJIECKOna.

Ha6nronenue natepdepennmm cpera.

Ha6nronenue nudpaxiuu crera.

HaOnronenue aucnepcuu ceera.

[TomyyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cexkTpa ¢ MOMOIIBIO AUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipuzanuu CBeTa.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3mepenne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

HaOnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJBHONM TEOPHUH OTHOCUTEIbHOCTH
['pannnpl MPUMEHHMOCTH KIIACCHYECKOM MeXaHukH. llocTynarel
CIIEIMAJIBHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJIA
CKOPOCTHU CBETA B BaKyyMe€, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U
COKpAILCHHUE JIJINHBI.
DOHeprus ¥ UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJIBCOM PEJIITUBUCTCKON YaCTHIIBI.
DHeprus mokKosl.

Pasznes 7. KBantoBas ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpruu HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJabC POTOHA.

OtkpeiTue u wuccienoBanue ¢ororpdekra. Ombiter A, T
CromeroBa. 3akoHbl (orodddekra. VYpaBHeHHE OWHINTEHHA IS
dotorddexra. «Kpacnas rpanunia» gorordpdexra.

Jasnenue ceera. OnwiTel 1. H. JleGenera.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPUMEHEHUE:
¢doTosneMeHT, PoToNaTUMK, CONHEYHAas OaTapest, CBETOIUO/I.

Llemoncmpayuu

doTto3(PexT Ha ycTaHOBKE ¢ IUHKOBOM MIIACTUHOIA.

UccnenoBanue 3akoHOB BHemHETo (poTodddexTa.

Cetoauoy.

Conreunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopma mo paccesauio o -
yactul. [Imanerapnas monens aroma. Iloctymarsr bopa. U3nmyuenune u
noriomieHne (HOTOHOB MPU MEPEX0JIE aTOMA C OJHOTO YPOBHS SHEPTHH Ha
npyroi. Bunbl cnektpoB. CieKTp ypoBHEN SHEPIrUU aTomMa BOJIOPOA.



Bonnoseie cBorictBa yactuul. Bonuel ne bpounsa. KopryckynspHo-
BOJIHOBOM JTYaJIM3M.

CIHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.

TexHuyeckue  yCTpOHMCTBA M INPAKTUYECKOE  INPUMEHEHUE:
CHEKTpaJbHBIA aHaIu3 (CIEKTPOCKON ), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopuens onsita Pesepdopna.

OmnpenenenHre JUIMHBI BOJIHBI J1a3epa.

Habnronenue TMHEHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JTOKa3bIBAIOUIUE CJIOKHOCTh CTPOCHMS  sapa.
OtkpeiTHe panuoakTuBHOCTH. OmbIThl Pesepdopma mo ompeneneHuto
cocTaBa paaroakTUBHOTO m3inydeHus. CBoiicTBa anbda-, Oera-, Tamma-
U3ITydeHus. BinsiHue paquoaKTUBHOCTH Ha )KMBBIE OPraHU3MBbI.

OtkpeiTHE TpOTOHA W HelTpoHa. HykinoHHas Mozenb sapa
I'eitzen6epra—Banenko. 3apsin saapa. MaccoBoe uncio sapa. M30Tombr.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacmaj.
[Namma-u3nydeHne. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsi3W HYKJIOHOB B siape. fAnepubie cuibl. JlegekT Macchl
Aanapa.

Snepusle peakuuu. /lenenue u CUHTE3 AI€p.

Anepubiii  peaktop. Tepmosiaepusiii  cuHTe3. [IpoOmembr  u
NEPCHEKTUBBI SEPHOU SHEPreTHKU. DKOJOTMYECKHE ACHEKTHI SACPHOU
DHEPIrEeTUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOIIOIEHUS M PETHCTPAIH SJIEMEHTAPHBIX YACTHII.

dyHaamMeHTadbHble  B3auMojaecTBus. EaumHcTBO  dusmyeckon
KapTUHBI MUpA.

TexHu4yeckue yCTpOUCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP,
KaMepa Bunibcona, sinepHblil peakTop, aToMHas 6oMoa.

Llemoncmpayuu

CY€T4YMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZMKH

Ortanbl pa3BUTHA acTpoHOMHH. [IpuKiiagHOE U MUPOBO33PEHUECKOE
3Ha4eHUE aCTPOHOMMUH.

Bun 3Bé3gHoro nHeba. Co3Besnmusi, SpKue 3BE3MABI, IUIAHETHI, HUX
BUJIMMOE JIBH>KECHHE.

ConHeuHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. Vctounuk sHeprun ConHIla U
3BE31.  3BE3IBI, MX OCHOBHBIE  XapakTepUCTUKH. [[marpamma
«CHEKTpPAJIbHBIA ~ KJIACC  —  CBETUMOCTBbY».  3BE3Abl  TIJIABHOU
NOCJIEOBATENBHOCTA. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» JUIsSl 3BE3]
[JIaBHOW  MOCJIENOBATEIbHOCTH.  BHyTpeHHee  CTpOoeHHe  3BE3L.
CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOKAECHUH U 3BoJrolrK CoJlHLA U
3BE3]1. DTallbl )KU3HU 3BE3].



Mineunsin Ilyte — nama [Manaktuka. [lonmoxenue u ABUMKEHHE
Conaua B lamaktuke. Tumbl ranaktuk. PaguoranakTMku W KBa3aphl.
UYEpHbIe ABIPHI B AIpax FalaKTHUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa006ma. Pasberanue
ranakTuk. Teopus bonsimoro B3peiBa. PennkroBoe nsinyyeHue.

MacmrabHas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Vuenuueckue nabniooenus

HaGnronenuss HEBOOpPYKEHHBIM  IJIAa30M  C  HCIOJIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHU ISl ONpeAeTIeHHs MOJOKEHUST HEeOEeCHBIX
OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBepHOro
NOJTYIIApUs U APKHUE 3BE3BI.

Habnronenus B teneckon JlyHsl, minanet, Mieunoro Ilyrtu.

O0o0marmee NOBTOpeHNe

Ponp pu3uku 1 acTpOHOMHH B SKOHOMUYECKOM, TEXHOJIOTHYECKOIA,
COLIMAJIbHOW U 3THUYECKOH cdepax AesITeNbHOCTU YelIOBEKa, POJIb U MECTO
$U3MKN ¥ aCTPOHOMHUHU B COBPEMEHHON Hay4yHOW KapTWHE MHUPA, POIb
¢uznyeckoil Teopuu B (HOPMHpPOBAHUM MpPENCTaBICHUA O (PU3HUECKOMH
KapTHHE MHUpPA, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHblie CBSA3U

Wzyyenne kypca ¢usukun ©0a3oBoro ypoBHs B 11 Kkiacce
OCYILECTBIISIETCSA C YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamusi, CBA3aHHBIE C U3YYEHHEM METOIOB
HAYYHOTO TO3HAHUS: SIBJICHHUE, HAYYHBIH (pakT, rumoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TEOPHsI, HAOIIOIEHNE, SKCIEPUMEHT, MOJEIUPOBAHHE,
MOJENb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBI ypaBHEHU,
TPUTOHOMETPUYECKUE (PYHKIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLIUHU Ha
OCH KOOpIMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOIAHBIE 3JIEMEHTAPHBIX
GYHKIMHM, TpU3HAKK MOA0OUS TPEyTOJBbHHUKOB, OINpEAeTeHHE IUIOIIAIn
IUIOCKUX QUryp U 00BbEMa Te.

buonocus:  snexkrpuueckue  SABIEHHS B JKUBOW  IPUPOJLE,
KoJe0aTeabHble JBUKEHUS B JKMBOW NPHUPOJAE, ONTHUYECKUE SBICHHS B
YKUBOU NPUPOAE, NIEUCTBUE PAJUALlNN HA )KUBBIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAs: CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl O0pa30BaHUS KPUCTAIIMYECKON PEIIETKH,
CIIEKTPAJIbHBIM AHAJIN3.

l'eocpaghus: marHUTHBIE TIONIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX Py,
doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcua: JHWHUM DJJIEKTpONEpenad, TEHEPATOp IEPEMEHHOIO
TOKQ, JJIEKTPOJBUIATENb, NHAYKIIMOHHASA [1€4b, Paaap, paIHuONpUEMHHUK,
TENeBU30p, aHTeHHa, TeinedoH, CBY-meub, NMPOEKIMOHHBIN armapar,
BOJIOKOHHAsI ONTUKA, COJIHEYHAs OaTapes..



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
N0 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

OcBoenue yueOHOro mpeamera «@Du3MKa» Ha YpOBHE CPEIHETO
obmero oOpa3oBaHusi (0a30BBI  YpPOBEHb) JOMKHO OOECHEUUTH
JTOCTIDKEHHUE CIISTYFOIINX TMYHOCTHBIX, METAPEAMETHBIX H MTPEIMETHBIX
00pa3oBaTENbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeameTra « Du3nKa
JOJKHBI ~ OTpa)kaTh TOTOBHOCTh M CHOCOOHOCTH  OOyYarouiuxcs
PYKOBOJICTBOBATHCS C(POPMUPOBAHHOW BHYTPEHHEW MO3UIUEN JTUYHOCTH,
CUCTEMON  IIEHHOCTHBIX OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX
yOexIeHUH, COOTBETCTBYIOIIHNX TpaJAULIMOHHBIM LEHHOCTSIM
poccHiicCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NESTENBbHOCTY B TPOLIECCE peaM3allii  OCHOBHBIX — HaIpaBJICHUM
BOCITUTATENBHON JEATEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON MOZUIIMK OOYyYarolerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

NPUHATHE TPATUIUOHHBIX O0IEYEIOBEYECKUX TYMAHUCTUUECKUX U
JEMOKPaTUYECKUX 1IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax
rpaXXJaHCKOTO  OOIIecTBa, y4YacTBOBaTh B  CAMOYIPABICHUH B
o0pa3oBaTenbHON OpraHu3aluu;

YMEHUE B3aUMOJCHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIHbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKONM TPaX]AAHCKOM HJIEHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE€  OTHOUIEHHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JOCTHXKEHUSM POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBEACHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHbBIC
pelIeHusl, OPUEHTHPYSACh Ha MOpaJIbHO-HPABCTBEHHBbIE HOPMBI H
LEHHOCTH, B TOM YHCJI€ B IEATEILHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOECHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOI0 BOCIIMTAHMSI:

UHTEPEC K pa3inyHbIM chepam MpodecCHOHANBHON JesTEeNbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3MKOW M TEXHHKOM, YMEHHE COBEpILIAThH
OCO3HaHHBIM  BBIOOp  Oynaymied mnpodeccud U peaJu30BHIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;



TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
obOnacTu GU3HKN HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJOTHYECKON  KyJIbTYpPhl,  OCO3HaHUE
100aJBbHOIO XapakTepa SKOJIOTMYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBJICHHUE NEUCTBUM B OKPYKAIOIIEH cpelie
Ha OCHOBE 3HAHUS LEJEH YCTOWUYNBOTO PA3BUTHUS YEJIOBEUYECTBA;

pacupeHue OTIbITa NeSATEIbHOCTH 3KOJIOTHUYECKOMH
HAIPaBJICHHOCTH Ha OCHOBE UMEIONTUXCS 3HAHUHN TT0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NICCKOIN HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOM JEeATEeNbHOCTH, TOTOBHOCTH B
nporecce  u3ydeHus  (QU3MKU  OCYLIECTBISATH  MPOEKTHYHD U
UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE AeHCTBUS
ba3oBble Jiornueckue JeiicTBUA:

CaMOCTOSITeJIbHO (POPMYIUPOBaTh M aKTyaJU3UPOBATh IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATh IICIH JCATSILHOCTH, 33/I1aBaTh IapaMeTpPhl U KPUTECPUU
UX JOCTHIKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B PacCMaTpHUBAEMBbIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIaH pEIIEHUsS MPOoOJIeMbl € Y4€TOM aHalu3a
UMCIOITUXCSl MaTepUAJIbHBIX M HEMaTepHUAIIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATECIIBHOCTh, OIIGHHBATh COOTBETCTBHE
PEe3yJIbTAaTOB MEJISIM, OIICHUBATH PUCKHU ITOCICACTBHM ICITCIHBHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEAaTHUBHOC MBIIIICHHE IPH PEHICHUH IKU3HEHHBIX
pooieM.

ba3oBble ucciaenoBarTebCcKkue AeiicTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUYCBBIMH TIOHATHUSIMH H
MeToIaMu (PU3NYECKON HAYKU;

BIIQJICTh HABBIKAMHU Y4eOHO-MCCIICIOBATEILCKOM M IMPOSKTHOM
NEATCIIbHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITCILHOMY ITOMCKY METOJIOB pelleHHus 3a1ad  (U3UIECKOro
COJIep)KaHMS, IPUMEHCHHIO PA3IMYHBIX METOJIOB ITO3HAHUS,

BIIQJICTh BHUJIAMH JISATECIIBHOCTH I10 TMOJYYCHUIO HOBOT'O 3HAHUS, €TI0
UHTEPIIPETAllUA, TNPeoOpa30BaHUI0O M IPUMCHEHHIO B  Pa3IMYHBIX
y4eOHBIX CHTYAIUSAX, B TOM YHUCJC MPU CO3AaHUN YUSOHBIX IPOCKTOB B
obnactu GU3HKY;

BBISBJISITh IIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJIM3UPOBATh
3a/1a9y, BBIJBUTaTh THUIIOTE3y €€ PEIICHHS, HAaXOJUTh ApTyMEHTHI IS
JTI0OKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh IapaMeTpPhl U KPUTESPUHU
pelieHus;



AHAJIM3UPOBATh MOJIyYEHHBIE B XOJ€E PELICHUS 3a7a4d pe3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh U  (GOpMynupoBaTb  COOCTBEHHBIE  3aJayd B
00pa30BaTeNbHON JEATEIBHOCTH, B TOM YUCIIE MIPU U3YUYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OILIEHHWBATh MPHOOPETEHHBIN
OTIBIT;

yMETh NEPEHOCUTHh 3HaHUS MO (PU3UKE B MPAKTUYECKYIO 00JacTb
KU3ZHENIEATEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeill;

BBIIBUTAaTh HOBBIE HJEU, IpejiaraTh OpPUTMHAJIbHBIE MOIXOIBI U
peLIeHuS;

CTaBUTh NPOOJIEMBI M 3a/JayH, IOMYyCKAlOIIUe ajlbTepHATHUBHBIC
penieHus.

Pabora ¢ uHpopmanmeit:

BJaJeTh HABbIKAMU TMOJNIy4eHUs HHPoOpManuu  (QU3NIECKOTO
COoepKaHUsl W3 HCTOYHUKOB  Pa3HbIX THUIOB, CAMOCTOSITENBHO
OCYLIECTBJIATh IOWCK, aHAJIW3, CHCTEMAaTH3alUI0 W HHTEPIPETALUIO
uHGOpPMAIUHU Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

OLIEHHBAThH JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPeACTBAa MHPOPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33a4 C COOJIJEHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THTHUEHBI, PECYpCOCOEpeeHus, MPaBOBbIX U
THUYECKUX HOPM, HOpM HH(POPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEPKAaHUS B  Pa3IMYHBIX
¢opmaTax ¢ yu€ToM Ha3Hau€HHUs MH(OPMALUK U LEIEBOU ayIUTOPUH,
BbIOMpasi ONTUMANIBHYIO (HOPMY MPECTABICHUS U BU3YAIU3AIIHUH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:

OCYLIECTBJIATh OOILIEHWE Ha ypoKax (PU3MKHM M BO BHEYPOUYHOM
NEeSATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallud U CMSTr4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMaTh W HCIOJb30BaTh MPEUMYLIECTBA KOMAHJIHOM U
UHIMBHUIYAIbHON paboTHI;

BbIOMpaTh TEMAaTHKy M METOJIbI COBMECTHBIX JEUCTBUN C YUYETOM
00X HHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 WIEHA KOJUIEKTUBA;

OPUHUMATh LEIN COBMECTHOM [EATEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBAaTh JAEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATh IUIAH
NEUCTBUM, pacHpenensaTb poiaud C y4€TOM MHEHUMM YYaCTHHKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOEr0 BKJIAJa W KaXJIOr0 YYacTHHKA
KOMAaH/Ipl B OOIIMI pe3yabpTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBbIE IPOEKTHI, OLIEHUBATh UIEU C MO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh  IO3UTHBHOE  CTPAaTETMYECKOE MOBEIACHUE B
Pa3IMYHBIX CHUTYaIUsX, MPOSBISATH TBOPYECTBO M BOOOpakeHHE, OBITH
UHULMATUBHBIM.



PeryisiTuBHBIC YHUBEpCAJIbHbIe Y4eOHbIE 1eiCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B
oOnactTh (PU3MKKM W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO  COCTaBJATh IUJIAaH pEUIeHUS pacyE€THBIX U
KAUeCTBEHHBIX 3a/1a4, IUIAH BBIIOJHEHHUS] TPAKTHYECKOW paboOThl ¢
y49€TOM HMEIOIINXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKd y4eOHOro IMpeAMeTa Ha OCHOBE JIMYHBIX
IPEANIOYTECHUM;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUpPOBATh €ro, OpaTth Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHHIO UM TPOSBICHHUIO DJPYAULIMNA B
oOnactu (PU3MKK, TOCTOSHHO TMOBBIMIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEJJICKT:

NaBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B
NEeSATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENIM;

BJa/IeTh HaBBIKAMH I103HABATEIbHOM pedIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTENIBHBIX POLECCOB, UX PE3YJIHTATOB U
OCHOBaHUIA;

UCTIOJb30BaTh MPUEMBI pedIeKcuu I OLCHKU CUTyalluu, BhIOOpa
BEPHOI'O PEILEHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEIICHUS 1O
UX CHW)KECHHIO;

OpUHUMAaTh MOTHBBI M apryMEHTBl JpPYTHMX NpH  aHajIu3e
pE3yIbTATOB JIE€ATEIBHOCTH;

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JpPYTHMX [pH aHajIu3e
pE3yIbTATOB JIE€ATEIBHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIMX Ha OIIMOKH.

B mpouecce NOCTHKEHHS JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
porpaMmbl 1Mo (pu3uKe IJisi YPOBHSI CpemHEro o0mmero oOpa3oBaHHs Y
oOyJaronMxcsi  COBEPIICHCTBYETCS  AMOLIMOHAJIBHBI  WHTEJUIEKT,
peanoiararIuil copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIErO CIOCOOHOCTh MOHHUMATh CBOE
HYMOLIMOHAJILHOE  COCTOSIHME,  BHUJETh  HANpAaBICHHUS  PA3BUTHSA
COOCTBEHHOW AMOLIMOHAIBHOM cepbl, ObITh yBEPEHHBIM B ce0e€;

CaMOpETYJINPOBAHUS, BKJIOYAOIIEr0 CaMOKOHTPOJb, YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEAEHHE, CIOCOOHOCTH
aJanTUPOBATHCS K SMOLMOHAIBHBIM N3MEHEHUSM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOLIENH CTPEMIIEHHE K TOCTUKEHUIO
HEIM U YCNEeXy, ONTUMHU3M, WHULWATHBHOCTb, YMEHHE JEHCTBOBAThH
UCXOJSl U3 CBOUX BO3MOXKHOCTEH;



OMIATUH, BKIIOYAIONIEH CMOCOOHOCTh MOHWMATH 3MOIMOHAIHHOE
COCTOSIHHE JIPYTUX, YYUTBHIBATh €Tr0 TPH OCYIIECTBICHUH OOIICHHUSI,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH
OTHOIIEHUSI C JPYTUMH JIOJbMHU, 3a00THTHCS, MPOSBISATH WHTEPEC U
paspemnaTh KOHGIUKTHI.

IHNPEJAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce npeaMeTHbIE pe3ysibTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
00yyYarOIMNXCsl YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax poidb U MecTo (u3uku B
dbopMHpPOBAHNN COBPEMEHHOW HAyYHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH M TEXHOJIOTMW, B IMPAKTHUYECKOU JEATEIBHOCTH
JIIO/ICH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHHUS H3YYCHHBIX  (U3HUECKUX
MOJENel: MaTepuanbHas TOYKa, WHEpPIMaIbHAsg CUCTeMa OTCYETa,
a0COMIOTHO TBEPJOE TEJIO, WACATBHBIN Ta3, MOJEIU CTPOCHHUS Ta3oB,
JKUJKOCTEW W TBEPIBIX TEJI, TOYECUHBIM DIJIEKTPUUYECKUU 3apsij IpH
penieHnn PU3NIEeCKUX 3a/1a4;

pacno3HaBaTh (puU3MUECKHE SBJICHUS (ITPOIIECCHl) U OOBICHATH X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOCHMS  BEIIECTBA WM JJIEKTPOJAVMHAMUKHU:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE TBW)KEHUE, CBOOOTHOE TaJICHHE Tell,
JBYDKEHUE 10 OKPYXKHOCTH, WHEPIHs, B3auMoecTBre Ted, Auddysus,
OpOYHOBCKO€ JIBIDKCHHUE, CTPOCHUE KHUIAKOCTEH © TBEPIABIX Te,
U3MEeHEeHHEe OO0OBEMa Tenm MpHU HarpeBaHUM (OXJIAXKICHHUU), TEIJIOBOE
paBHOBECHE, HCHApEHUe, KOHIEHCAlMs, IUJIABJICHHE, KpHUCTAJLIA3Alus,
KHUIIEHUE, BJIIAXKHOCTh BO3/lyXa, IOBBIIICHUWE [AaBJIEHUS ra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKy MapaMeTpaMU COCTOSHUS
rasza B U30IPOIIECCaX, DJIEKTPU3ALIMS TEN, B3AUMOICHCTBUE 3apsii0B;

OMHCHIBATh MEXAHWYECKOE JIBIDKCHHME, UCIONb3ys (u3nyeckue
BEJIMYMHBI: KOOpPJIMHATA, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE,
Macca Tena, CUla, UMIYJIbC Tejla, KUHETUYECKas  HAHEprus,
NOTCHIIMAJIbHAST ~ DHEPrHs, MeEXaHW4yeckas paboTra, MexaHWYecKas
MOIIIHOCTh; TPHU OMHCAHUHU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEIUYMH, WX OOO3HAYEHUS W CIWHMIIBI, HAXOJUTh
(dbopMyIIBI, CBS3BIBAIOIINE NaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMU
BEITUYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN W TEIUIOBHIC
SBJICHHSI, HUCIIOJIB3ys  (pu3nWyeckue BEJIMYMHBI:  JIABJICHHE  Tas3a,
TEMIIepaTypa, CPEAHss KNHETHUECKas YHEPTUs XaOTUYECKOrO JBUKECHUS
MOJIEKYJ, CpEIHEKBaJpaTUYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSSI DHEPrus, padoTa raza, Ko3(PQUIMEHT MOJIE3HOTO
JENUCTBUS TETUIOBOTO JIBUTATENS; MPU ONMHUCAHUM MPABWIHHO TPAKTOBAThH
(bu3HYEeCKUil CMBICT HCIONB3YEMBIX BEIMYMH, WX O0OO3HAYCHUS U
CIMHMUIIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIONINE TAHHYIO (PHU3UYIECKYIO
BEJIMYMHY C APYTUMHU BEJIMYUHAM;



ONMUCBHIBATh M3YYEHHBIE DJEKTPUYECKHME CBOMCTBA BEIIECTBA U
3IIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTIONB3YS (PU3NUECKHE BETUUHHBI:
NEKTPUYECKUN 3apsif, JJIEKTPUUYECKOE II0JI€, HAIpPsKEHHOCTH I0JIA,
NOTEHIHAJI, PAa3HOCTb IOTEHIMAJOB;, IIPU ONMCAHWHA NPABUIBHO
TPaKTOBAaTh  (PU3UYECKUI CMBICT  HCIOJNB3YEMbIX  BEJIUYUH, HX
0003HAUYECHUS U €AUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIUYMHY C IPYTUMU BEIUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHUE TMPOLECCHl W SBICHUS, HCIONb3YS
¢dbu3rUecKre 3aKOHBI U MPHUHIIUIBL 3aKOH BCeMHUPHOTO Tsrorenus, I, I u
III 3akoHb!I HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOU DHEPTUHU, 3aKOH
COXpPAHEHUs HMIIyJbCa, MPHUHLMI CYNEPHO3ULUUU CUJI, MPHUHLHII
PAaBHONIPABUS  MHEPLUUAIBHBIX  CHCTEM  OTCUETa,  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHsI BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHEN KHHETUYECKOM DJHEPIUM TEIUIOBOI'O JBHKEHMS MOJIEKYJ C
aOCOJIOTHON TEeMIEepaTypoil, TMEpPBBIH 3aKOH TEPMOJMHAMHKHU, 3aKOH
COXpaHEHMS DJJEKTPUYECKOro 3apsaa, 3akoH Kynona, npu 3>TomM
pa3ianyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYecKoe
BbIpaKEHUE U yCIOBUS (TPaHUIIbI, 00IaCTH) NPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHLMIBI ACHCTBUS MalluH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX 0€30MacHoOro
VCIIOJIb30BaHMs B IOBCEHEBHON KU3HU;

BBIMOJHATh  3KCIEPUMEHTHl IO  HMCCIEAOBAHUIO  (PU3UUECKHUX
SBJICHUA W IIPOLECCOB C MWCHOJIB30BAHMEM IIPSAMBIX M KOCBEHHBIX
U3MEpEeHH, MpU 3TOM (POPMYIUPOBATH MpoOiieMy/3afadyy M TUIOTE3Y
y4eOHOTO JKCIIEpUMEHTa, COOHMpaTh YCTAHOBKY M3 IPEMI0KEHHOIO
000py10BaHusl, MPOBOJIUTH OIBIT U (HOPMYIUPOBATH BHIBObI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbBIE H3MEpPEHUs (PUIUUECKUX
BEJIMYMH, IPH 3TOM BBIOMpPATh ONTUMAJBHBIM CHOCOO H3MEPEHHUS U
VCIIOJIb30BaTh U3BECTHBIE METObI OLIEHKHU ITOIPEIIHOCTEW N3MEPEHN;

UCCIIEJIOBATh 3aBHCUMOCTH MEXAy (PU3MYECKMMH BEIHMUYMHAMHU C
WCIIOIb30BaHUEM IMPSAMBIX HW3MEPEHUM, IIPU ITOM KOHCTPYMPOBATh
YCTaHOBKY, (DPUKCUpPOBATh pE3yJbTaThl IOJYyYEHHOW 3aBUCUMOCTHU
¢u3nyecKuX BETUYMH B BUJE TaONUIl U TpaduKOB, J1€JaTh BBHIBOJBI 11O
pe3yJIbTaTam UCCIEN0BaHNs;

coOmrofaTh TMpaBwia 0€30MacHOro TpyAa TMpH  MPOBEACHUU
UCCJIEIOBAaHU B  paMKax Y4YeOHOro SKCIEpPUMEHTa, ydeOHO-
VCCIIEOBATEIbCKOM M NIPOEKTHOM JEATEIBHOCTH C WCIOJIb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB M 1a00paTOPHOro 000PyA0BaHNS;

pemath pacu€THbIE 3a]a41 C SBHO 3aJJaHHON (PU3MUECKOI MOJEINbIO,
UCTIONBb3ysl (U3NYECKHME 3aKOHBI M MPHUHIMIBI, HAa OCHOBE aHajn3a
YCIIOBUS 33124l BBIOMpPATh (PU3NYECKYIO MOJEIIb, BBIICIATH (QU3HICCKUe
BEJIMYUHBI U (OpPMYJIbI, HEOOXOAUMBbIE ANl €€ pEeIleHUs, MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAIBHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3UUECKOM
BEJINYUHBI;

pemarbs  Ka4eCTBEHHBIC  3a/Jadd:  BBICTPAWBaTb  JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LEMOYKY PACCYKIAECHUU C ONOPOW HAa HU3YyUYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

UCIIOJI30BaTh IPU PELICHHH YYEOHBIX 3aJad COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJOTMU 1 [OUCKA, CTPYKTYPUPOBAHMS,
UHTEPHPETalUd W TMPEACTABICHHUS Y4YE€OHOW M Hay4YHO-IOMYJISIPHOU



uH(pOpMaIKY, MOJIYYEHHOM W3 PA3IMYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMALINIO;

IPUBOJNUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHII;

UCTIOJb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOU
KU3HU U1 o0ecrieueHrs 0e30MacHOCTH MU 00palleHuu ¢ mpubopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, U1 COXPAHEHHS 370POBbs M COOIOICHNUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILEH Cpeae;

paboTath B TIpYyIIE C BBIIOJHEHUEM PA3JIHYHBIX COLMAIBHBIX
poJield, IJIaHUpOBaTh pPabOTy TpPyINIbl, PAaLUOHAIBHO PACIPEIEISTH
003aHHOCTM W  IUIAHUPOBATh JI€ATEIBHOCTH B  HECTAaHAAPTHBIX
CUTyallMsIX, aJEKBATHO OLIEHUBATh BKJIAJ KaXXJOr0 M3 YYAaCTHUKOB
IPYIIIbI B PEIIEHUE pPacCMaTpUBAEMOU MPOOIEMBI.

K koHiy oOyuenuss B 11 Kjacce npeIMETHbIE pe3yJIbTaTbl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpakaTb  C(OPMHpPOBAHHOCTH Y
o0yJaronmxcs: yMEHUM:

JEMOHCTPUpPOBAaTh Ha TMpHUMEpax poidb U MeCTO (U3HKH B
(GbopMUPOBaHUN COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHUH, B IPAKTHYECKOM NEITEIBHOCTH
JOJEH, LIEJIOCTHOCTh M €IMHCTBO (PU3UUECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUILIBI TPUMEHEHUS HM3YYEHHBIX (U3MUECKUX
MOJIEJIEN: TOYEUHBIA DJIEKTPUYECKUU 3apsif, Jyd CBE€Ta, TOYEYHBIN
UCTOYHUK CBETa, AJIepHasi MOJENIb aTOMa, HyKJIIOHHAasi MOJENIb aTOMHOI'O
A7pa MpH pelIeHny (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3MUECKHE SBJICHUS (ITPOIIECCHl) M OOBSICHATH X Ha
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKU:
AIIEKTpUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE JNeNCTBUSA TOKa, B3aUMOJIECTBHE MarHuTOB,
JIIEKTPOMAarHuTHasT HHIYKUOWSA, JE€WCTBHE MArHUTHOIO TOJsS  HA
OPOBOJHUK C TOKOM M JBIKYLIMICS 3apsij, 3JIEKTPOMarHUTHbBIE
KOJ€OaHWsT W BOJHBL, MPSMOJMHENMHOE paclpoCTPAaHEHHUE CBETa,
OTpakeHue, npejaoMieHue, naTepdepeHus, Tudpakus 1 MoIspu3anus
cBeTa, aucrepcus cBera, (poroanextpuueckuir 3¢dext (poroaddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHWE JIMHEMYaTOro CHEKTpa aTroMa
BOJIOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs paJUOaKTUBHOCTb;

ONKCHIBATh HW3YYEHHBIE CBOICTBAa BelIECTBA (DJIEKTPUUYECKHE,
MarHuTHbIE, ONTUYECKHE, SJIEKTPUUYECKYI0 MPOBOAMMOCTD PA3IHYHBIX
cped) M DJIEKTPOMAarHUTHBIE SIBJIEHUA  (IpOLIECChI), HUCMOIB3Ys
¢usznyeckue - BETUYMHBL:  DJIEKTPUYECKU  3apsi, Ccuia  TOKa,
IIEKTPUYECKOE HANPSLKEHHE, IEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTD
NOTEHIIMANOB, JJEKTPOABIDKYIIAs cuia, paboTa TOKa, WHIYKIUSI
MarHuTHOro moJjis, cuina Awmmepa, cuia JlopeHa, WHIYKTHBHOCTb
KAaTyIIK{, 3HEPIrusl 3JEKTPUUYECKOTO0 M MArHUTHOrO IMOJIEH, NEPHOJ H
yacToTa KosieOaHWi B KOJIEOATENbHOM KOHTYpE, 3apsii U CHJa TOKa B
IpOIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHui, (HOKycHOE
pacCTOSIHUE W ONTHYECKas CHUJIa JIMH3bL, NPHU ONHMCAHUM MPABUIIBHO
TPaKTOBAaTh  (PU3UYECKHI  CMBICT  HCIONB3YEMbIX  BEJIWYUH, HX
0003HAUYECHUA U EIMHHIIBI, YKAa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3NYECKyI0 BEIUYMHY C IPYTUMU BEIUYUHAMU;



ONKCHIBATh HM3YyYECHHbIE KBAHTOBBIE SIBJICHHUS M  IPOLECCHI,
UCTIOJB3YS (PU3HUECKHUE BEIMYUHBI: CKOPOCTh IIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrusi M UMIYJIbC (OTOHA, MEPUOJ
HoJIypacnaja, SHEPrus CBSI3U aTOMHBIX sJIE€p, PU ONUCAHUU IPABUIBHO
TPaKTOBAaTh  (PU3UYECKHI  CMBICT  HCIOJB3YEMbIX  BEJIMYUH, HX
0003HAUYECHUA U EIUHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
$u3NYeCKy0 BEIMYUHY C APYTMMU BETUYMHAMU, BBIUMCISATH 3HAUCHUE
(bu3HYeCKO BETNYUHBI,

aHAJIM3UPOBaTh (PU3MUECKHUE TMPOLECCHl W SBICHUS, HCIONb3Ys
¢usznyeckue  3aKOHBl M NOpUHIUNBL  3akoH  Oma,  3aKOHBI
NOCJIEOBATENBHOTO U MAPAJLIETBHOIO COEUHEHUS TPOBOJHUKOB, 3aKOH
JIxoyna—Jlenna, 3aKOH  DJIEKTPOMAarHATHOW  MHAYKLUWH,  3aKOH
IPSIMOJIMHEWHOIO PAcCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEeHUE DifHITeiHa 11 hoTodddekTa,
3aKOH COXpaHEHUs SHEPIruH, 3aKOH COXPAHEHUs HMIIYJbCa, 3aKOH
COXpAHEHUsl JJIEKTPUYECKOro 3apsiia, 3aKOH COXPAHEHUsS MAaCcCOBOIO
4yHucia, Noctynarsl bopa, 3aKOH pagHMOaKTUBHOIO pacnaja, Ipu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYecKOoe
BbIpaKEHUE U yCIOBUS (TPaHUIIbI, 00IaCTH) NPUMEHUMOCTH;

ONpENENATh HANpPAaBJICHWE BEKTOpPAa MHAYKIMH MAarHUTHOTO TOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;

CTPOUTHh M OIHCHIBATh HM300pa)K€HUE, CO3JaBAEMOE IIJIOCKUM
3€pPKAJIOM, TOHKOU JINH30W;

BBIMOJHATh  3KCIEPUMEHTHl IO  HCCIEAOBAHUIO  (PUIUUECKHUX
SBJICHHM M TMPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX
U3MEpEeHHI: MPU 3TOM (POpMYIUpPOBaTH MpoOiieMy/3afadyy W THUIOTE3Y
y4eOHOTO JKCIIEpUMEHTa, COOHMpaTh YCTAHOBKY M3 IPEI0KEHHOIO
000py10BaHusl, MPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE H3MEpPEHUs (PUINUECKUX
BEJIMYMH, IPH 3TOM BBIOMpPATh ONTUMAJBHBIM CHOCOO H3MEPEHHS U
UCII0JIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHHUN;

UCCIIEI0BATh 3aBUCUMOCTH buznyeckux BEJINYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH: NpPH 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCUpPOBATh pE3yJbTAaThl IOJYyYEHHOW 3aBUCUMOCTHU
¢u3nyecKux BETUYMH B BUJE TaONUIl U TpaduKOB, J1€JaTh BBHIBOJBI 11O
pe3yabTaTam UCCIIEIOBaHUS;

coOmofaTh TMpaBwia 0€30MacHOr0 TpyAa TMpH  MPOBEACHUU
UCCJIEIOBAaHU B  paMKax Y4YeOHOro SKCIEpPUMEHTa, ydeOHO-
UCCJIEIOBATEIbCKOM M MPOEKTHOW JEATENBHOCTH C HCIOJIb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB M 1a00PaTOPHOro 000pyA0BaHNS;

peaTth pacuéTHbIE 3aja4t C SBHO 3aJJaHHON (PU3MUECKOI MOJEINbIO,
UCTIONBb3ysl (U3NYECKHME 3aKOHBI M MPHUHIMIBI, HAa OCHOBE aHajn3a
YCIIOBUS 331a4u BBIOUPATh (PU3UUYECKYIO MOJEINb, BBIICIATh (DU3HUECKUE
BEJIMYMHBI U (OpPMYJIbI, HEOOXOAUMBbIE Al €€ pEeIleHUs, MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAIBHOCTH MOJIYYEHHOTO 3HA4YECHHS (PU3UUECKOM
BEJIMYMHBIL

pemiatb ~ KauyeCTBEHHbIE  3aJauyd:  BBICTPAMBATh  JIOTMYECKH
HENPOTUBOPEUYMBYIO LIETIOYKY PACCYKIECHUN C ONOpPOM Ha H3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

UCIIOJI30BaTh IPU PELICHHH YYEOHBIX 3aJad COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJOTMU JJI1 IOUCKA, CTPYKTYPUPOBAHMS,



UHTEpIIPETallud W TPEACTABICHUS Y4YeOHOW M Hay4YHO-TIOMYJISAPHOU
uHbOpMaIUU, TOJYUYEHHOM M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAILINIO;

OOBSCHATH MPUHIIMIIBI JEHCTBUS MalINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, paznuyarh YCJIOBUS HX O€30MacHOr0 HCMIOJIb30BaHUS B
MMOBCETHEBHOM KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCTOJb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3HUKE B MOBCEIHEBHOU
KU3HU U1 o0ecrieueHrs 0e30MacHOCTH MU 00pallleHuu ¢ npubopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, U1 COXPAHEHHS 370POBbs M COOIOICHNUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOLIeH cpeae;

paboTaThb B TpyNIE C BHIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX
poJieli, TIaHUPOBaTh pabOTy TPYIIbl, PAUOHAIBHO PACHpPEENIATh
00s3aHHOCTH ¥  IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJCKBAaTHO OIIEHMBATh BKJAJ KaXJIOT0 W3 YYaCTHUKOB
IpyNIbl B peLICHUE paccMaTpruBaeMoil mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
DJIeKTpPOHHbIe (HH(POBHIe)
N HanmeHnoBanue KosanuyectBo yacos o0pa3oBaTe/ibHbIE PeCypChl
[]
11/_11 Pa3aeaoB U TeM
MPOrpaMMbI KonTpoabubie IIpakTnueckune
Bcero
padoThbI padoThbI
Pasznen 1. PUBUKA U METO/bI HAYYHOI'O IIO3HAHUA
11 ®u3nKa ¥ METOJIBI 5 bubnuoreka [JOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paszpnen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2 Humanka / https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUs B 6 1 1 bubmmorexa LTOK
| P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KUHETUYECKOMN

9

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72




TEOpUu

39 OCHOBBI 10 bubmoreka [JOK
' TEPMOAMHAMHUKH https:/m.edsoo.ru/7f41bf72
ArperartHblie
13 COCTOSIHUSA 5 bubmuotexa [JOK
' BemecTBa. Ma3oBbie https://m.edsoo.ru/7f41bf72
TIePEeXO0/IbI
Hroro no pasaeny 24

Paznea 4. JIEKTPOJANHAMUKA

Bbu6nuoreka [JOK
4.1 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosaHHBIM
49 AIEKTPUUYECKUN TOK. 12 bubnmoreka [JOK
' TokH B pa3auyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




11 KITACC

HaumenoBanue

KoaunuecTBo yacoB

Ne dyekTpoHHbIE (LM pPOBbLIE)
pa3/ie/ioB U TeM KonrpoJibubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMMbl padoThI padoTbI
Pazpnen 1. JIEKTPOAUHAMUKA
M .
L : arHUTHOE T0JIe . 1 . BuGmuotexa LIOK
) JICKTpOMArHUTHAA https://m.edsoo.ru/7f41c97¢c
WHYKIUS
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
M
. €XaHUYECKHUe U , 1 Bubnmorexa [IOK
| HICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢c
KoseOaHus
M
s €XaHUYECKHUe U . 1 Bubnorexa [TOK
: HNICKTPOMATHUTHBIC https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmuoreka [JOK
23 Onrrrxa 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1

OCHOBBI CIIEIHATBHOM
TEOpUHr
OTHOCUTEJIBHOCTHU

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢




Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHThI KBAaHTOBOU 6 bu6mmorexa [IOK
’ ONTHUKH https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3IUNKU

51 DJIEMEHTHI aCTPOHOMUU . i bubnmnoreka [JOK
‘ U acTpoU3UKN https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7

Pa3nesn 6. OBOBIIIAIOIIEE IOBTOPEHHUE

6.1 O6o6maromee 4 i bubnnoreka [IOK
' MMOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Ha3zBanue moayJist
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME




ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne
JJIeKTPOHHbBbIE
Tema ypoka ndpposbIie
n/ yp KoanuecTBO YacoB unpp
oOpa3oBaTe/ibHbIE
n
pecypcbl
IIpakTHUec
KonTpoabhbie P
KHe
Bcero padoThI
padoThI
| ®dusnka — Hayka o npupone. Hayynsie MeTosl 1 bu6nuorexa [IOK
IIO3HAHUA OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOI HAyYHOU KapTUHBLI MUPA, B 1 bu6morexa TIOK
P . y P “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEITEIHbHOCTH JTFOICH
Mexanndueckoe aemxenne. OTHOCUTEILHOCTD
3 MeXaHHMYeCKOoro IBIKeHus. [lepemenieHue 1 bubmorexa OK
A - Lep ’ https:/m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
4 PasHOMEpHOE MPAMOIMHEHHOE IBMKECHIE 1 bubmorexa OK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOINHENHOE NBUKEHUE 1 bu6morexa TIOK
yCKOp p A https://m.edsoo.ru/ff0c372¢
6 CBoOopaHoe mmajienre. Y CKopeHrue CBOOOTHOTO ) bu6mmoreka [JOK
najgeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npmxenue. [[prmxkenue 1 bubnuorexa [JOK




MaTepUaIbHOU TOYKHU 110 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[Ipuniun oTHocUTENnbHOCTH [ anumnes.

W3MCHCHUHN KMHETUYECKOI OHCPIruun

8 Nuepuuanbable cUCcTeMBI oTcueTa. IlepBrIit bubmorexa TIOK
pH - ep https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca tena. Cuna. [IpuHuun cynepno3uuuu
9 cui. Bropoii 3akoH HeloToHA 1711 MaTepuaabHOM bubmorexa TIOK
' p A p https://m.edsoo.ru/ff0c3bed
TOYKH
10 Tpertnii 3akoH Hpr0TOHA 17151 MaTepHATIbHBIX bubnuorexa [JOK
TOYCK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOTO TAToTeHus. CHiia TSYKECTH. bubmmoreka [JOK
[lepBas kocMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cwua yaopyroctu. 3akoH [ 'yka. Bec tena
YHPYT y https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koadduiment tpenusa. Cuna
13 CoIl OTiBHeHI/ISI v ql?ﬂBH)lceHHTlfTena B bubmorexa HOK
p p https://m.edsoo.ru/ff0c3f76
JKHJIKOCTH WJIH T'a3e
[TocTynaTenbHOE U BpanaTesibHOE JBUKEHUE
14 a0COJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBIL. bubmmnoreka [JOK
[Imeqo cumel. ¥YcnoBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MaTepualbHON TOYKHU, CUCTEMBI
15 MaTePHAIIbHBIX TOUeK. VIMITYJIbLC CHIBI. 3aKOH bubmotera [JOK
p ) y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE JIBIIKEHHE
Pa6ota 1 MorHocTh cuiabl. Kunernueckas
" bubmuorexa [JOK
16 SHeprus MaTepuaabHOW TOUkH. Teopema 00

https://m.edsoo.ru/ff0c4502




17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro aeOpMHUPOBAHHOMN NPY>KUHBI.
[ToTenumanpHas Heprus tena BOIU3U
MOBEPXHOCTH 3eMIIH

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

18

IloTennmanbHbIe M HENOTEHIIMAIBHEIE CUIIEIL.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI
TeJ1. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH

bu6moreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopartophas pabota «VccnenoBanue CBsi3u
paboThI CUJIBI C U3BMEHEHHEM MEeXaHHYECKOU
SHEPTUU TeJla Ha PUMeEpE PaCTHKEHHUS
PE3UHOBOTO KIyTa»

20

KOHTpOJ’ILHaﬂ pa60Ta o Teme «KuHemarnka.
I[I/IHE[MI/IKa. 3aKOHEI COXPAHCHUA B MCXAaHHUKC)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHS MOJICKYJISAPHO-

KUHETHYECKOU TCOPHUHU. BpoyHOBCKOG JBHXKXCHUC.

Jicppy3ms

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mojienu CTpOCHUS ra30B, JKUAKOCTEN
Y TBEPJBIX TEI

23

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus

25

Wneanphbiii raz B MKT. OcHOBHOE ypaBHEHUE
MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde




AGcomoTHas TemrepaTypa Kak Mepa cpeiHen

26 KUHETUYECKON SHEPTUH JBMXKEHUS MOJICKYJI buGmotera [IOK
P a N Y- https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Knanelipona
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabota «ccnenoBanue
28 3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
79 N3omnpolieccrl B uaeaaIbHOM raze u ux bu6mmoreka [IOK
rpadguvecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOJUHAMUYECKON
30 CHUCTEMBI B cTI0c00bI €€ n3mMeHeHus. KonmaecTBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs sHEprus https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJICAJIbHOTO Ta3a
31 Bunael Terionepenauu bubmorexa TIOK
A pedl https://m.edsoo.ru/ff0c5¢36
VnenpHasg TeII0EMKOCTE BenjectBa. KonnuecTBo
32 TEIJIOTHI TIPH TeTuIonepeaade. AquadaTHbINA bubmorexa TIOK
P penate. Al https://m.edsoo.ru/ff0c5¢36
poIiece
1 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuorexa LIOK
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ff0c5efc
34 Heob6patumocts niporieccoB B mpupoje. Bropoit bu6mmoreka [JOK
3aKOH TEPMOJAUHAMUKHU https://m.edsoo.ru/ff0c6230
bu6mmoreka [JOK
35 ITpunuun aeicteust 1 KITJ[ TenmoBoi MalinHbl
PUHIHIL A A https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKOJOTHYECKHE MPOOIEMbl TETNIOIHEPTETUKH




O6o0maromuii ypok «MonekyisipHas Qusuka. bubnmoreka [JOK
38
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KontponsHas pabora o teme «MosnekysipHas bubnuorexa LIOK
39
¢usuka. OCHOBBI TEPMOUHAMUIKI https://m.edsoo.ru/ff0c6as50
40 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u bu6nuorexa LIOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
A1 AGCOIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh bubnuotexa [JOK
BO3ayxa. HachllieHHbI map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramiueckue u amopgpHbie
42 Tena. AHU30TPONUS CBOMCTB KPUCTAJJIOB bubmmorexa [TOK
' P P ) https://m.edso0.ru/ff0c65f0
Kunkue kpuctamibl. COBpeMEHHbIE MaTEPUAIBI
43 [1naBnenue u kpucrauMzanus. Y aenbHas bubnuorexa LIOK
TeruioTa miuasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [JOK
44 VYpaBHeHMe TeII0BOro OagaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpuzaus Tei. DIeKTpuueckui 3apsia. Jsa bubnmoreka [JOK
BH/JIA DJIEKTPUYECKUX 3aPs0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKHU, TUINEKTPUKHU U MTOTYIPOBOJIHUKH. bu6muoreka [JOK
3aKOH COXpaHEHMs AIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. bu6mmoreka [IOK
ToueyHbIi dIIEKTPUYECKUAN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [TpuHUMI Cyneprno3uIK 3JEKTPUYECKUX TOJIEH Bubnmorexa [JOK
PHTIII EYTIEPHOSHI P ' https://m edsoo.ru/ff0c6df2
JIunuyn HanpsHKEHHOCTH
49 Pabota cuit aneKkTpocTaTHIecKoro moJis. bubnmoreka [JOK

ITorennuan. Pa3zHOCTE TOTEHIINAIOB

https://m.edsoo.ru/ff0c6100




HpOBOI[HI/IKI/I " IUSJICKTPHUKU B

50 3JIEKTPOCTATHYECKOM MoJe. Jludnekrpuueckas bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
N bubmuoreka [IOK
51 OnexrpoémkocTth. Konaencarop hitps://m.cdsoo.rw/f0CT126
5 DNEeKTPOEMKOCTD IIJIOCKOTO KOHEHCATOpa. bubnmoreka [JOK
DHeprust 3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOMMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE YIEKTPOIpUOOpOB
DIJIEKTPUYECKUH TOK, YCIOBUS €T0
55 cymectBoBanusl. [locTosHHbIi TOK. Cuita ToKa.
Hanpsokenne. Conpotusnenne. 3akoH Oma 1
y4acTKa [enu
[TocnenoBarenbHOE, MapaielbHOE, CMEIIaHHOE
56 coeIlMHEHHEe MPOBOJHUKOB. JlabopaTopHas bubnuorexa [JOK
paborta «/3yueHne cMenaHHOTO COeTMHECHUS https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6nmoreka [JOK
3akoH [[xoyins-Jlenna https://m.edsoo.ru/ff0c7838
58 3akon Oma 1J1s MOJTHOM (3aMKHYTOM ) bubnuorexa [JOK

3eKTpu4ecKoi nenu. Koporkoe 3ambIkaHue.
JlabopaTtopnas pabora «M3mepenne IJ1C

https://m.edsoo.ru/ff0c7ae0




HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUA

DneKTpOHHAs NPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHBIIEHUS

59
METaJVIOB OT TEMIIEPATYPHI.
CBepXITpOBOIUMOCTD
60 DneKTpuyecKkuil Tok B Bakyyme. CBolcTBa
AIEKTPOHHBIX ITyYKOB
[ToynipoBOTHUKH, MX COOCTBEHHAS U
61 IpuMecHas IIPoBoIMMOCTE. CBOMCTBA n bubmorexa LIOK
p p ' p https://m.edsoo.ru/ff0c84ae
nepexoja. [loaynpoBoJHIKOBBIE TPHOOPHI
DIIEKTPUYECKUI TOK B pacTBOpaX U paciuiaBax
62 SIIEKTPOIUTOB. DIEKTPOIUTHIECKAS bubmmorexa TIOK
p ' p https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DJIEKTPOJIN3
63 DNeKTpUYECKuil TOK B razax. CaMoCTOSATEIbHBII bubnmoreka [JOK
Y HECaMOCTOSTENbHBIN pa3psaa. Momuus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpudeckue mprudopsl U YCTPOHCTBA 1 UX
64 IpaKkTH4YecKoe nNpuMeHeHue. IIpaBuiia TEXHUKU bubmorexa [IOK
p p P https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
bu6mmorexa [JOK
65 O060061Ia0UINH YPOK «IIEKTPOJUHAMHUKAY
HIAIOH P poa https://m.edsoo.ru/ff0c88be
KonTponbHas padota no teme
66 «DnexTpocTaTuka. [10CTOAHHLBIN dIEKTPUUECKUI bubmorexa [IOK
p ) p https://m.edsoo.ru/ff0c8a8a
TOK. TOKM B pa3IuYHBIX CPEIax»»
67 PesepBHbiit ypok. KonTponbhas paboTa 1o teme bu6nuorexa LIOK

"OnexTpoauHamuka'

https://m.edsoo.ru/ff0c8c56




68

Pesepublil ypok. O600maronuii ypok mo remam
10 xiacca

bu6moreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KITACC

Ne
DyekTpOoHHBIE U (POBHIE
Tema ypoka P bp
n/ KoaunuecTBo yacos o0pa3oBaTe/bHbIE PeCypChl
n
KontpoJan
P IIpakTnueck
Bcero Hble
ue padoThbl
padoThbI
ITocTossHHBIE MAarHUTHI U UX B3aUMOJIEHCTBHE.
1 MarnutHoe noje. Bektop MarHuTHoOM bubmmorexa IIOK
' p . https://m.edsoo0.ru/ff0c9778
MHAYKUUU. JINHUM MarHUTHON MHIYKIUU
MaruutHoe 1noJjie MpoBOJHUKA C TOKOM. OTbIT
2 Opcrena. BzanMoaelicTBUE IPOBOIHUKOB C bubnmorexa LOK
P ' p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabora «/3yueHne MarHUTHOTO i bubnmoreka [JOK
MOJISA KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C
4 tokoM. Cuna Amrepa. Jlaboparopnas padota | bubnmoreka [JOK
«HccnenoBanue NeUCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA JBHKYLLYIOCS
5 3apsokennyro yactuny. Cumna Jlopenna. Pabora bubmmorexa LIOK
P y Y- P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
6 DnekTpoMarouTHas uHAykuus. [loTok BekTopa




MarHuTHOW uHAYKIuU. DJC uHayKIuu. 3aK0H
3JIEKTPOMAarHUTHOM MHAyKnu Papanest

JlaboparopHas pabora «lccrnenoBanue sBIECHUS

bubmuorexa [JOK

/ 3JIEKTPOMArHUTHON UHIYKIUN https://m.edsoo.ru/ff0cal50
WHOyKTUBHOCTG. SIBI€HHE CAaMOMHAYKIINH.

g OJ1C camouHIyKIIMKU. DHEPTUsi MAarHUTHOTO bu6muoreka [IOK
I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHUUecKkue ycTpoicTBa U UX IPUMEHEHHE:

9 MOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacTHILl, UHAYKLIIMOHHAS I1€Yb

10 O606maromuit ypok « MarautHoe mnosie. bu6mmoreka [{JOK
DJIEKTPOMArHUTHAST MHY KIS https://m.edsoo.ru/ff0cab82

1 Kontponbnas padota nmo teme «Marautaoe bubnmoreka [JOK
noJie. DJIeKTPOMarHuTHasE HHAYKLIHSD) https://m.edsoo.ru/ff0cad58
CB00OO/IHBIE MEXaHUYECKUE KOJIeOaHMs.

12 [Mapmonnueckue konebanus. YpaBHeHUE bubmuoreka [IOK
rapMoHnueckux konebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEPruu
JlaboparopHas pabora «ccnenoBanue

13 | 3aBHCHMOCTH MEpHOa MATBIX KOJICOAHHI Ipy3a
Ha HUTH OT JUIMHBI HUTH U MaccChl Ipy3a»

14 | Konebarenbublii KOHTYp. CBOOOIHbIE bub6muoreka [IOK

3JIEKTPOMArHUTHbBIE KOJeOaHHsI B UACaTbHOM
Kosie0aTeaIbHOM KOHTYpe. AHAJIOTUSI MEKIY

https://m.edsoo.ru/ff0cb820




MCXAaHUYCCKUMHU U SHCKTpOMaFHI/ITHI)IMI/I
KOJIeOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU

bubmuorexa [JOK

15
B HJICAIbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.

16 BriHyX/1eHHbIE MEXaHUYECKHE KOJIeOaHusI. bubnuoreka IIOK
Pe3onanc. BeiHy>KI€HHBIE 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus
[Tepemennsbiii Tok. CHHYCOUATBHBIN

17 IIEPEMEHHBIN TOK. MOITHOCTB ITIEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYECHUE https://m.edsoo.ru/ff0cbd34
CUJIBI TOKA U HaIPSKEHUS

18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebieHne 3IEeKTPUUECKON SHepTUn
Y CTpORCTBO U IPAKTHUECKOE PUMEHEHHE

bubmuorexa [JOK
19 | »nexTpuyecKoro 3BOHKA, FreHepaTopa
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTI0 TOKa, JTMHHUH 3J1eKTponepeaay
DKOJIOTUYECKHE PUCKU TIPU TPOU3BOJICTBE

20 | onexrposnepruu. KynpTypa ucnoiab3oBaHus
3JEKTPO3HEPTHH B MOBCEAHEBHON KU3HU
MexaHuuyeckue BOJIHBI, yCIOBUS

51 | PacTpOCTpaHEHHs. ITepuon. CxopocTtb bubmuoreka [IOK
pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeynbie https://m.edsoo.ru/ff0cca54
Y TIPO/I0JIbHBIE BOJIHBI

” 3Byk. CkopocTh 3ByKa. [ pOMKOCTbH 3BYyKa. bu6muoreka [IOK

Bricora Tona. TemOp 3Byka

https://m.edsoo.ru/ff0cccOc




SHGKTPOMaFHI/ITHI)IG BOJIHBI, UX CBOMCTBA U

bubnunoreka [JOK

23
ckopocTb. [Ikana 3neKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUHKIIBI paIMOCBSA3U U TEJIEBUACHHUS.
PazButue cpencts cBsasu. Pagnonokamus
bubnuoreka [IOK
25 | KonrtponbHas pabota «KonebaHus 1 BOTHBD)
p p https://m.edsoo.ru/ff0cc618
[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA B
26 OJHOPOIHOHU cpeae. ToueyHblii HCTOYHHUK CBETA bubnnorexa LIOK
p pene. ' https://m.edsoo.ru/ff0cd350
JIyd cBera
7 OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnuoreka IIOK
[TocTpoenue n300pa>keHHit B INIOCKOM 3epKasie https://m.edsoo.ru/ff0cd4e0
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbII yroi MOJIHOTO bubmmorexa LIOK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 JlabGopaTtopHas pabota «3mMepeHne mokazaTest bubmmoreka [JOK
NPETOMIIEHUS CTEKIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n300pakeHuit B JTMH3E. bubmuoreka [IOK
30 .
®opmyIia TOHKOM JIMH3BL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabota «lccnenoBanue cBOWCTB
M300paXKEHUH B TMH3AX)
Hucnepcus cBeta. Ci0KHBIN cocTaB 6e10ro
32 | cBera. LlIBet. JlabopaTtopHas pabota
«Habnronenue qucnepcuu cBeTa»
1 Nurtepdepennus creta. udpaxius ceera. bubnuorexa [JOK
Judpakuronnas pemeTka https://m.edsoo.ru/ff0ced22
34 | TlonmepeyHOCTh CBETOBBIX BOJH. [lomspu3zanms bubnuorexa [JOK




CBCTa

https://m.edsoo.ru/ff0cf02e

Onrtuyeckre npuOOPHI U yCTPOUCTBA U YCIOBUS

35
ux 6e30MacHOro MPUMEHEHUS
['paHuIel MPUMEHUMOCTH KJIACCUYECKOM
36 | wmexanuku. [locTynaTel crienuanbHON TEOPUH Bubmmorexa [IOK
' Y " P https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. bubnuotexa [JOK
3aMe/IJIeHre BPEMEHU U COKpAIeHUE JTTUHBI https://m.edsoo.ru/ff0cfa42
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
38 | CBs3b Macchl ¢ SHEPTUEN U UMITYJILCOM bubmorexa [IOK
p Y ' https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
39 KonTponbhas padorta «Ontuka. OCHOBbI bubmuoreka [IOK
CIIELMAJIbHON TEOPUU OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf6£0
40 ®oronsl. opmyina [Inanka. DHeprus u bub6nuoreka [IOK
UMITYIIbC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OtkpsiTHE U HccnenoBanue Gpororddexra. bu6muoreka [IOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHeHHE DUHINITEHHA
42 | nns porodddekra. «kKpacHas rpaHuiay bubmorexa [TOK
- BP P https://m.edsoo.ru/ff0d015¢
dhoTodrddekra
43 Hasnenue ceera. Onpite [1. H. JIeGenena. bubmmoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue ycTpoucTBa U IPAKTUIECKOE
44 | npumeHeHue: (OTOAIEMEHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 | Pemenwue 3a1a4 1o Teme «1€MEHThI KBAHTOBOM bubnmoreka [JOK




OIITUKID)

https://m.edsoo.ru/ff0d0302

Mognens atoma Tomcona. OnbiTsl Pesepdopna

46 | mo paccesHuro o-dactui. IlnaHerapuas MOAEIb bubnnorexa LIOK
p ’ p https://m.edsoo.ru/ff0d091a
aToMa
bubnuoreka [IOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenue GOTOHOB MPU
48 EePEXO0IE aTOMAa C OJHOI'0 YPOBHS DHEPIUU HA bubnnorexa LIOK
P " P P https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpoB
BomaHoBbIe cBOMCTBa yacTull. BojaHEI Ae
49 Bpoiing. KopnyckynsaspHO-BOIHOBOH AyalIu3M bubmmorexa IIOK
p - ROPIYCKyIAp y | https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEeHUE
OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
50 Pezepdopaa o onpeaeneHnio cocraBa bubnmorexa LIOK
pHOP P https://m.edsoo.ru/fR0d0fd2
PaAMOAKTUBHOTO U3ITyYECHHS
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 Brnusinue paqroakTUBHOCTH Ha )KUBbIE
OpTraHU3Mbl
OTkpbiTHE IPOTOHA U HEWTpOHA. M30TOMBI.
52 Anbda-pacniaz. DIEKTPOHHBINA U TO3UTPOHHBIN buGnnorexa LIOK
pactia P P https://m.edsoo.ru/f0d1162
Oeta-pacnan. ['aMma-u3mydeHue
DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie
53 peakiuu. SAnepusiii peakrop. [Ipodiemsr, bubnmoreka [JOK
TIEPCTIEKTUBBI, YKOJIOTUYECKUE ACIIEKTHI https://m.edsoo.ru/ff0d1356
AJIEPHOU DSHEPreTUKU
54 | DnemenrtapHble yacTulibl. OTKpBITHE bubnmoreka [JOK




no3uTpoHa. MeTobl HaOIIOICHUS U
pPErucTpanyy dJeMEHTapHbIX YacTull. Kpyrisiii
cToJ1 «DyHTaMEHTAJIbHBIE B3aUMOICHCTBHS.
EnunctBO duznyueckoil KapTUHBI MUpay

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI,
IIaHEThI, UX BUANMOC ABHUXKCHHUC. COJIHCLIHEUI
cucreMa

56

Comnnaue. CoHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]

57

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM MOCJeI0BaTeIbHOCTH. BHyTpeHHee
ctpoeHue 38&311. COBpEMEHHbIE IPEICTABIICHUS
0 MPOUCXOXKIAEHUU U 3BotoIMU ConHIla U 3BE31

58

Mueunsiii [IyTe — Hama ["anakTuka.
TTonoxenune u nBuxenne ComnHia B ["amakTuke.
TI'amaktrkn. YEpHBIE ABIPHI B SIIpax TalaKTHUK

59

Bcenennas. Pa36eranue ranaktuk. Teopus
bosbiioro B3peiBa. PenMKTOBOE U3TydYEHHE.
MeraranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHT

61

KonrtponbHast pabota «D1eMeHTHI aCTPOHOMHH
1 aCTPOPUUKID

62

Ob6o06maromuit ypok. Pois pusuxu n
aCTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON M S THUECKOU
cdepax AeITeTbHOCTH YeTIOBeKa




63

O6o0matomuii ypok. Ponbs u mecto Gpusuku u
aCTPOHOMHH B COBPEMEHHOM HAay4YHON KapTHUHE
Mupa

64

Ob6o06maromuit ypok. Posib puznueckoii Teopun
B ()OPMUPOBAHUM MIPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecro ¢usudeckoit
KapTHHBI MUpPA B OOIIIEM PSy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX Hpe,[[CTaBHeHPII’I (6]
MPUPOIC

66

PesepBHbIil ypok. MarauTHOE 1oJie.
ONEeKTpOMarHuTHas MHAYKIHS

67

Pe3epBHblii ypok. Ontrka. OCHOBBI
CHEIHabHON TeOpUN OTHOCUTEIHFHOCTU

68

Pesepnsiii ypok. KBantoBas guznka. IneMeHTHI
aCTPOHOMHUU U acTPOPHU3UKU

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
» Guzuka, 10 kinace/ Msikumies I'.51., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «31aTenbCTBO

«IIpocBeienue»

METOANUYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
bubmunorexa [{OK https://m.edsoo.ru/7f41bf72
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