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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke ©0a30BOr0 YpOBHS Ha YpOBHE CpeAHEro oOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHMM K pe3ysbTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Ttakxke c yd€roM (enepanbHONM pabouell mporpamMmbl BOCHMTAHUSA U
KOHIIENIIMK TpenoAaBaHus ydueOHoro npeamera «®dusuka» B o0pa3oBaTeNlbHBIX
opraHu3anusix Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpaMmbl MO  (U3MKE HampaBlIeHO Ha  (OPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa oOyuaromuxcss 10-11 kiaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO
noaxonaa. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpPEAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TAaKXKE YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMM mpeaMeTramu. B Hel
OTPEEINSIIOTCS OCHOBHBIEC L€ U3y4YeHUs (U3UKKM HA YPOBHE CPEAHEro OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[Tporpamma no ¢pu3muke BKIIOYAET:

. IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3MKK HAa 0a30BOM YPOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI TI0 TOJIaM 00YUYEHUS;
. cozepxkanue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

®du3rka Kak Hayka o HauOosee oOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaAHUI 00
okpyxatomeM wmupe. llIkonbHbI Kypc (QHU3MKHM — CHCTEMOOOPA3yIOMIMM s
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB, IMOCKOIbKY (U3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XHMHEH, OUOJIOTHUEH,
¢busnyeckoit reorpadueir u actpoHomued. Hcmonb3oBaHME UMW AKTUBHOE
OpUMEHEHUEe (U3NYECKUX 3HAHMW  ONpeneNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe DSHEpPreTukd, TPAHCIOpPTa, OCBOEHUS
KOCMOCa, IIOJIy4EHHUs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3yuyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa oOydarouuxcs, B (GOPMUPOBAHHE YMEHUN NPUMEHSTH
HAYYHBI METOJI TO3HAHUS MPHU BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy Kypca ¢u3MKU A7 YPOBHS CPEIHEro OOIIero oOpa30BaHUS IOJIOKEH
PO e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypcC SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3HKU 00beAUHEH
BOKpYI (usmueckux Teopuil. BenymuMm B Kypce sBiseTcss (popmMHpoBaHHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzauus npeanojaraeT HCIOJIb30BaHHUE
TYMaHUTapHOTO MOTEHIMala (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHEM OOIIeECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce (usuku npeanonaraer 3HakKOMCTBO C
[IMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN H3yUdEeHHBIX
TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peanusyercs nocpeiCTBOM BBEICHUS FIEMEHTOB COJIEPIKAHMS,
MNOCBSIIIEHHBIX YKOJIOTMYECKUM IMPOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke OOCyXJeHus mpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON OE€30MaCHOCTH.
CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpEAHEro OOLIero
oOpa3oBaHus SBISAIOTCS (husmdeckue Teopuu (hopMHpOBaHUE TPEICTABICHUN O
CTPYKTYype MOCTpOeHUs: GU3NYECKON Teopuu, posid (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIAIIOB B  COBPEMEHHBIX TNPEACTABICHUAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpUW, /I ONHCAHUSA EeCTECTBEHHO-HAYYHBIX SBJICHHHA U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peanu3yeTrcs Mpexkae BCEro
3a CuéT OpraHM3allud SKCIEPUMEHTAILHOW JEATEeNbHOCTU oOyuarommxcs. Jlis
0a30BOro ypoBHsI Kypca (U3HKH — 3TO HCIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaDOpaTOpHBIX padoT, KOTOphIE B
nporpamme 1o ¢uznke OObEAUHEHbI B OOMMH CHUCOK YYEHUYECKUX
NpaKTUYECKUX paboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOAMMBIX /I KOHTPOJSL M  OLEHKH, OCYIIECTBISETCS y4aCTHUKaMU
o0pa3oBaTeNpHOrO Ipolecca HUCXOAs U3 OCOOEHHOCTEW IUIAHWPOBAHUA U
ocHamieHuss kabwHera Qusuku. Ilpm 3TOM obOecmeunBaeTCsi  OBIAJCHUE
OOyYaloOIMMHUCST YMEHHUSMU TPOBOAUTH KOCBEHHBIC H3MEPEHHs, HCCIECIOBAHUS
3aBHCHUMOCTEH (U3NYECKUX BEJIWYHMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bosbiioe BHUMaHNUE yAEIA€TCs PELICHUIO pACYETHBIX M KaYeCTBEHHBIX 3a1ay. [1pu
ATOM JUIsl PacyE€THBIX 3aJad MPUOPUTETOM SIBISIOTCA 3a/layd C SIBHO 3a/JaHHOMU
bu3MYECKON MOJENbl0, TMO3BOJISIONINEG MPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, Tak M HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs HA
OOBsICHEHHE NpPOTEKaHUsl (U3NYECKUX SIBJICHUH M MPOIIECCOB B OKpY’Karolen
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOAENU JIA CUTYalMH MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO x maTepuasbHO-TEXHUYECKOMY
o0ecrniedyeHnto y4eOHOro mporecca 0a30BbIi YpOBeHb Kypca (DU3HKU HA YpOBHE
cpeaHero oOiiero oO0pa3oBaHUsSl JOMKEH HM3y4aThbCs B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETAa MPEIMETOB
€CTEeCTBEHHO-HAYYHOI0 IUkiIa. B kabuHeTe Qu3uKu JOKHO OBITH HEOOXOIUMOE



nabopaTopHoe 00OpyJIOBaHWE JUISl BBIMIOJHEHHUS YKa3aHHBIX B MPOrpaMMe IO
(bU3MKe YICHUYECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000PYI0BaHHUE.
JlemoHCcTpanmonHoe obopyaoBanue (GopMUpyeTcs B COOTBETCTBUHU C MPUHITUIIOM
MUHUMAJILHON JOCTaTOYHOCTH W OO0ECTeUMBACT TOCTAHOBKY IEPEUYNCICHHBIX B
nmporpamMme 1o (U3MKe KITIOUYEBBIX JIEMOHCTPAIUI I UCCIEAOBAHUS U3Y4aeMbIX
SBIICHUA W TIPOIIECCOB, SMIHUPHUYECKUX H (YyHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe o00OOpymOBaHHWE I YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcss B BHJIE TEMaTHYECKHMX KOMILJICKTOB M OOecredynBacTcs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJammuxcs. TemMaTHuecKne KOMIUICKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAO0OPATOPHUIA.

OCHOBHBIMHU TICJIIMH H3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUN SIBJISTFOTCS:

. dbopMupoBaHWE WHTEpPECa W CTPEMJICHHS OOydYarommuxcsi K HAyYHOMY
W3YYCHUIO TPHUPOMABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTE;

. pa3BUTHE MPEICTABICHUN O HayYHOM METOJE MO3HaHUS M (POPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

. dbopMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHUS KAaK pe3yJibTaTa U3y4eHUs] OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

. dbopMupoBaHWEe YMEHHMH OOBSACHATH SIBIIGHHUA C  HCIIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUHN U HAYYHBIX JIOKA3aTeNbCTB;

. dbopmupoBaHre TpPEACTaBICHUN O poiu (U3UKUA IS Pa3BUTHS APYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOIOTH.

JlocTiokeHre STUX Ielield O00ECIeUMBACTCSl pEIICHUEM CIEAYINMX 3a7ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha YPOBHE CPETHETO O0IIeTo 00pa30BaHuUS:

. NpUOOPETEHNE CUCTEMbI 3HaHUI 00 OOIIMX (PU3MUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOpUsIX, BKJIFOYAs MEXAHUKY, MOJIEKYJISIPHY IO ¢busuKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

. dbopMupoBaHUe yMEHUM TMPUMEHATH TEOPETUYECKUE 3HAHUA IS
00OBbsSICHEHUS (PUBMYECKUX SIBJICHUN B MPUPOJAEC W JJIA MPUHITHUS MPAKTUYECKHUX
PEILIEHUN B IOBCEAHEBHOW KU3HU;

. OCBOEHHE CIOCOOOB PEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJlaHHOU
(bu3MYecKO MOJIEIbI0, 3a]a4, IMOAPAa3yMEBAIOIINX CaMOCTOSITEILHOE CO3JaHUe
(bU3UYECKON MOJIeTTH, aJleKBaTHON YCIIOBHUSM 3aa4H;

. NoHUMaHuEe (U3UYECKUX OCHOB M TIPUHIIMIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX MTPOLECCOB, UX BIIUSIHUA HA OKPYKAIOLIYIO CPENY;
. OBJIAJICHUE METOJaMH CaMOCTOATEIBHOIO IUIAHUPOBAHUS W MPOBEICHUS

(U3MYECKUX OSKCIEPUMEHTOB, aHalIW3a W HMHTEpHpeTauuud UH(opManuw,
OIpEeENIEHHs JOCTOBEPHOCTH IIOJIYYEHHOI'O PE3YIbTATa;

. CO3JJaHUE YCIOBUU [ Pa3BUTUSA YMEHHUHM MPOEKTHO-UCCIIEN0BATEIbCKOU,
TBOPUYECKOU JIESITEIBHOCTH.



Ha wusydenne ¢Qusuku (0a30BbIii ypOBeHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 4aca B HEZeN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemeiii B mporpamMme 1o (Qu3MKe TIEpedeHb JIAOOPATOPHBIX U
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MPOBEACHMUS JTa0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUAYaTbHBIX
0COOCHHOCTEM 00yJaromuXCs.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o npupoje. HayuHble METOAbI MO3HAHUS OKPYIKAIOIIETO0 MHpA.
Ponp skcriepumeHTa M TEOpUM B MPOLECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MopenupoBanue (QGU3MYECKUX SBICHUM U MpoleccoB. HaydHble THUIIOTE3HI.
dusznvecKkue 3aKOHbI M TEOPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHIIKMIT COOTBETCTBUA.

Ponb u Mmecto Gusuku B GOpMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B
MPAKTUYECKOM JICATECIIBHOCTH JTIOJICH.

Jlemoncmpayuu

AHaIoroBbIe ¥ U(POBHIC U3MEPUTEILHBIC TTPUOOPHI, KOMITBIOTCPHBIE JaTIUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. (OTHOCHUTEIBHOCTh MEXAaHUYECKOTO  JIBH)KEHUSI.
Cucrema orcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpeHsS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHE
MaTEpPUAIIBHOM TOYKH, MX NPOEKIHMH HAa OCHU CHUCTEMBI KoopauHaT. ClioxeHue
[IEPEMELICHHUI U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOpPEHHOE TpsIMOJIMHEWHOEe nBikeHue. [ 'paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, IIyTH M [EepeMEeIIEHUs
MaTepUaJIbHOW TOYKH OT BPEMEHHU.

CBoOoHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaeHUs.

KpuBonmHenHoe nBuxkeHne. [[BHkeHHE MaTEpUaIbHOM TOUKM IO OKPY’KHOCTH C
IIOCTOSAHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTH, JIMHENHAsl CKOPOCTh.
Ilepuon u yactora obparmieHus. LleHTpocTpeMUTebHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHUE: CIUJIOMETP, ABUKEHUE
CHaps0B, LICTIHbIC U PEMEHHBIE NEPEIAYN.

Jlemoncmpayuu

Mopgenb cucTeMbl OTCUETA, WIUIIOCTPALMS KUHEMATUYECKUX XapaKTePHUCTHK
JBUKECHMUSL.

[IpeoOpa3zoBaHne ABMKEHUMN C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenue fABMKEHUS Tena, OpPOIIEHHOTO TOJ YIiOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUHN 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydyeHne HEPABHOMEPHOTO JBWKEHHMS C LEJNbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.



HUccnenoBaHue COOTHOLICHUS MEXJIy MOYTSIMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PABHBIE NPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenne nBUKEHUs MIapyKa B BI3KOU KUIKOCTH.

N3yuenue nBuxkeHus Teiia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutensHOCTH ['anuies. Ilepsoeiii 3akoH HbroTroHa. MHEepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa miis
MaTepuagbHOM TOUKU. TpeTuil 3akoH HproTOHA [U1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl TpeHus (mokos, CkoibxeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs: CKOJIBKEHUS U cuia TpeHus mokos. KoaddumumenT tpenus.
Cuiia conpoTUBIICHUS IPU IBUKEHUU TEJa B )KUJKOCTH WIIH Tase.
[locTynarenpHOE M BpalllaTEIbHOE IBH)KEHHE a0COIIOTHO TBEPAOrO Tela.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [1neuo cumbl. Y CciaoBUs paBHOBECHUS
TBEPAOTO TEA.

TexHuueckne yCTponCcTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOIINITHUKY, JTBUKEHNE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHUE MacC B3aUMOAECHCTBYIOIINX TEIL.

Bropoii 3axkoH Herotona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbXKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

Nzyuenne nBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHWJI  YIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUSI.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMnynbc MaTepraibHOM TOUYKH (T€Jia), CUCTEMbl MaTEpUATIbHBIX TOUEK. MMITysbe
CWJIbl U U3MEHEHHUE UMITyJIbCa TeNla. 3aKOH COXpaHEHHUsI uMIlyjbca. PeakTnBHOE
JBH)KEHUE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.



[TorenmmanbHas sHeprus. [loTeHnManbHas SHEpPrus ymnpyro aedhopMHUPOBAHHON
npy>kuHbl. [loTeHnansHas SHepTus Teia BOJIM3U TOBEPXHOCTH 3EMIIH.
[loTeHManbHble W HENOTEHUHMAIbHbIE CHIbl. CBs3b paOOThl HEMOTEHUMATbHBIX
CHUJI C W3MEHEHHUEM MEXAHWYECKOW JHEPrHHM CUCTEMBI TENl. 3aKOH COXPAaHECHMS
MEXaHHYECKON YHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuuecknue yYCTpPOWCTBA M IMPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBMKEHHUE.

[lepexoa MOTEHIMATEHOM YHEPTUU B KHHETUUECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ OMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsI3U pabOThI CHIIbI C U3MEHEHUEM MEXAHUYECKOW AHEpruu Tesna
Ha [PUMEPE PACTIKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nKa 1 TEePMOJAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJCHCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XKHUJIKOCTEU H
TBEPABIX TEI U 00BICHEHHUE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Mosekyi. KomnuectBo Benjectsa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkama Ttemmepatyp
Llenbcus.

Mogene uaeanpbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KMHETHYECKOU
TEOpUM HJEATBbHOTO Tra3za. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW PHEPIUU TEIUIOBOTO JBMXEHMS yacTull rasza. Illkama temmneparyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. 3akoH
HNanbToHa. M3ompoueccsl B HACATbHOM Ta3e C IOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, bapoMeTp.
Jlemoncmpayuu

OnwITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BeIIecTBa, GoTtorpaduu MoJEKys
OPraHUYECKUX COEIUHECHUMU.

OnbiThl 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llITepha.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3aUMOIC€HCTBUSI.
Mogens, HILTIOCTPUPYIOIIas MPUPOLY AABIEHHUS ra3a Ha CTEHKH COCY/Ia.



OneITel, WUIIOCTPUPYIOIIME  ypaBHEHUE  COCTOSIHUS ~ WACAIBHOIO  Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchl BO3/lyXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUSL pa3peKeHHOro rasa.
Tema 2. Ocnosvl mepmoouHamuxu

Tepmoaunamuyeckass cucreMa. BHyTpeHHssi 5JHEprusi TepMOJUHAMUYECKON
CUCTEMBI U c1ocoObl e€ n3meHeHusi. KonnuecTBo Temnorsl U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJealbHOrOo  Ta3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIy4eHHE. Y AeNIbHAs TEIUIOEMKOCTh BEIECTBA.
KonndecTBO TEMIOTH IPU TEILIONEPEIaye.

[Tonsitue 006 amamabatHoM mpormecce. llepBwlii  3aKOH  TEPMOJAMHAMUKHU.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.
TeruioBble MamuHbl. [TpuHIMIBL AeicTBUS TerioBbIX MamuH. [IpeoOpazoBanus
SHEPruy B TEIUIOBBIX MamuHax. KoapuuueHT mosie3HOro AEHCTBUS TEIUIOBOM
MamuHbl. [ykia KapHo u ero ko3 uiuueHT none3Horo JeHcTBUA. DKOJIOTHYeCKUe
po0JIEMbI TEIJI0IHEPTETUKHU.

TexHu4yeckne yCcTpoiCTBAa U MPAKTUYECKOE NMPUMEHEHUE: JBUTaTENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEH HEpruM Tejla IPU COBEPILIEHUU paOOThI: BBUIET MPOOKU
u3 OyTBUIKM TOJ ACMCTBHEM CXKaTOro BO3/yXa, HarpeBaHue »¢upa B JIATYHHOH
TpyOKe myTéM TpeHUs (BUIACOIEMOHCTPAIIHS).

N3meHeHne BHYTPEHHEW 3HEPTUH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OneIT 0 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHHUBOM).
Mopenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3mepenue yaenpHON TENII0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvt
[TapooOpazoBanue u KoHjeHcauusa. VMcmapeHnue u kumneHue. AOCONIOTHas U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Jyxa. HacelleHHbIM mnap. YaenbHas TemnioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT J1aBJICHUSI.

Tépmnoe Teno. Kpucramnmueckue u amopdHble Tena. AHH3OTPOIHUS CBOWCTB
kpucramioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBinenue u
KpUcTayuM3anus. ¥ AelibHas TerioTa miasiaenus. Cyonumanus.

VYpaBHeHuE TEIIOBOTO OanaHca.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOTYUYEHUSI COBPEMEHHBIX MaTepHUaiOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TIAPOB.

Kunenue npy moHMKEHHOM JIaBJICHUH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILTIMYECKOTO BEILIECTRA.
JleMoHCTpanus KpUCTAIUIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIaXKHOCTH BO3yXa.

Pa3znen 4. DinekrpoauHaMuKa

Tema 1. Inekmpocmamuka

Onextpuzaums Tena. DJIEKTpUYECKHil 3apsia. J(Ba BUAA 3NEKTPUYECKUX 3apsIOB.
[IpoBOIHUKHM,  AMDJIEKTPUKHM W MOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3axkoH Kynona. ToudeuHbI SI€KTpUYECKHNA 3aps.
Onektpuueckoe mnojne. Hanpspk€HHOCTh  dnekTpuueckoro moiid.  [IpuHnun
CYIIEPIO3ULIAMN JJIEKTPUUYECKUX MOJIEH. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOTO
HOJIAL.

PabGota cun snekrpoctatudeckoro mnojs. Ilorenmnuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHUKN W [OHUBJIEKTPUKUA B DBJIEKTPOCTATHUECKOM Tone. [ludnexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. ONEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE:  IJIEKTPOCKOIL,
ANEKTPOMETP, DSJIEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOpP, KOMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUSA IJIEKTPOMETPA.

BzaumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCcTaTUYECKas 3alIuTa.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAW ILIACTHH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUYECKOU POHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwtii 31ekmpuueckuii mok. Toku é paznuunplx cpeoax
DJIEKTPUYECKAN TOK. Y CIIOBHSI CYLIECTBOBAHUS JIEKTPUUECKOIO TOKa. MIcTOUHNKN
Toka. Cuna Toka. [I0cTOsSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka Lenu.

DIEKTPUYECKOE  COMPOTUBIICHHE.  YIIEIbHOE  CONPOTUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, TapalieIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.



PaGora  amexktpuueckoro  Toka. 3akoH  JDxoymsa—Jlenna.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAsl CHJIa U BHYTPEHHEE CONPOTHBIICHHE WCTOYHHMKA TOKA. 3aKOH
OmMa fi71s1 ToJTHOM (3aMKHYTOM ) 3ieKkTpuueckoil rienu. KopoTkoe 3ambikaHue.
DJIEKTPOHHAS MPOBOAMMOCTD TBEPIBIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKNN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOCTBEHHAs M MIPUMECHAsI MPOBOAMMOCTD MOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONeKTpuYecKnid  TOK B pacTBopax M paciylaBaX  3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAs JUCCOLUALINS. DIEKTPOIU3.

DNEeKTpUYEeCKUd TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTENbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHuuyeckne ycTporucTBa U MPAKTUUECKOE TPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peocrar, HMCTOYHUKHU TOKa, AIIEKTPOHArpeBaTEIbHbIE puOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN AHO/I, FaJbBAHUKA.
Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh  COMPOTHUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JIMHBI,
IJIOILA TN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

IIpsmoe  u3MepeHue  DIEeKTPOABWKYILIEW  cuibl.  KopoTkoe — 3aMbIKaHUE
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, n1abopamopnsle padbonul

N3ydenne cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne SAEKTpOABMKYLIEH CHJIbI HMCTOYHHKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6mronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kjacce ocymiecTBiIsieTcs: ¢ y4€ToM
COJIepP KAaTENIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHK{, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SBJICHHE, HAy4YHbIH (hakT, rumoresa, (Qu3mueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MOJEIIb, U3MEPEHHE.
Mamemamuka: pellleHHE CHUCTEMbl ypaBHEHWH, JIMHEWHas (QyHKUuWs, napado:na,
runepOosia, uX Trpa@uKd U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIUMU: CHHYC,



KOCUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXJIECTBO,
BEKTOPBI U X MPOCKIIMUA HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanmveckoe NBIKCHHE B JKHBOW mpupone, auddysus, ocMmoc,
TEIJI00OMEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEPEIaun, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B )KUBOU MTPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAS MAaccCa, TEIUIOBBIE CBOWMCTBA TBEPIABIX TEJ, KUIAKOCTEU H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJMTHYECKAs IUCCOLMALIMSA,
rajJibBaHuKa.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUEe JIBMXKECHUN C HCIIOJB30BAHUEM MEXAHU3MOB, yUYET
TPEHUS B TEXHUKE, MOALIUITHUKN, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TEXHHKE (paKeTa, BOJOMET U JIpyTrue), IBUTraTeIb BHYTPEHHETO CrOpaHus, mapoBas
TypOvHA, OBITOBOW XOJOJWIHHUK, KOHIWUIIMOHEP, TEXHOJIOTUU TOTYyYCHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3allUTA, 3a3€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIN
MIPUHTEP, DJIEKTPOHATrpeBaTEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJjbBaHHUKA.

11 KITACC

Paznen 4. DjekTpoauHAMMKA

Tema 3. Macnummnoe none. I1eKmMpOMACHUMHAA UHOYKWUS

IToctostHHble MarHuThl. B3anmoaeiCcTBHME NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nosne. Bektop maruutHOM nHAYKIMU. [[pyHIKN Cyneprio3suliny MarHUTHBIX MOJIEH.
Jluanyn MarHuTHOM WHAYKUWW. KapThHa JIWMHWMKA MarHUTHOM WHIAYKIWAHA TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarauTtHoe nosie MpoBOJAHUKA C TOKOM. KapThHa JIMHUNA MHIYKUWA MAarHUTHOTO
MOJIsL JUIMHHOTO MNPSIMOTO MPOBOJAHWKA M 3aMKHYTOrO KOJBIIEBOIO MPOBOJHUKA,
KaTyWKHU ¢ TOKoM. OnbIT Dpcerena. BzanmonecTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Monyibp U HampaBlieHUE. [[BUKEHHE 3apsHKEHHOW 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM nosie. Pabota cuiibl JlopeHiia.

SIBneHne 3JIE€KTPOMArHUTHOW MHAYKUWUU. [[OTOK BEKTOpa MarHUTHOM WHIYKLIHH.
ONEKTPOJABMXKYILAsA CHJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM HMHAYKUIUU
®dapanes.

BuxpeBoe nsnexkTpuueckoe Tmoze. OIJEKTPOABWKYIAS CHJIA MWHIAYKIUH B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM IOJIE.
ITpaBuno Jlenua.

NupykTtuBHOCTB.  SIBIIEHME  CaMOMHAYKLIHH. DNEeKTpOJBIKYIAsS  CcuJja
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.



TexHMYEeCKHe yCTPOMCTBA U MPAKTUYECKOE MPUMEHECHHUE: MOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJBUIaTElb, YCKOPUTEIM SJIEMEHTAPHBIX YaCTHII,
VHIYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIMHUM MHYKIIMA MAarHATHOTO TTOJIS.

B3aumopeiicTBrUe 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUATA.

SIBneHne 3IEKTPOMATHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBMXKYIIEH CHJIBI HMHAYKIMH OT CKOPOCTH HW3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBieHrEe CAaMOMHTYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

UccnenoBanue AeiCcTBUA NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBI€HUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Paszgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KOJ1€0AHUA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKHE KojieOaHus. ['apMoHnIecKre
koneOanus. Ilepmon, uactora, ammuintyna u Qaza konebanuil. [IpyXuUHHBIN
MasATHUK. MaTeMaTH4ecKuid MasiTHUK. YPAaBHEHUE TapMOHHYECKHX KOJICOaHUU.
[IpeBpailieHre 3HEPTrUU NMPYU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. (CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaqTbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHWYEeCKUMU W
ANEKTPOMArHUTHBIMU KoJsiebaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM K0JIeOaTEIbHOM KOHTYPE.

[IpeacraBnenre o 3aryxaromMx KojeOaHUsX. BbIHyXIeHHbIE MEXaHUYECKUE
kosnebanus. PezoHanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMS.
ITepemennsiii Tok. CHHYCOUAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKECHHUS.
Tpancdopmarop. IlpousBoacTBo, mepemada W MOTpeOIECHUE DIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3ANEKTpodHepruu. KynbTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHu4yeckne ycTporucTBa U NPAKTHYECKOE TPUMEHEHHE: DIEKTPUYECKUN 3BOHOK,
reHepPaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJjie0aTeTbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTUYECKUM MasiTHUK).

Habmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.



Habmronerune pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa W HAMpPSKEHUSI OT BPEMEHM) ISt
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmnpu  mocneqoBaTEbHOM — COCIMHEHUM  PE3UCTOpa,  KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb IMHUYU AJIEKTPOIEpeauH.

Yyenuueckuii sxcnepumenm, n1abopamopnvie padbonvl

HccnenoBanue 3aBUCUMOCTH MEPUOIA MAJIBIX KOJIEOAHUM Ipy3a HA HUTH OT JTUHBI
HUTHU U MACCBI Ipy3a.

HccnenoBanre NmepeMEHHOr0 TOKAa B LEMH M3 TOCIEIOBATEIIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE GOTIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocThb
pacripocTpaHeHuss MW JjiuHA BoJiHBL [lomepeuHble W TPOJIOIBHBIE BOJHBI.
WNuTtepdepeHius u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
ONEeKTPOMArHUTHBIC BOJHBI. YCJIOBUSI M3JIYyUYECHHS DJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHoi BoiHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIeHUe, Toysipu3anus, audpaxius,
unTepepenirs. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana >JE€KTPOMArHUTHBIX BOJH. [IpUMEHEHHWE »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI pagnuOCBsI3U U TeNeBUACHUS. Paqnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeIbl.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MPOIOTBHBIX BOJIH.
Koneb6mtomeecst €10 Kak HCTOYHUK 3BYKa.

Habmronenue orpakeHus U IPEJIOMIICHHUS] MEXaHWUYECKUX BOJIH.

Ha6mronenue nnrepdepennnu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

HabGmronenue cBs3M rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U 4acCTOTOMN
KOJIeOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEIIOMIICHHE,
noJisipu3anys, nudpaxius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. [IpsmonnHENHOE  pacnpoCTpaHEHHME CBETa B
oaHopoiHOM cpeae. JIyu cBera. ToueuHbIld HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHBl OTpakeHHsl cBeTa. [locTpoeHune wu300pakeHHl B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIN TOKAa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrosl MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. LBer.

Cobuparomyie U paccerBarolye JuH3bl. ToHKas JinH3a. POKYCHOE PacCTOSIHUE U
onTHYecKas cuia TOHKOW yuH3bL. IlocTpoeHne n300pa)keHUi B COOMpAIOUX U
paccenBaromMX JiMH3ax. DopMylia TOHKOM JMH3blL. YBEIHWYEHUE, IaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. UnHtepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIIOICHUS] MAaKCUMYMOB M MHUHMMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT
JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpaknrionnas pemérka. YcinoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB TIpH TQJICHHH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO
PELIETKY.

[Tonspuzanus ceera.

TexHudyeckne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJSIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE  PaclIpOCTPAHEHUE, OTPAXKEHHE U  MPEJIOMIICHUE  CBETA.
OnTuyeckue mpuoopBHI.

[TostHOE BHYTpEHHEE OTpakeHrue. Moenb CBETOBOA.

HccnenoBanne CBOMCTB N300paKeHU B TUH3AX.

Moenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHIIny CBETA.

Hab6mronenune nudpaxiuu crera.

HaGnronenue nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tonyyenue cekTpa ¢ MOMONIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipusaivu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnvie padbonvl

N3mepeHne nokazaresns npeaoMIeHUs CTEKIa.

WccnenoBanue CBOMCTB N300paKeHU B TMH3AX.

Hab6mronenue nucnepcuu cBera.

Pa3zgesa 6. OcHOBBI cielIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

I'paEuiel IPUMEHMMOCTH KJIacCHYECKOM MexaHumku. [locTynaTel cnennanbHOU
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETA B BAaKyyME,
MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHM M COKpalICHUE
JUTVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.



CBsi3b Maccbl C 3HEPrued U HUMITYJbCOM PEISTUBUCTCKOW YacCTULBI. DHEpPrus
MTOKOSI.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBsi3u >HEpruu POTOHA C €ro YacTOTOH. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTie U uccienoanue ¢orodrpdexra. Onbitel A. . CroneroBa. 3aKoHbBI
dotorpdexra. YpaBuenue OviHmTerHa i hotodddexra. «KpacHas rpanuiia»
dhoroaddexra.

JlaBnenue cBeta. OnbiTel I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoHCTBA H MPaKTUYECKOEe MpPHUMEHEHHE: (HOTOIIEMEHT,
(doToaTUMK, COJIHEYHAsl OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETro (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -YaCTHIL.
Ilmanerapnas mogmens aroma. lloctynater bopa. W3nydyenue u mnoriomnieHue
(OTOHOB TpU TEpPexo/ie aToMa C OJHOTO YPOBHS SHEPrHHM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBbie cBoiicTBa uwactul. Bomubel ge bpoisg. KopryckynsipHO-BOJIHOBOM
Iy AJTA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN aHAIU3
(cexTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6mronenue nuHeHyaThIX CIIEKTPOB U3ITYyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HabGnronenune nmuHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIME  CJIOKHOCTh CTpPOe€HMs sxapa. OTkpbiTHe
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, TramMMma-U3Iy4YEHUS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeuTpoHa. Hykmonnas wMopens sjapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.



Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DOHeprus CBSA3M HYKJIOHOB B siape. SAnepubie cuibl. JledekT macchl siapa.

Snepneie peakunu. /lenenue u cuHTE3 AIEP.

Anepubiii peakrop. TepMmosinepusiii cuntes. [IpoOiaemMbl M NEPCHEKTUBBI S1EPHOM
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHKH.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTobl HAaOIIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHble B3auMOoJeicTBUs. EQMHCTBO (hpr3nuecKkoil KapTUHBI MHpa.
TexHHueckre yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Buinbcona, siaepHblii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOUIUX YACTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

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

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Ortanbl pa3BUTUS acTpoHOMUHU. [IpUKIagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3Bé3nnoro neba. Co3Bes3ausi, sspkue 3BE€3/bl, IUTAHETHI, UX BUIAUMOE JBUKEHUE.
ConneuHas cucrtema.

Connne. ConHeuyHas akTUBHOCTh. IcTounuk sHeprun CostHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. JlnarpaMma «CIEKTPAJIbHBIM KJIAaCC — CBETUMOCTBY.
3BE3/1bI TTIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY st
3BE3]1 INIABHOM MOCIe0BaTENbHOCTH. BHyTpeHHee cTpoenue 3B€311. COBpeMEHHbIE
IIPEACTABIICHNS O NMPOUCXO0XKAECHUU U dBoMonMM CoJIHIA M 3BE3M. DTallbl KU3HU
3BE3.

Mneunsiii Ilyte — nama [anaktuka. I[lomoxenne w nBuxenne ConHoa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmmpenne Bcenennoi. 3akon Xa006ia. Pasz0Oeranuwe rajgakTHK.
Teopus bonbiioro B3peiBa. PeMkTOBOE M3IIydeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmronenust HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHMEM KOMITBIOTEPHBIX
NPUJIOKEHUHN JJIsl OTpeesieHUs] TOJ0KEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOrO MOJyIIapys U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Miueunoro Ilyrtu.

O0o0maromiee NOBTOPEHUE

Ponb ¢usuku u acTpoOHOMUM B YKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMATBHON U
ATUYECKON cepax nesTeIbHOCTH YelloBeKa, POjb U MECTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOW HAay4yHOW KapTHUHE MHpa, pPOJb (U3HUECKOW TEOpHH B
(dbopMHUpOBaHUU MPECTABICHUN 0 (HU3UUECKON KapTUHE MHUPaA, MECTO (PU3NYEeCKOi



KapTHHBI MHpa B OOIIEM psSJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O TIPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisieTcsi ¢ y4éToM
COJIEPKATENIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTE€MaTHKH, OUOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsamusi, CBSI3aHHBIE C H3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHMS: SIBJIEHUWE, HAy4HbIA (hakT, TUNoTe3a, (uU3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/JIEITb, U3MEPEHUE.
Mamemamuxa: pelIeHHE CUCTEMbl ypPaBHEHHUM, TPUTOHOMETpUUYECKUE (DyHKIIHH:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HAa OCH KOOPIAWHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTApHBIX (QYHKIWH, TPU3HAKA IOA0OHMS TpPEYrOJbHUKOB, OIpEISIcHNE
TJIOMIAN TUIOCKHUX (Uryp u 00bEMa Te.

buonozcus: snekTpudeckue SIBICHUS B dKUBOU MPUPO/JIE, KOJIeOATEIbHbIC JBUKCHUS
B KMBOW MPHUPOJAE, ONTHUUYECKUE SIBICHUS B KUBOM MPUPOJIC, NECUCTBUE pAAUALIAN
Ha KMBBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpPUCTAJUIMYECKasl CTPYKTypa TBEPJBIX TE,
MEXaHU3Mbl 00pPa30BaHUSI KPUCTAIIMYECKON pEeIIETKH, CIIEKTPAIbHbIN aHAN3.
l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3QJIEKHM MAarHUTHBIX Py, (GoTochEéMka
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3€MIIETPSCCHUMN.

Texunonocus: JNWUHUUA  DJIEKTpOIEpenady, TEHEpaTop IMEPEMEHHOr0  TOKa,
AJICKTPOJIBUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaJHuONPUEMHHUK, TEIEBHU30D,
anTteHHa, TenedoH, CBY-meub, NMPOCKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3ukay Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBaHust (0a30BbIM YPOBEHB) JOJKHO OOECIICUUTH JOCTUXKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpenMera «®PU3MKa» TOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOy4aroluXcs PyKOBOJCTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEH TO3WIHMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUECHTALIMM, TO3WTUBHBIX BHYTPEHHHUX  yOEXJECHHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBa, PaCIIMPEHUE KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIN3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU AESITENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OPMHPOBAHHOCTh TPAKIAHCKONW MMO3UIMHM OOYYaIOIIErocs KaK aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBa;

NPUHSATHE TpaAULIMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LEHHOCTEW;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTH B HMHTEPECAX IPAXKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3aliy;
YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX
GYyHKIUSIMHA ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTApPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW MAEHTUYHOCTH, NATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OIICHMBATh CHUTYyalldI0 W TMPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YMUCIE B
NESTEIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHWE K MMPY, BKJIIOYAs HCTETUKY HAYYHOIO TBOPYECTBA,
MPUCYLIEro (pU3NYECKOI HAYKE;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K pas3InyHbIM cepaM MpoPEeCcCUOHAIBHON AESITENbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (PU3UKONM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynyiel mpoeccuu 1 peaau30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE JIaHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(GU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa FKOJOTHUECKUX TTPOoOIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE ICUCTBUM B OKPYXAKOIIEH Cpele Ha OCHOBE
3HAHHU LEeJIeH YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHue ONbITa JAEATEIBHOCTA SKOJIOTUYECKOW HAMpPaBJICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 QUBHKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs HU3HUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAYYHOM JIE€SITEIbHOCTH, TOTOBHOCTh B MPOLIECCE MU3YUCHUS
(GU3UKKA  OCYIIECTBISATH TMPOCKTHYID U  HCCIENOBATEIbCKYIO JIEITEIbHOCTh
VHIVBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBbIC YHHBEPCAJIbHbIE Y4eOHbIE AeiCTBUA

ba3zoBble 1ornyeckue qeicTBus:

CaMOCTOATENBHO (HOPMYIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMYy, paccCMaTpPUBaTh
€€ BCECTOPOHHE;

ONpENENATh UEIu JEITENbHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTHBOPEUHUSl B pacCMaTpUBAeMbIX (PU3UUECKUX
SBJICHUSIX;

pa3palaTeiBaTh IUUIaH pEIICHUS MpPoOJeMbl € YYETOM aHalu3a HUMEIOIINXCS
MaTepHaAIbHBIX 1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESATENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHUSIX pPEaIbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEUICHUH KM3HEHHBIX MPOOJIEM.

ba3oBrele uccienoBare/IbCKHe AeHCTBHA:

BJIAJETh HAYYHOM TEPMHHOJOTHEH, KIOUYEBBIMH TMOHATUSMH W METOAaMU
(bu3NYeCcKoi HayKH;

BJIa/IETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW M TMPOEKTHOW JEATEIbHOCTH B
ob0nacTu (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TOUCKY
METOJIOB peuIeHHs 3a7ad (PU3MUECKOTrO COJIEp)KaHus, MPUMEHEHUIO Pa3INYHbIX
METO/I0B ITO3HAHMS;

BJIAJAETh BUJAMHU JEATEIBHOCTH IO IMOJYYEHUI0 HOBOIO 3HAaHUS, €ro
UHTEPHpPETALNH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (pU3UKH;



BBISIBIISITh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1ayy, BBIJIBUTATh
rUnoTe3y e€ peleHus, HaXOIUTh AapryMEHThI JUIsl JIOKa3aTelIbCTBA CBOMX
YTBEPXKACHUIA, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTUIECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTh M  (HOpPMYyJIMpOBaTh COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHOMN
JESITeTbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

yMETh TEPeHOCHUTh 3HAaHUS 1O (U3HKE B  TPAKTUYECKYI0  00IacTh
KHU3HEACATCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTrHHAIBHBIC MMOAXOIbI U PEIICHHUSI;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmaunmei:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUS HWHGOpMalUU (PU3NIECKOTO COACPIKAHUA U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 U HWHTEPIpETAio WH(OPMALMK Pa3IUYHBIX BUAOB H (GoOpM
MPEICTABICHNUS;

OLIEHMBATh JOCTOBEPHOCTh HH(OpMAIIHH;

MCTIOJIB30BaTh CPEACTBA MH(OOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTUN B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OpPraHW3aIMOHHBIX 3a7ad C
coOmroieHneM TpeOOBaHWN ASPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHCHBHI,
pecypcocOepekeHus, MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(OpMAIMOHHOMN
0e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEPKAHUS B Pa3IMUHBIX (opmaTax ¢ y4€Tom
Ha3HAYCHUS WH()OPMAIMU U TIEJIEBON ayIUTOPHH, BHIOMpPAsi ONTUMATIBHYIO (HOpMY
MPEJICTAaBICHUS U BU3YyaTH3aIUH.

KoMMyHUKaTHBHBIEC YHMBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JAESATEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTyallMi U CMATYaTh KOHQIIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIararb CBOX TOYKY 3pEHHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

[IOHMMATh M MCIOJIB30BAaTh INPEUMYIIECTBA KOMAaHIHOM W HWHIWBHUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBHM € y4E€ToM OOIIMX
MHTEPECOB, U BO3MOXHOCTEN KAKI0I0 YJIEHA KOJIJIEKTHUBA,

IIPUHAMATH L€ COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS IO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEACISTh POJIU C
y4€TOM MHEHUI YYaCTHUKOB, OOCYK/1aTh PE3YJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh Kauye€CTBO CBOETO BKJIAJia M KaXKJOTO y4YaCTHHKA KOMaH]Ibl B OOIIMii
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

[peajlaraTb  HOBBIE IIPOEKThbI, OLICHUWBAThb MACU C IO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, NIPAKTUYECKON 3HAYUMOCTH;



OCYHCCTBIIATh ITIO3BUTHBHOC CTPATCTHUYICCKOC IIOBCACHUC B PA3JIMYHBIX CUTYaAlHAX,
IIPOABJIATH TBOPYCCTBO U Boo6pa>1<eHHe, OBITh HMHHUIIUAaTUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

Camoopranusanus:

CaMOCTOATENbHO OCYUIECTBISATh IO3HABATENBHYIO JEATEIbHOCTh B 00JACTH
(GU3UKK ¥ aCTPOHOMHHU, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IJIAH PEHIEHUS PACUETHBIX U KAaYECTBEHHBIX 3aj1ad,
IJIaH BBIMIOJIHEHUS] TMPAKTHUYECKOM pabOThl € Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOIro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHUpoBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OMIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 00JaCTH (PUBHKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJIEKT:

aBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BIIAJICTh HABBIKAMHU IO3HABATEIbHON PEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
WCITOJIB30BaTh TPUEMBI peIICKCUU IJIsl OLICHKH CHUTYyallid, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILICHUS IO UX CHIXKEHUIO;
MPUHUMATh MOTHUBBI W apryMEHThl JPYrux MOpHU aHadu3e pPe3yJbTaToOB
NeSATeNIbHOCTH,

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

OpUHUMATh MOTHMBBI M apPryMEHThl JPYTUX TMpU aHaIU3e Pe3yJIbTaTOB
NEATENbHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mpouecce MOCTUXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSI MPOrpaMMbl IO
dbu3uKke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHUs Yy OOyYaronIuxcs
COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEJUIEKT, MpeAnoJIararoni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHM$, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHANILHOU c(ephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJUPOBaHUSI, BKJIIOYAIOIIETO CaMOKOHTPOJb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3@ CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTUpPOBAThCA K
AMOIMOHATILHBIM U3MEHEHHSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;



BHYTPECHHEW MOTHBAIIMW, BKIIIOYAIOIICH CTPEMJICHHME K JOCTHXKEHHIO ILEIU U
yCIleXy, ONTHUMHU3M, WHUIMATHBHOCTb, YMEHUE JEHCTBOBATH HCXOAS W3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MHOHHMATh SMOIIMOHAIIFHOE COCTOSHHE
JIPYTUX, YYUTBIBaTb €ro TMpU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPauMBaTh OTHOIIEHUS C
JIPYTUMH JIFOAbMU, 3a00TUTHCS, IPOSIBIISATH HUHTEPEC U pa3pemiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kjacce mpeIMeTHbIE Pe3yJbTaThl HA 0A30BOM YpPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MeCcTOo (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YYUTHIBATh  TPAHUIBl MPUMEHEHHS  W3YUYEHHBIX  (PU3UYECKUX  MOJICIICH:
MaTepualibHas TOYKa, MHEpLHAJIbHAsI CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEO,
WJICaNbHBIN a3, MOJEIM CTPOECHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi/i PU pelieHnH PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBICHUS (TPOLIECChI) U OOBSACHITH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TaJieHuEe TeJ, ABWKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMojieiicTBue Ten, Auddy3us, OPOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKJIEHUH ), TETLNIOBOE
paBHOBECHUE, UCIAPEHHE, KOHICHCALIMs, IUIABJICHUE, KpUCTAIUIM3AlUs, KUIICHHE,
BJI&JKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocylie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOIEeccax,
AJIEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3apsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIDKEHUE, HCMONb3Yysl (U3UYECKUE BEJIUYUHBI:
KOOpAWHATa, MyTh, NEpPEMElIeHUe, CKOPOCThb, YCKOpEHHME, Macca Teja, CHia,
UMITYJILC TeJla, KMHETHYECKash SHEPrus, MOTEHIIUAIbHAS HHEPIHsi, MEeXaHUdecKas
paboTra, MexaHW4YecKkass MOIIHOCTh; MpPH OINWCAHWU MPaBUIBHO TPAKTOBAThH
(GU3UYECKU CMBIC HUCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYEHUS U €IUHMUIIbI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMHU
BEJINYMHAMU;

ONUCHIBATh U3yUYECHHBIE TEIIOBbIE CBOMCTBA TEN U TEIJIOBBIE SIBICHUS, UCTIOJb3Ys
(¢u3NYecKrue BENIWYMHBL: JIaBIICHHWE Ta3a, TEMIIepaTypa, CPEIHSsS KHHETHYeCKas
SHEPIUsl XAOTUYECKOrO JBUKEHUS MOJIEKYJI, CpPEIHEKBAJApaTHUYHAsI CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHsl, paboTa ra3za, Ko3QppuuueHT
MOJIC3HOTO  JICMCTBUSI TEIJIOBOTO  JIBUTATEJNsl; TMPU OMNUCAHUM  TPABUIBHO
TpaKkTOBaTh (PU3NUYECKUN CMBICT HUCIOIb3YEeMbIX BEJIUYMH, UX OOO3HAYEHUS H



€AMHUIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHMYUHY C
JIPYTUMH BEIUYHHAM;

ONMCHIBAaTh M3YYCHHBIE SJECKTPUUYECKUE CBOWCTBA BEIIECTBA U DIIEKTPUYECKHE
sBJI€HUsL (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUUYUHBI: JIEKTPUUYECKUMN 3apsij,
AJIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IOJIs1, NOTEHIIHAN, PA3HOCTh MOTECHIMAJIOB;
MpU  OMHCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCHIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAUCHUs] W EJIUHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHANIM3UPOBAaTh (PU3UYECKHE TMPOIECChl W SBJICHHUSA, HCIONb3Ys (U3HUECKHE
3aKOHBI U MIPUHIHUINBL: 3aKOH BceMUpHOTO TsroTenus, I, I u 111 3akonbl HeroTOHA,
3aKOH COXPAHEHMUS MEXAHUYECKOM DSHEPruM, 3aKOH COXPAHEHUsS HWMITYJIbCa,
MPUHLUIN CYNEPHO3ULIUHA CWJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKY0 TEOPUIO CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPruu TEIIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHON TeMIepaTypou, MEPBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBUS (TPaHMUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JCHUCTBUSI MAaIUH, MPUOOPOB M TEXHUYECKUX
YCTPOUCTB; pa3anyaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIb30BaHUs B IMOBCEIHEBHOM
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI M0 UCCIE0BaHUIO (U3HUECKUX SIBIIEHUN U MPOIIECCOB
C MCIIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUH, MPU 3TOM (POPMYIUPOBATH
npo0iemMy/3agady ¥ TUIIOTE3y YYEOHOTrO HKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEII0KEHHOTO 000PYI0BAHMS, POBOJIUTH OMBIT U (POPMYIMPOBATH BHIBOBL;
OCYIIECTBIISATH MPSMBIE U KOCBEHHBIE U3MEPECHUS (DU3NIECKUX BEIIUYUH, IIPU STOM
BBIOMpaTh ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U UCTOJb30BATh U3BECTHBIE METO/bI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3UYECKUMU BEIUYMHAMHU C UCIOJIH30BAHUEM
NPSIMBIX HM3MEPEHUM, TPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE TaOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBuia O€30MAaCHOTO TpyJa MpU MPOBEICHUU HUCCICAOBAHUMA B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESITENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
00opyIOBaHUS;

pemarh pacy€THbIC 3a/aud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbI0, MCIOIb3Ys
(bu3nYecKue 3aKOHBI U TIPUHIIAITBG, HA OCHOBE aHau3a yCIOBUSA 33]1a4l BHIOUPAThH
(U3UYECKYI0 MOJENb, BBIICHATh (PU3WYECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIE Jisl €€ PEIIeHUs], IPOBOJUTh PACUETHI U OIIEHUBATH PEATbHOCTH
MOJIYYE€HHOI0 3HaYeHUs PU3NUECKON BEIIMUUHBIL;



pemaTh KayeCTBEHHBIE 3aJlauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYecKue SIBICHUS;

WCIIOJB30BaTh MPU PEIICHUH Y4YEOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIMOHHbIC
TEXHOJIOTUU JIJIsl TOWCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETAUU U TPEACTaBICHUS
y4eOHOH M HAay4YHO-TIONMYJISIpHOH MHGOpMAIMK, TOIYYEHHONM W3 pa3iIHYHbIX
HMCTOYHUKOB, KPUTHYECKHU aHATU3UPOBATH MOJIy4aeMyto HHGOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIAJAa POCCHUHCKHX W 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW XU3HU JUIS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpaleHuu ¢ TpHOOpaMu M TEXHUYECKUMHU
YCTPOWUCTBAMH, JJIsi COXPAHEHUSI 3/IOPOBbSI M COOIIOJIEHUS HOPM SKOJIOTUYECKOTO
MOBEACHNUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYNIIE C BHITOJTHCHHEM PA3IMYHBIX COMMAIBHBIX POJICH, TUTAHUPOBAThH
paboTy Trpynmbl, PpaMOHAIBHO pPACHOPEACNSITh OO0S3aHHOCTHM U IUJIAHUPOBATH
JEATeNIbHOCTh B HECTAHJIAPTHBIX CUTyallusX, aJeKBaTHO OIICHUBATh BKJIAJ
Ka)XJIOr0 U3 YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTprUBaeMOi TPoOIeMBbl.

K xonmy obyuenust B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:
JEMOHCTPUPOBaTh Ha MpUMEpax poJb M MeCTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TNPAKTUYECKOU JCATEIBHOCTH JIFOJECH, LEIOCTHOCTh U €IUHCTBO
(bu3HYeCcKoi KapTUHBI MUPA;

VUYHUTHIBATh TPAHUIIBI MPUMEHEHUS W3YUYEHHBIX (DU3UYECKUX MOJIEei: TOUCUHBIN
ANEKTPUYECKUN 3apsijl, JIyd CBeTa, TOUCUHbIH HCTOYHUK CBETa, SIAEPHAsi MOJIEIb
aToMa, HyKJIOHHAsI MOJIeTTb aTOMHOTO siipa TIPH perieHuu (U3NIeCcKuX 3a1ad;
pacrio3HaBaTh (U3MYECKHUE SIBICHUS (MPOLIECChl) U OOBSACHITH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKa, B3aUMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIDKYIIUWCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, TMPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHHE, IMPEIOMIIEHUE,
uHTeppepeHuus, audpakuus W MOOJsApU3alus CBETa, JUCIEpPCUs CBETa,
dotoanexrpuueckuit 3ddext (horodddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMUCHIBATh HW3YUYEHHbIC CBONCTBA BeEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHEIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3IMYHBIX  Cpel) U
AJEKTPOMArHUTHBIE SIBICHUS (MPOIECCHI), HCMONB3Ysl (PU3NUECKHE BEIWYWHBI:
AIIEKTPUYECKUHN 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb



KaTYILIKU, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJI M YacToTa
Kojebanuii B KoseOaTeTbHOM KOHTYpE, 3apsil W CHJa ToKa B TIpolecce
TApMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHUJIa JIMH3bI, IPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUSI U €AUHUIIbI, YKa3bIBaTh
dbopMmyJibl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYIO BEJIMYUMHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (Pu3nueckue
BEJIMYMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPTUs U UMIYJIbC (POTOHA, IEPUOJT MOTypacnaa, IHEPrusi CBsI3U aTOMHBIX SIJIEp,
Opy ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3yEMBbIX
BEIIMYMH, WX OOO3HAYECHHS W EIAWHUIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BETUYMHY C JIPYTMMU BEIMYWHAMU, BBIYUCISITH 3HAYCHUE
(hU3UYCCKON BEITHMYMHBI,

aHANMM3UPOBATh (PU3UUYECKHE TMPOIECChl W SBICHUSA, WCIONB3ys (U3HUCCKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATENBLHOTO U MapaJlJIEIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSIMOJUHEHMHOTO PaclpoOCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, YpaBHeHHE ODWHIITEHHa i poTtorddexra,
3aKOH COXPAHEHUsS JHEPTUH, 3aKOH COXPaHEHUsS HMMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIa, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABJICHUE BEKTOpPAa MHIAYKIHMH MArHUTHOTO TOJs MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH U OMHCHIBATH M300pak€HUE, CO37aBaeMO€ IUIOCKHMM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI MO UCCIE0BAHUIO (PM3UYECKUX SIBIICHUIN U MPOIECCOB
C UCTIOJIb30BAHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUMN: IPU 3TOM (POPMYIUPOBATH
npobsieMy/3aady U TUIOTE3y YU4eOHOIro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEAJIOKEHHOTO0 000PY/I0BaHMS, IPOBOJIUTH OIBIT U (DOPMYITUPOBATH BBHIBO/IBI;
OCYUIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIIUYUH, IIPU STOM
BBIOMpATh ONTUMAIBHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh U3BECTHHIE METOJIbI
OLICHKH MOTPEUIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TMPSIMBIX
U3MEPEHUI: TIPU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJAC TAOMWIl U TPaPUKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIIEAOBAHNUS;

cobmofaTh TpaBWia O€30MacHOTO TpyJAa MNpU MNPOBEACHUU HCCICIOBAHUM B
paMKax ydeOHOro JKCIEPUMEHTA, Y4YEOHO-MCCIEOBATEIbCKON W MPOEKTHOM
JIESATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opynoBaHUs;



pemaTh pacy€THbIE 3a7aud C SIBHO 3aJaHHOW (DU3MUECKON MOJENbIO, HUCIOJIb3Ys
¢bu3nyeckue 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladll BHIOUPAThH
busznyecKkyro Mojeib, BBIACHATH (PHU3UYECKHE BEJIUYUHBI U (HOpMyIsl,
HEOOXOAMMBIE IJisi €€ PEIIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIyYEHHOTO 3HAUeHUS (PU3HUUECKON BEJIMYMHBI;

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBaTh JIOTMYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY pPAaCCYKIEHUN C OMOpOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nUecKue BICHUS;

UCIOJIb30BaTh MPHU PEIICHWU YYEOHBIX 3aJlad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUA U MPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJISIPHON WHGOPMAINK, TOJTYYEHHON W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyI0 HH(POPMALHUIO;

OOBSICHATh NPUHLHUIIBI JACUCTBUA MAIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS X 0€30M1aCHOTO MCTIONIb30BAHUS B IOBCEAHEBHON KU3HU;
IPUBOJNUTH MPUMEPHI BKIIAJda POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUYECKHUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KHU3HU IS
oOecrieyeHusi 0€30MacCHOCTH MpU OOpallleHuu ¢ IpubopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOJIIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOILLEH CPENE;

paboTaTh B ITPYIMIE C BHITOJIHEHUEM PA3IMYHbBIX COIIMAIBHBIX POJeH, TUIAHUPOBAThH
paboTy TIpynmbl, pPalMOHAIBHO pacHpelesTh OO0sI3aHHOCTH U IUIAHUPOBATH
NEATENbHOCTh B HECTAHJIAPTHBIX CUTYalMsX, aJEKBATHO OLEHUBATh BKJIAJ
Ka)KJ0r'0 U3 YYaCTHUKOB I'PYMIIbI B PELICHHE paccMaTpruBaeMoil mpoOiIeMbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3iesioB
U TeM NPOrpaMMbl

Ne i/

KoanuecTBO 4acoB

Bcero

JuekTpoHHbIE (UG POBbIE)
o0pa3oBaTebHbIE PeCypChbl

Pazpea 1. PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA

11 ®u3zrKa U METOJIbI ) but6mmoreka [IOK
] Hay4HOI0 IMO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemarnia > https://m.edsoo.ru/7f41bf72
but6mmoreka [{OK
22 Jlunamika / https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpAHEHUS B 6 bubnuoteka [JOK
' MEXaHHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubmmoreka [JOK
] KMHETUYECKOU TEOpUH https://m.edsoo.ru/7{41bf72
but6mmoreka [IOK
3:2 OCHOBEI TCPMO/IMHAMHKN 10 https://m.edsoo.ru/7f41bf72
R ;| ok
' » ' https://m.edsoo.ru/7f41bf72
TIEPEXOIbI
Wroro no paszueny 24
Paznen 4. DJIEKTPO/IMHAMUKA
bubnuoreka [JOK
4.1 DJIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
I o
4.2 3noei<TTOiI}gg::IIIjMﬁ TOK. Toku 12 Bubmiorexa LIOK
' P : https://m.edsoo.ru/7f41bf72
B pa3JIMYHBIX Cperax
Hroro no pasueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME




11 KVIACC

Koumn4yecTBo
Ne n/n HanmenoBanue pasaenos u | ..o DJIeKTpPOHHBIe (HH(POBHIE)
TeM NMPOrpaMMblI oOpa3oBaTe/ibHbIE pecypchbl
Bcero
Paznen 1. JIEKTPOJIMHAMMUKA
M .
11 | Srexrpovarammras 1 bubmmorexa [TOK
) P https://m.edsoo.ru/7f41¢97¢
WHIYKIUS
Wroro no pazgeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
M
21 | sexrposarmmnie 9 u6morerca LIOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJIeOaHms
29 MexaHHYeCKUE U 5 bubnuoreka [JOK
] DJIEKTPOMATrHUTHBIE BOIHBI https://m.edsoo.ru/7f41¢c97¢c
bu6mmoreka [IOK
2.3 Onrruka 10 https://m.edsoo.1ru/7f41c97¢
Wroro no paszueny 24

Pasea 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH

31 OcHOBBI CHIELIMATIBHOM 4 bubnnorexa [JOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznea 4. KBAHTOBASA ®U3UKA
41 DJIEeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
) ONTUKH https://m.edsoo.ru/7f41¢97c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.1ru/7f41c97¢
bubnuoreka [JOK
4.3 ATOMHOE 5171pO > https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15

Pazaea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

51 OneMEHTHl aCTPOHOMUU U 7 bu6mmoreka [IOK
acTpopU3UKH https://m.edsoo.ru/7f41c97¢c

Wroro no pasgeny 7

Pazgen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiee NoBTOpeHNE 4 ngﬁ;&fgﬁ)gﬁ% 41697

HToro no pasneny 4

Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosunvecTBo yacoB BHeKTpOHHMe llP[(l)pOBble
Tema ypoka
n/n Bcero o0pa3oBaTejibHbIE PeCypChl

®dusuka — HayKa O PUPOJIE.
Hayunsle MeTobI TO3HAHMS
OKPYKAIOIIETO MUPA

bubnuoreka [JOK
https://m.edsoo.ru/ff0c32¢2

Ponb u mecTo husuku B
(hbopMUpPOBaHUH COBPEMEHHOU

2 HAy4YHOM KapTUHBI MUPA, B 1 Enbmiorexa ITOK
Y p\, pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
JOJIEN
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 bubnuoreka [JOK
newxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE TTPSAMOIMHEHOE 1 bubnmoreka [JOK
JIBHKCHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubnuoreka [JOK
MPSIMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoOe majienre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOJTHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHUE.

7 I[I]ZI/DKeHI/Ie Marte iaHBHOﬁ TOYKHU 1 buGnnorexa LIOK

p https://m.edsoo.ru/ff0c3ada
110 OKPYKHOCTH
[IpuHIUII OTHOCUTEIBHOCTH

3 lNanunes. UaepuuanbHbie 1 bubnmoreka [JOK
cucreMsl orcuera. I1epBelii 3aKkoH https://m.edsoo.ru/ff0c3be8
Hprotona
Macca tena. Cuna. [lpunuun

9 Ccyneprno3uiuu cui. Bropoit 3akoH 1 bubnuoreka [JOK
Herotona ns MmaTtepualbHOU https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tperuii 3akoH HeroToHa 1u1st 1 bubnuoreka LIOK
MAaTEPHUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna TH)KeCTI;I ITepBas 1 Bubmorexa IIOK

- 1ep https://m.edsoo.ru/ff0c3d00
KOCMHMYECKasi CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. | bubnuoreka [{JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment

13 TpeHus. Cuia COpoTUBICHUS 1 bu6mmoreka [IOK

IIpr ABMXKEHUHU TEJIA B X KUAKOCTHU
MJIN 1a3c

https://m.edsoo.ru/ff0c3{76




14

[ToctynarenbHOE M BpalaTeaIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
tena. MomenT cuibl. [1nedo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

but6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

15

HNmnynsc MaTepruanbHONW TOYKH,
CUCTEMBI MaTEPHAIIBHBIX TOYEK.
Nmmynbe cunbl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE ABM)KEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGota 1 MOILITHOCTD CHUIIBI.
Kunernueckas sneprus
MaTepuaibHOW TOUKH. Teopema 00
W3MEHEHUU KUHETUYECKON
SHEPIUH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3Heprus.
[TorenimanpHas 3HEPTUS yIPYro
ne(OpMUPOBAHHON MPY>KUHBL.
[TorenmanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanbHbBIC U
HEIOTCHIMAIbHBIC CUIIBL. CBI3b
pabOTHI HEMOTCHIIMAJIBHBIX CHII C
W3MCHCHUEM MEXaHUYCCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXaHUYECKOUN
SHEPruu

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYeCKOH YHEPTHH Tella Ha
MIpUMeEpe PACTSHKEHUS! PE3UHOBOTO
KTyTay

20

KonTponbhas padbora no teme
«Kunemaruka. JlnHamuka.
3aK0HbBI COXPAHCHUS B MCXAHUKE»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

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

22

Xapaxkrep ABUKECHUS U
B3aUMOJIECTBUS YaCTHI]
BellecTBa. Moaenu CTpoeHus
ra3oB, JKMJAKOCTEN U TBEPABIX TEI

23

Macca mosneky:n. KonuyectBo
Bemectra. [loctostHHas ABoraapo

24

TennoBoe paBHOBECHE.




Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcust

Nneanpusiii raz B MKT.

but6mmoreka [IOK

25 OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak
Mepa CPETHEN KNHETUYECKOU
26 3H£ FI/II:/I I[BI/I)KCHI/IH MOJIEKYJI bubmmorexa LJOK
p A YL https://m.edsoo.ru/ff0cS511e
YpaBHenue Menpaeneena-
Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
pa3pEeKEHHOTO ra3ay
M3omporieccrl B nacabHOM Ta3e U but6mmoreka [JOK
29
uXx rpaduueckoe NpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHnss sueprus
TEPMOJIUHAMHYECKON CUCTEMBI U
30 CrocoObI €€ N3MEHCHHS. but6mmoreka [{OK
KonnuectBo temnotel u padoTa. https://m.edsoo.ru/ff0c5952
BuyTpenHnss sueprus
OJIHOATOMHOTO MICAJIbHOTO rasza
31 Bunp! Tennonepenaun bubmmorexa LIOK
5 Pl https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh
3 BemecTBa. KomuecTBo TEMIOTHI bubnuoreka [JOK
MIpH Teruionepeaayde. AanadaTHbIN https://m.edsoo.ru/ff0c5¢36
POIECC
33 [IepBblil 3aKOH TEPMOAMHAMUKU U bubmmoreka [JOK
€ro NPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
Heob6patumocTs mporieccoB B
34 npu (I)) e. Bropoit I3)aII<10H bubmorexa LIOK
prpoJe. p https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [Mpunnun nevicteus u KIT bubmuoreka [JOK
TETJIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIITJ{
37 DKOJOTHYECKHe MPOOIEeMbI
TETJIOOHEPTETHUKU
O6o0maromuii ypox
38 <<MOJII:K JII;JIl Has}III()l)I/IE}I/IKa OcHoBBI bubmorexa [TOK
yIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOTMHAMUKI)Y
Kontponbnas padoTa mo Teme
39 «MOJII;K jb\ HIa)SI ¢u3uka. OCHOBBI bubmmorexa HOK
AP ) https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI))
40 [TapooGpazoBanue u bubnuoreka [JOK

KoHJieHcauusl. Mcnapenue u

https://m.edsoo.ru/ff0c63b6




KHUIICHUC

AOCOIIOTHAS U OTHOCHUTEILHAS

but6mmoreka [JOK

4l BIIXKHOCTD BO3NyXa. https://m.edsoo.ru/ff0c64d8
Hacpiniennslii nap
Teépnoe Teno. Kpucrammyeckue
1 amopdHEIe Te1a. AHU30TPOIHUS
42 CBoﬁcgg) KpHUCTAJIJIOB >KI/ITIF()I/IC bubmuorexa IJOK
b ) A https://m.edsoo0.ru/ff0c6510
kpuctajuibl. COBpeMEeHHbIE
MaTepHalIbl
IInaBnenne U KpUcTAIIN3ALIUS.
43 VY nenpHas Tennlz)Ta HJ'IaBJ'ICI];II/Iﬂ bubmioreka LIOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarnus
but6mmoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OamaHca htps://m.edsoo ru/f0c6820
DJIexTpHu3aIys Tel.
45 3J'ICKTpI/I‘-Ie]éKI/II71~ 3apsa. JIpa Buga bubnnorexa LIOK
p DAL https://m.edsoo.ru/ff0c6bec
AIICKTPUICCKUX 3aPs 0B
[IpoBOIHUKY, TUITEKTPUKU U
46 MOJIYITPOBOJTHUKH. 3aKOH but6mmoreka [JOK
COXPaHEHUS JIEKTPUIECKOTO https://m.edsoo.ru/ffO0c6bcc
3apsiia
BsaumonelicTBue 3apsiioB. 3aK0OH
47 K HOHaHTOqeqHHﬁp g Bubmorexa IJOK
Y ) . https://m.edsoo.ru/ff0c6eced
SIEKTPUUECKUN 3apsi]l
Hanpssk€HHOCTB DIIEKTPUYECKOTO
48 noss. [IpuHnun cynepnosuuyu bub6nuoreka [IOK
BJIEKTPUYECKUX Mojer. JInnun https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
Pabora cuit 3neKTpoCcTaTHYECKOro
49 nons. IToren Ha;p Paznocts Bubmiorexa LIOK
) T, https://m.edsoo.ru/ff0c6f00
MMOTEHIINAJIOB
[IpoBOAHMKYU U AUBIIEKTPUKH B
50 3JEKTPOCTATHYECKOM II0JIE. bu6muoteka [IOK
Juanexktpuueckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
N bu6mmoreka [IOK
o1 JrexTpoémkocTs. Konencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD INIOCKOT'O
52 KOH, egcaTo a. DHeprug brbmaorexa HOK
1 pa. p https://m.edsoo.ru/ff0c72c0
3aps>KEHHOT0 KOHJIEHCATOpa
JlabopaTtopHas pabota
53 "M3Mepenue 2JIeKTPOEMKOCTH
KOHJIeHcaTopa"
54 [Ipuniun nercTBus u

MIpUMEHEHNE KOHIEHCAaTOPOB,
KOMTMPOBAIHLHOTO armapara,




CTPYHHOTO MPUHTEPA.
DNeKTpocTaTUUeCcKas 3alluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB

55

DNEeKTpUYECKUN TOK, YCIOBHUS €ro
cyuiectBoBaHus. [TocTOAHHBIN
Tok. Cuna Toka. Hanpsixenue.
Comnporusnenune. 3akon Oma 1ist
y4acTKa [enu

56

[MocnenoBaresnbHOE,
napauieJIbHOe, CMEIIaHHOE
COEIMHEHUE MTPOBOIHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COCTUHEHUSI
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Paborta 1 MOIIHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1st TIOJTHOM
(3aMKHYTOM) DJIEKTPHUECKOM
uenu. Kopotkoe 3ambikaHue.
JlaGopaTopHas pabota
«M3mepenne J/1C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTpOHHAs TPOBOIUMOCTh
TBEP/BIX METAJIIOB. 3aBUCUMOCTD
COTIPOTUBIICHUS] METAJIIIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

60

DneKTpuYecKuid TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX
coOCTBeHHAs1 U IPUMECHAs
npooaumocTs. CBoiicTBa p—n-
nepexoza. IloaynpoBoHUKOBBIE
puOOpHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUYECKUN TOK B paCTBOpPax
Y pacIiiaBax dJICKTPOJIUTOR.
DNEeKTPOIUTHYECKAS
JIUCCOIHAIS. DIEKTPOJIN3

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUH TOK B razax.
CaMoCTOSTENILHBIN 1
HECaMOCTOSITCIIbHBIN pa3psil.
Moumnuus. I1na3zma

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue mpruOophl U
YCTPOMCTBA M UX MPAKTUYECKOE
npuMmeHeHue. [IpaBuna TEXHUKU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c86fc




0€e30I1aCHOCTH

65 O6o06maromuii ypox 1 bubnmnoreka [JOK
«IIEKTPOTUHAMHKA) https://m.edsoo.ru/ff0c88be
KonTponbhas padbora no teme

66 «nexkrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
3neKTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeiaxy
P i .K

o | Koo I
{) " https://m.edsoo.ru/ff0c8c56

DJIEKTPOANHAMHKA
63 PesepBHbIit ypok. O600maromuii 1 bubnuorexa [JOK

ypok 1o TemaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoxka

KoanuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTesbHbIEe pecypChl

ITocTossHHBIE MATHUTHI M UX
B3anmMoAercTBHEe. MarHuTHoe
nosie. Bektop MarHuTHOM
WHOYKIUU. JIMHUM MarHUTHOM
WHIYKIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778

MarsuTHO€ 1oJje NpPOBOJHUKA C
TokoM. OmBIT DpcTeaa.
B3anmoneicTsre npoBOJIHUKOB C
TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

Jlaboparopnast pabota «3yuenue
MAarauMTHOTI'O ITOJIA KaTyIIKU C
TOKOM)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TOJISI HA
MIPOBOJIHUK C TOKOM. Cuia
Awmriepa. JlaboparopHas pabota
«UccnenoBaHue neCcTBUS
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0O

JlelicTBME MarHUTHOIO TOJISI HA
IBUKYUIYIOCS 3apsKEHHYIO
yactuily. Cuna Jlopenma. Pabota
cuibl JlopeHia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHast MHAYKIHS.
[ToTok BekTOpa MAarHUTHOMN
nHaykiuu. DJ1C nHayKimu.
3aKOH JIEKTPOMArHUTHOMN
nHaykimu Papajes

JlaGoparopnas pabota
«UccnenoBaHue SBiaeHUA
AJIEKTPOMArHUTHON MHTYKIIH)

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnyKkTUBHOCTD. SIBIICHUE
camounaykiuu. IC
CaMOMHAYKITUH. DHEPTHUS
MarHMTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubmunoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTponucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE
MarHMThl, 3JIEKTPOMarHuThI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
WHIAYKIMOHHAs IIeYb

10

O6o06maromuit ypok «MaruutHoe
noJie. DIeKTpOMarHuTHas

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82




WHTYKIHASD

11

KonTponbhas pabota mo teme
«Mar»aurtHoe 1oJe.
DIEeKTPOMArHuTHAsE MHAYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOO/IHBIC MEXaHUUCCKUEC
Kosiebanus. ['apMoHMYeCcKue
KoJieOanus. Y paBHEHHE
TApMOHHYECKHUX KOJICOaHHH.
[IpeBpaiieHue SHepruu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora
«Uccnenosanue 3aBUCUMOCTH
[epuoJia MajbIX KoieOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCCHI
rpy3a»

14

KonebaTenbHbIN KOHTYD.
CB00OOHBIE AIIEKTPOMArHUTHBIE
Kosie0aHus B U1€aTbHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHaJIOTUs MEXTY
MEXaHHUYECKUMU U
AIIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUsl SHEPTUHU B
ujearbHOM KoJieOaTeTbHOM
KOHTYpe

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyXaromux
KoseOaHusx. BolHyK1€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pesonanc. BeiyXneHHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaaJIbHbIN IEPEMEHHBIM
TOK. MOILIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JNEHCTBYIOLIEE 3HAYEHNUE CUIIbI
TOKA U HaIIPSKEHUS

bu6morexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
ANEKTPUYECKON SHEPTrUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa MepeMeHHOro
TOKa, JINHUH AJIEKTponepeaay

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

20

DKOJIOTHYECKHUE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ucnonp3oBaHus




AIIEKTPOIHEPTUHU B MOBCEAHEBHON
JKU3HU

MexaHnyecKkue BOJIHBI, yCIOBUS
pacnipoctpanenus. [lepuon.

bu6mmoreka [JOK

21 CKOpOCTh pacTipOCTPAHECHUS 1
P pacrpoctp https://m.edsoo.ru/ff0cca54
JuirHa BonHbL. [lonepeynsie u
MIPOJI0JIbHBIEC BOJTHBI
3Byk. CKOpOCTb 3BYKa.

22 I'pomkocTh 3ByKa. BeicoTa ToHa. bubmmorexa LIOK
TemGp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIC BOJHBI, UX

. ’ bubnuorexa [JOK

23 BOMCTBA U CK Th. [1Ixana
CBOHC CKOpocC https://m.edsoo.ru/ff0ccfe0
AJICKTPOMATrHUTHBIX BOJIH
[IpuHIUIIBEI pauOCBs3U U

24 TeneBuaeHus. Pa3BuTre cpencts
cBs13u. Pagnosiokanus

75 KonTponbnas pabota «Konebanus bu6nuoreka IIOK
U BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpamonnnenHoe

2 pacnpocTpaHEHHUE CBETA B bubnuorexa [IOK
OHOpoAHOM cpexe. Toueunbii https://m.edsoo.ru/ff0cd350
WCTOYHUK CBeTa. JIyy cBeTa
OtpaxeHune cBeTa. 3aKOHbI

bubnnorex K
27 orpaxeHus csera. [loctpoenue bmorexa O
N https://m.edsoo.ru/ff0cd4e0
M300paK€HH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe

28 BHYTPEHHEE OTPaKEHUE. bu6muoreka [IOK
[IpenenbHbIN yroa NoJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
Jlaboparopnas pabota

bub6mmoreka [JOK
29 «3mepenue nokazaresst
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUS] CTEKJIA»
JInnsel. [loctpoenue

30 n3o0paxkenui B munaze. Gopmyna bu6nmoreka [JOK
TOHKOM JIMH3bI. Y BEJIMUCHUE https://m.edsoo.ru/ff0cddle
JIUH3BI
JlaGoparopHnas pabota

31 «HccnenoBanue CBOWUCTB
M300paXEHHUI B TMH3AX)

Hucnepcus cetra. CoXXHBIN
1 cocraB Oenoro cBera. L[Ber.
JlaGoparopnas pabota
«HabnroneHne qucepcuu CBETay
WnTepdepennus caera.
bubnuorex K
33 Judpakmus cBera. Gmiotexa O

JludpakuponHas pemeTka

https://m.edsoo.ru/ff0ced22




HOHepeqHOCTI) CBE€TOBBIX BOJIH.

bub6mmorexa [JOK

34
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue npruOOpsI U

35 YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS
['panuiibl TPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHHUKH. bu6mmorexa [JOK
ITocTynatel cienuanbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeIJIeHNe bubmorexa IIOK

p ) https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHUE JJINHBI
DHeprusi ¥ UMITyJIbC

33 peNATUBUCTCKON YacTullpl. CBs3b bu6nuoreka IIOK
MAaCCBhI C SHEPTHUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHEprusi NOKOst
Kontponbnas pabora «Onrtuka.

39 OCHOI;LI cneulfanbﬁoﬁ TEOPUU Bubmiorexa LIOK

p https://m.edsoo.ru/ff0cf610
OTHOCHUTEITHLHOCTH

40 ®otonsl. ®opmyna [Mnanka. bu6mmoreka [JOK
DOHeprust 1 UMIyJbe GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE

41 @OT(I:B(i)(l)eKTa OI'IBII[TI)I A.T bubmiorexa [JOK

) T https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHsl poTodddexra.

42 VYpaBHeHue DUHIITEHA 17151 bubmmoreka [JOK
dotorddekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanunay Gotodddexra

aByienue ceera. OnbiTsl [1. H.
43 JIIIe6eaeBa XUMHUYECKOE IEHCTBUE bubmorexa TIOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoicTa u

44 MPaKTUYECKOE IPUMEHEHHUE:
dboTornemMeHT, GOTOIATIHK,
COJTHEYHas OaTapesi, CBETO MO/

45 Pemenue 3amad mo reme bubmuoreka [JOK
«INIEMEHTBI KBAHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OIBITE

46 Pesepdopna no paccestauo o- bu6nuorexa IIOK
yactull. [1anerapHas Moaenb https://m.edsoo.ru/ff0d091a
aToma

bubmuoreka [JOK
47 [Toctynatel bo
YJ1aThl bopa https://m.edsoo.ru/ff0d0afa
48 N3nydenue u norioumeHue bubmmoreka [JOK

(OTOHOB TIpH MEepexoJie aTOMa C
OJTHOTO YPOBHS YHEPTUU HA

https://m.edsoo.ru/ff0dOafa




npyroi. Buasl ciekTpos

49

BonnoBkle cBOMCTBA YaCTHII.
Bounsl ne bpoiiss.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. ClIoHTaHHOE U
BBIHYKJICHHOE U3JIyYEeHHE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAJINOAKTUBHOCTH.
OmnsiTel Pesephopaa mo
OIPEIeNICHUIO COCTaBa
PaaArOaAKTUBHOI'O U3JTYUYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
u3nyuyeHus. Bnusuaue
pa)II/IOZlKTI/IBHOCTI/I Ha )XUBBIC
OpraHU3MBbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacmna.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacnaj. ['amma-usinydeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA31 HYKJIOHOB B SITpE.
SnepnHbie peakuuu. SaepHbiin
peakrtop. [Ipobemsr,
MIEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI SIAEPHON IHEPTCTUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHUIIbI.
OTtkpbiTHE TTO3UTPOHA. METO b
HAOJII0JIEHUS ¥ peruCTpaliu
AIIeMEHTapHbIX YacTuil. Kpyrisiid
ctos «DyHIaMeHTaIbHbIE
B3anMoiericTBus. EquHCTBO
(bu3NIeCKOil KApTHUHBI MUPa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3Be3nus,
SIPKUE 3BE3/bl, IUNIAHETBI, UX
BuauMoe ABrKkenne. CoaHeuHas
cucTeMa

56

Comnaue. ConHeuHast aKTUBHOCTD.
Ucrounnk sneprun ConHua u
3BE3/I

57

3BE3/bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3]IbI TJIABHOM
MOCJIEI0BATEILHOCTH.
BuyTpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O
MIPOUCXOXKICHUHU U IBOJIOLUU
CouHua u 3B€31

58

Mneunsiii [lyTe — Hamma
lNamakTuka. [lonoxenune n
nasmxeHne Connua B ["amakTuke.




lanaktuku. Y€pHbIEe IBIPHI B
SITpax TaTaKTUK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydeHue.
MerarajiakTuka

60

Hepemennsie mpo6iembl
aACTPOHOMUU

61

Kontponbnas pabota «51eMEeHTHI
aACTPOHOMUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Posb
(bU3UKK ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATUYECKOM cdepax IesaTeTbHOCTH
YyeJIoBeKa

63

Ob6o6matonuit ypok. Ponib u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN KapTHUHE
Mupa

64

Ob6o6matomuit ypok. Poib
¢busndeckoii Teopun B
(bOpMUPOBaHUY MTPECTABICHHUI O
bu3nIecKoii KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
¢u3nuecKoil KapTHHBI MUpPa B
o01eM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUHN O IPUPOJIE

66

PesepBHelil ypok. Marautaoe
1oJie. JJIEKTpOMarHuTHas
MHAYKIHS

67

PesepBHblii ypok. OnTuka.
OcHOBBI CIELIMATIBHOM Teopun
OTHOCHUTEIILHOCTHU

68

Pesepnsiii ypok. KBanTOBas
¢u3uKa. DeMEeHTbl aCTPOHOMUH U
acTpopHU3UKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOAUYECKHE MATEPUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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