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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW U TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOW IMporpammel, npeactaBieHHbIXx B OI'OC
COO, a Takxke ¢ ydé€roM (enepasibHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLIETIIIUU TIpernojiaBaHusl yueOHoro npeamera «Duszmka» B 00pa3oBaTelbHBIX
OpraHu3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux (u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPeAMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE€ YUYUTHIBAET HEOOXOAMMOCTbh PEAH3aLUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4YE€OHbIMU mpeaMeramu. B Hel
OIPENETSAIOTCS OCHOBHBIE LIETM M3Y4YeHUs (PU3MKH Ha ypOBHE CPEAHEr0 OOIEro
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o (r3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YNbTAThl OCBOEHUS Kypca (U3UKU Ha 0230BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e coJepxkaHue yueOHoro npeaMera « Du3uka» mo rogamM o0y4eHHUs..

du3znka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOIbI, BBICTyNas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaroiem Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHWH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEPreTuKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUS] HOBBIX MAaTE€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yuyenne ¢Gu3MKKM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroummxcs, B (popMuUpoBaHHME YMEHHM MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINOJIHEHUH UMHU Y4€OHBIX HCCIEA0OBaHUM.

B ocHoBy kypca ¢usuku s YpOBHSI CpeIHEro oO0mero oOpa3oBaHUs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBL €ro
IIOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUU C HeW MaTepuanl Kypca (QU3HKU
oObeauHEH BOKPYr @Qu3nueckux Teopui. Benymum B Kypce sBisieTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHH, BEIICCTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeamnosiaraeT HCIOJb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3MKkn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeanonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIOKECHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamuszyercss TOCPEJICTBOM BBEJICHUS JJIEMEHTOB
CONlep)KaHMs, TIOCBAIMIEHHBIX OKOJOTHYSCKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpEIHEro OO0IIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYype MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TMPHUPOAE, T'PaHMIAX
MPUMEHUMOCTH TCOPUH, Ui OIHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHHA W
IIPOIIECCOB).

CHUCTeMHO-JIeSITeTPHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamu3yeTcs MpexIe
BCETO 3a CYET OpraHU3AIMK DKCIICPUMEHTATBHOU ACATEIHPHOCTH OOYYAFOIIMXCA.
s Ga3oBoro ypoBHsS Kypca (HU3MKHM — OSTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPHUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpBIE B IIporpaMmMme mno (pusnke oObeAMHEHBI B OOIIMH CIUCOK YUCHUYSCKHUX
MpaKTUYECKUX padoT. BrljeneHne B ykazaHHOM TepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ¥ OICHKH, OCYIICCTBIISICTCS  YYaCTHHKAMHU
o0pa3oBaTeILHOTO TMpollecca MCXOM U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeunmBaeTCs  OBJAJCHUC
OOyJaroIMMHUCSI YMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPEHHS, HMCCIICTOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonpimoe BHUMaHWE YACHACTCS PEIICHUIO pPACUETHBIX M KAaYeCTBEHHBIX
3amay. [Ipu 3TOM 11 pacu€THRIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4dl C SIBHO
3aJIaHHOMN (PU3MUECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh N3y9YCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
oOBbsICHEHHE MpOoTEeKaHUs (U3MYECKUX SBJICHUM W TPOLECCOB B OKPY’KAIOIIEH
XKU3HHU, TpeOyromue BbIOOpa (PU3MYECKON MOJEHM ISl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k marepuansbHO-
TEXHMUYECKOMY O0O€CleYeHHI0 Y4eOHOro mpolecca 0a30BbI YypOBEHb Kypca
(bU3MKK Ha yPOBHE CpeIHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
peAMEeTHOro KaOuHeTa (M3MKUA WIM B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kaOuHere (QU3UKU TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOE OOOpYAOBAaHHWE ISl BBHITIOJIHEHUS YKA3aHHBIX B
nporpaMMe Mo (U3MKe YUYCHHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
obopy0BaHue.

JleMOHCTpallMoHHOE  000pyZoBaHHE (OpPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIBbHOM JIOCTaTOYHOCTM U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil AJis
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA H  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIabopatopHoe 0OOpyAOBaHUE [UIsl YYEHHYECKUX MPAKTHUYECKUX pPaldoT
dopMupyercss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcsi. TeMaTH4ecKHMe KOMIUIEKThI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BaHUU aHAJOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETIAIMH U3YUYEHUS (GU3HKHU B OOLIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHHs OOYYaroIIMXCS K HayYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CITOCOOHOCTEIA;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopmupoBaHHE YMEHUU OOBICHATH SIBICHUS C HCIOJIb30BAaHUEM
bu3MYeCcKUX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeacTaBICHUNA O poNM (PUBUKHU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTkeHne ATUX Ieei 00ecrednBacTCsl pEIICHHEeM CIEeIyIONNX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHYECKUE 3HAHUS IS
OObsiCHEHUS (PU3MYECKUX SBICHUU B TNPUPOAEC U JUISl TNPUHATUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3a]ad C SBHO 3a/JIaHHOU
dbu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbLHOE
co3faHue GU3NIeCcKol MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanud uHbOopMaIuy,
OIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHI IJisl Pa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepyaraembiii B mporpaMme Mo (Qu3MKE IMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPabOT M OMBITOB C YYETOM MHIUBHIYaTbHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.



COAEPKAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUS

®usuka — Hayka o npupozae. HaydHble MeTOABI MO3HAHUS OKPY>KAIOILIETO
Mupa. Ponb DOKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBIL.
OKCnepuMeHT B (U3HKE.

MopenupoBanue (pU3MYECKUX SBJICHUM M TpolieccoB. HayuHble THMOTE3BI.
duznyeckre 3aKOHBI U TeOpUHU. ['paHUIIBIl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto ¢usuku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U LUQPOBbIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pazgea 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe naBMkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOI'O JBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepuaJbHOW TOYKH, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPsSMOJUHEWHOE IBrkKeHue. I'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMeIIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobOosHOE nmajfieHue. Y CKOpeHUue CBOOOHOTO MaICHHUS.

KpuBonuuennoe  nBuxeHue. JIBMKEHHME  MarepualbHOM TOYKH 11O
OKPYHOCTH C MMOCTOSHHOM 1O MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTenbHOE yCKOPEHUE.

TexHuyeckre yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ] yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu npu JBHKEHUU 0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydeHne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MIOCIICIOBATENbHBIC PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IIAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue nBMKEeHUS Teaa, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenvsHOcTH  [aymes.  IlepBeii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectn. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTymarenbHOE 1 BpamaTeIbHOE IBIKEHHE a0COIIOTHO TBEPAOTO TeTa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llmeyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepLUM.

CpaBHeHure Macc B3aMMOAECHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1ehOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUs TBEPIOTO Tela. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne nBmxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YOPYrOCTH, BOZHUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

UccnegoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Telda, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonbl cCOXpaHeHUA 6 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKU (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMITyJibCa Tella. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTrBHOE IBUXEHUE.

Pabota cuibl. MOIHOCTB CHIIBI.

Kunetnueckass »Heprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEPrusl. [ToTenuuanbHas SHEPTHUs yIpyro
nepopMupoBaHHoi  mipykuHbl.  [loTeHuManbHast  2HEprust Tena  BOIM3U
MOBEPXHOCTH 3€MJIH.

[loreHuManbHBlE W HEMOTEHUUAIBHBIE  CHJIBI. CBsi3b paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPrUM CHCTEMBI TElL
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCcTpOCTBa UM MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

[Tepexon mOTEHIIUATEHOM SHEPTUHN B KHHETHYECKYIO H 0OpaTHO.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3ydenune abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. Mogiekyasipaasi pu3suka 1 TepMOAMHAMUKA
Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUUECKOU meopuu
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBAa. MOJIENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl MoJekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TerutoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana tremneparyp
Llenbcus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KMHETHYECKOW TEOpUH HUJCAIbHOrO raza. AOCONIOTHAs TeMIlepaTrypa Kak Mepa
CpEIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO JBWKEHUA uacTul rasza. [llkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneera—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e C MOCTOSIHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, GoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OmnbiTel 0 AU GY3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JIBUKEHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYyIIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, WUTIOCTPUPYIOIIas IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOUIUE YPABHEHUE COCTOSHUS UICAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

Ornpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MEK/ly apaMeTPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMmoanHamMuueckass cucremMa. BHYTpeHHsII 3HEprus TEPMOAMHAMUYECKON
CUCTEMBI U cIOcO0BI €€ n3MeHeHus. KonuuecTBo TeroTel U padoTta. BHyTpenHsis
BHEPrusi  OJHOATOMHOTO  HJI€albHOr0  ra3a.  Buael  Temsonepeaayw:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue TepBOro 3akKOHAa TEPMOJMHAMHUKHM K u3ompolieccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPpoIeccoB B MPUPO/IE.

TeruoBple  MammHbl.  [IpuHOMOBI  JEMCTBUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosQduuueHT mnosie3Horo
nerictBusl TemioBod MamuHbl. [{ukn KapHo u ero kos>pduumeHT mosie3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHudeckue yCTPOICTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEH HSHEPTrUU Tella MPH COBEPIICHWH PaOOTHI: BBUICT
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHenue BHyTpeHHEH SHEpruu (TeMIiepaTyphbl) Teia MpH Tervionepeiaye.

OmeIT 1O anuabaTHOMYy pACIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu nmapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUSs, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3mepeHne yaenbHOU TEIIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanus gewyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanusa. Mcnapenue u kuneHue. AOCOMIOTHAsA U
OTHOCHUTEJIbHASL BJIQXHOCTh Bo3ayxa. HaceimeHHbI mnap. YjaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUSI OT JaBJICHHUS.

Tépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaslaHca.

TexHuyeckre yCTpOCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYECHHS] COBPEMEHHBIX MaTEpPHaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOJCTBa HACBIIICHHBIX APOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IaBJIeHUs KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonuvl

N3mepenre 0OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Pa3znen 4. DnekrpoauHaMuka
Tema 1. Inekmpocmamuxa
OneKTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsinoB. [IpOBOJHMKHK, TUANEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€KTpUUECKUi 3apsi.
Onextpuyeckoe mnone. Hanpsok€HHOCTh anekTpuueckoro mnons. I[IpuHuun



CYHEPHO3ULIUNA DIEKTPUYECKUX Iosier. JIMHMKM HanpsyKEHHOCTH JIEKTPUUYECKOTO
TOJIS.

Pabora cun  anekrtpocratmueckoro  mois.  [lorenmuman.  Pa3HocTh
nOTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B DJIEKTPOCTATHYECKOM  IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3allliTa, 3a3eMJICHUE DJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUS AIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JINBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOopa OT IUIOLIAIN
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHIEHCATOPA.

Vuenuueckuii axcnepumenm, nabopamopmuvie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toxu é paznuunplx cpedax

ONEeKTpUYECKUd TOK. YCIOBUSI CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsikenue. 3akon Oma 115 ydacTka 1EMnu.

DNEKTPUYECKOE CONPOTHBIICHHE. YIEIBHOE CONPOTUBJICHHE BEILECTBA.
ITocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COCANHEHNE ITPOBOIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3axon OMa 15t MOJIHOM (3aMKHYTO#) 2JIeKTpuueckoi 1ienu. KopoTkoe 3aMbIKaHKeE.

ONEeKTpOHHAass  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOAHUKHY. CoOcTBeHHast 17§ IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKoBbIE TPUOOPHI.

ONeKTpUYecKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUALINA. DIIEKTPOJIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN U0/, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CmenaHHOE COETMHEHUE IPOBOAHUKOB.

[Ipsmoe w3MepeHue >IeKTpoABMKylIer cuibl. KopoTkoe 3ambikaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMIPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUS] METAJNIOB OT TEMIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii v IpOBOJIUMOCTb BO3AYyXa.

OIHOCTOPOHHSSL MPOBOAUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3yyeHne cMemaHHOro COEAMHEHUS PE3UCTOPOB.

N3MepeHue 3IeKTPOBUKYIIEH CHUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amekrponmsa.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCyliecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meswcnpeomemuvie nowsimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIUYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napaboia, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH >KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPEaauH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAS IAUCCOLMALINS,
raJlbBaHUKA.

l'eoepagus: B1aXXHOCTb BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE IBUKEHUU C HMCIOJb30BAHHMEM MEXaHHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOMAIIWIHUKH, HCMIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JAPYIrHE), IBUTaTelb BHYTPEHHEIO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE DJIEKTPONpPHOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpPEeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaMuKka

Tema 3. Maznummnoe noJie. INeKmpoOMazZHUMHAA UHOYKUUSA

ITocTostHHble ~ MarHuThl.  B3aumMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bektop MarHMTHOW HWHAYKUMM. [IpuHOMI Cynepro3uiuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHYKIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe TI0J€ MPOBOJHUKA C TokoMm. KapTuHa JUHUNA WHIYKIUU
MarHUTHOTO TOJSl JIJIMHHOTO MPsIMOTO IMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBIIEBOIO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHHE.

Cuna Jlopeniia, €€ MOIy/Ib U HaIlpaBjieHUE. J[BUYKEHUE 3apsSyKEHHON YaCTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BEekTOpa MarHUTHOU
MHAYKUAHW. OJIEKTPOABMKYIAS CWia HWHAYKUUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanges.

BuxpeBoe nsnexkTpuueckoe Tmosie. DJIEKTPOJBIXKYILAs CUJa HUHAYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENBHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

IIpasuio Jlenua.

NHnykTUBHOCTh.  SIBJIGHME CAMOMHIYKIMHU. OJIEKTPOJBWXKYILAs  CuUJa
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYILIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre YCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: TMOCTOSIHHBIC
MarHuThl, BJEKTPOMArHUTHI, SJIEKTPOJBUraTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMy4YKa MATHUTHBIM TIOJIEM.

JIuHMM UHYKIIUM MarHUTHOTO TOJIS.

B3auMojeiicTBrE IBYX MMPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cviibl JIOpeHIIa Ha HOHBI AJEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHON UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABWXKYIIECH CUJIbI MHAYKIUM OT CKOPOCTH M3MEHEHMS
MarHUTHOTO MOTOKA.

SIBNEeHNE CAMOUHTyKIINH.

Vuenuueckuii oxcnepumenm, 1abopamopsie pabomol

N3ydeHne MaraHuTHOTO MOJISI KATYIIKK C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUU.

Paspnen S. KoeOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOJI€OAHUA

KonebarenbHass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJI€OAHUS.
["apmonnyeckue konedanus. [lepuoa, yacrora, ammumryga u (aza xoneOaHUU.
[IpyXMHHBIN MasTHUK. MaTeMaTH4ECKUM MASTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruy Npy raApMOHUYECKUX KOJICOaHMSIX.

Koneb6arenbupiit  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akOH CcoXpaHEHUs
HHEPrUU B UJEATBHOM KO0JI€OATEIbHOM KOHTYDE.

[IpencraBneHue o 3aTyxarolux KojeOaHUsx. BeIHy X /I€HHbIE MEXaHUYECKHE
kosie0anus. Pezonanc. BoiHyKA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUs.

Ilepemennpiii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKHE PUCKHU MpPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

UccnepoBanue mapamMeTpoB KoJieOaTENbHOW cHCTEMbl (IIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTtyxarmmx KojaeOaHmii.

HccnenoBanne CBOMCTB BBIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocCienOBaTENbHOM COEAUHEHUM PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUY 3JIEKTPOINEpPEIaUu.

Vuenuueckuii oxcnepumenm, 1abopamopnuvie pabomwi

WccnenoBanue 3aBUCMMOCTH NEPHOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTH U MacChl Ipy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENH W3  MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE GOIHbL

Mexannueckrue BOJIHBI, ycloBHS pacnpoctpaneHusa. Ilepumon. Ckopocthb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
HNuTtepdepenus u nuppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUYEHHUS JIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [I[puMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE TPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue ¥ pacCIpOCTPaHEHUE MOMIEPEYHBIX U MTPOIOTHHBIX BOJIH.

KomneOGmromieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue otpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJeOaHUM.



Hccnenoanue CBOMCTB  DJJICKTPOMAarHUTHBIX  BOJIH: OTpaXkEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgamMonuHEWHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxxenne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbli yroia MNOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB O0enoro cBeta. L[Ber.

ColOuparomyie u pacceuBaromue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOsIHME W ONTHYECKash CUjla TOHKOM JuH3bL. [locTpoeHue nzoOpaxeHUil B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMysia TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBas ontuka. Wurtepdepenuusi cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEpP(hEpPEHIIMOHHOU
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust ceta. [ludpakuumonHas pemérka. YciaoBUE HaOMIOAEHUS
IJIABHBIX ~MAakCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHHYecKre YCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE pACIPOCTPAHEHHE, OTPAXXEHHWE W MPEJOMIICHHE CBETA.
OnTudeckre mpuOopsI.

[TonHoe BHYyTpeHHEE OTpaxkeHne. Moaens CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue narepdepeHImm cpera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHue criekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIBI0 AUGPAKIUOHHON PEIIETKU.

HabGnronenue nossipusanuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul



N3mepenune nokasaresns npeoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nesn 6. OcCHOBBI cIeIUAIBLHOM TEOPHUHM OTHOCUTEJILHOCTH
['pannnpl  OPpUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [locTtynatsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAICHHE
JUTMHBI.

SHCpFI/I}I " UMITYJIBC peHHTHBHCTCKOﬁ YaCTHUIbI.

CBsI3p MacChl C DHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pazgen 7. KBanToBas ¢pusnka

Tema 1. dnemenmol KEAHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
doToapdexra. YpaBuenue OiiHmTeiiHa s poTodPdekra. «KpacHas rpaHunar
dboTorddekra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(QdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHUIO o -YacCTHIL.
ITmanerapHas Mmogmens aroMa. Iloctrynmatrel bopa. M3imydyeHune U moriiomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBbIe cBolicTBa yactull. Bonuel ne bpoia. KoprnyckynsipHO-BOJIHOBOM
Ty alli3M.

CHoHTaHHOE U BBIHYKJEHHOE U3JTy4YEHHUE.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pesepdopra.
Ornpenenenue NJIMHBI BOJHBI Ja3epa.
Hab6nronenue nuHedvaTsix CIIEKTPOB U3TYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi
Habmronenue nuHeM4aToro CrexkTpa.
Tema 3. Amommnoe aopo
OKCIEPUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs snpa. OTKphITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paanoakTuBHOro wu3nydeHusi. CpoiicTBa anbda-, Oera-, TamMma-U3ITy4YCHUS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHEe npoTOoHAa U HelTpoHa. Hykionnas moxens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIM Oera-pacmazn. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jledekt maccsl sapa.
SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTtop1 HAOMIOAEHUSI U pErUCTPAllH SJIEMEHTAPHBIX YaCTHULL.
dyHIaMEeHTaNIbHBIE B3aUMOJICHCTBUA. EMMHCTBO (hU3MvecKoi KapTHHBI MUpA.
TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, sinepHblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOIINUX YaCTHULL.
Vuenuueckuii axcnepumenm, nabopamopuvie pabomoi
HccnenoBanue TpekoB yacTHIl (110 rOTOBbIM (oTOrpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3UKHU

Otanbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bupg 3Bé3gHoro neba. CosBe3ausi, spKye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU>KEHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounumk sHeprum ConHOa M 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHbBIM KJacc —
CBETHUMOCTB». 3BE3/BlI TJJABHOW IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» Ul 3BE3J TJIABHOW IOCIJIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Boironuu ConHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nBrwxenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
raJIaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00s1a. Pa3doeranue rajiakTuk.
Teopus bonbioro B3peiBa. PEMKTOBOE U3ITyUYECHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJI ONPEIeNICHUs MOJI0KEHNs HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOoyIapus U IpKUe 3BE31bI.

Hab6nronenus B reneckorn Jlynsl, miuanet, Maeunoro [TyTu.

O06o01maronee NOBTOpeHue

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COITMAJILHOM M 3TUYECKOU cepax AeATebHOCTH YEJIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, pOib (HU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MeknpeaMeTHbIE CBS3U

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Meswxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHUE CUCTEMBbl YPaBHEHUW, TPUTOHOMETPUUECKHUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIUM HAa OCHU KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKKH TOJI00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpoJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBINA
aHaJn3.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUM BJIEKTpOIEpeNay, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaaUuONpPUEMHUK, TEIECBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA INTPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne ydeOHOTO TpeaMmera «®Du3nWKa» HA YPOBHE CpPEIHErO OOIIEro
oOpa3oBanus (0a30BbIM YPOBEHB) JOJDKHO OOECTICUHUTH JOCTIKCHUE CICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHUS Yy4eOHOTro npeaMera « DU3nKay JOJKHBI
OTpaXaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCSd PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMUEN JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbBITA JEATEIBHOCTH B IMPOILIECCE pEAM3allMi OCHOBHBIX HANpaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIEYETIOBEYECKMX  T'YMAaHUCTHUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alNY;

YMEHHUE B3aUMOJEHCTBOBATH C COIUAIIBHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TrpaXKJaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYyAapCTBEHHBIM CHUMBOJIAM, IOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OyAYIIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
NpUCYILIEro (pU3nYecKoi HayKe;



5) Tpy10BOro BOCIMTAHUSA:

UHTEPEC K pa3IMyHBIM cdepaMm NnpodhecCHOHANbHONU AESATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMO0Opa30BaHHIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rM4eCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPHI, OCO3HAHHE TJI00AIILHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOUIEH CPEJIe HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHue OmbiTa JEATETLHOCTH SKOJOTUYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 IIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOU JIeSITeJIbHOCTH, TOTOBHOCTH B MpOLIECCe
u3yuyeHus: (U3MKM  OCYIECTBISATH  TMPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITENIbHO  (hOpMyJIUpOBaTH W aKTyaJU3UpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh LENU JEATEeIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHOKCHMUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTM M TMPOTUBOPEUUsT B  paccMaTpPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMBbI ¢ yU4ETOM aHalM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCIOBHSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pPa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
BbasoBble ucciiegoBare/ibCKe A1eCTBHUSL:
BJIaJIETh HayYHOU TEPMHHOJIOTHEHN, KIIOUEBBIMHU MOHATHSIMUA U METOJAMHU
busznueckoil HayKu;



BJIAJICTh HaBBIKAMU y4€OHO-MCCIIEIOBATEIHCKON M TIPOEKTHON JCATEIHHOCTH
B 00y1acTd (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a/ad (PU3NYECKOTO COJACpKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHUS,;

BIIAJICTh BHUJAAMH JEATEIBHOCTH TI0 TIOJYYEHUI0O HOBOTO 3HAHUS, €T0
WHTEpHpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3upoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh AapryMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUHU PEIICHHUS;

aHaJIM3UPOBaTh TMOJYYCHHBIE B XOJE€ pEUICHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (OopMyJIHMpoBaTh COOCTBEHHBIE 3aJadyM B 00pa30BaTEIbHOMN
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTHh 3HAHHWS 10 (U3HKE B MPAKTHYECCKYI0 001acTh
KU3HEEATCIIEHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTUHAIBHBIC TIOIXO0/IbI M PEIICHUS;

CTaBUTD MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

PaGora c undgopmanmueii:

BJIQJICTh HABBIKAMHU TOJyYCHHS HWH(POpMaUu (HU3NICCKOTO COJCPIKAHHS W3
HMCTOYHUKOB PAa3HBIX THUIOB, CaAMOCTOATEIBHO OCYIIECTBISATh TOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HHTEpIpEeTanuio MHGOPMAIMK Pa3IUYHBIX BHUJIOB U (HOpM
MPEeICTaBJICHMUSI,

OIICHUBATH JIOCTOBEPHOCTh HH(POPMAITUH;

UCIIOJIb30BaTh  CPeACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHUHM KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3a1ad ¢ CcoOMIOJIcHHeM TpeOOBaHUN OSPrOHOMHKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX M JTUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEpKaHUA B Pa3IMYHBIX (opMarax c
y4€TOM Ha3HAYCHUS HHPOPMAIIUK U TIEJICBOUM ayIUTOPHH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaTU3aIUH.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUA:
OCYIIECTBIISITH OOIICHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JCSITEIbHOCTH;
pacro3HaBaThb  MPEANOCHUIKM  KOH(DIUKTHBIX  CUTyalMd M CMAr4aTh
KOH(JIUKTHI,



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHs C HCHOJb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh M UCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIAHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHUMATh LEJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacmnpenenartb poiid ¢ YYETOM MHEHHH YYaCTHHKOB, OOCYXIaThb pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJAJa W KaXJOTO YYACTHUKA KOMaHJbl B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C TIO3UMLUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIC y4eOHbIE 1efiCTBUSA
Camoopranu3anus:

CaMOCTOSTENIbHO OCYIIECTBISATh MMO3HABATENbHYIO ACSTENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHH, BBIBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENIBHO COCTABJIATh IJIaH PEIICHHMS PACUYETHBIX M KA4YE€CTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciipsaTh paMKHd Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEANOuYTeHU;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHMIO U TMPOSIBICHUIO DJpPYAULIMA B 001acTU
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  pedieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMI;

UCIOJIb30BaTh MPUEMBI peIIeKCUU Uil OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IMPUHUMATH PEIIEHUS IO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTUX TMPU aHAIM3E PEe3yJIbTaTOB
TESITEIILHOCTH,

MPUHUMATH CeOsl, TOHNUMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIM3E PEe3yJIbTaTOB
TESITEIILHOCTH,

MPU3HABATh CBOE TIPABO M MIPABO APYTUX HA OIIUOKH.

B mpomecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro ooOIero ooOpa3oBaHUs Yy OO0ydarolmuxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIH UHTEIUICKT, MIpEeIoJIararo i
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOILIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIILHON Cdephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHUIO IS U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

OMIIATHH, BKIIOYAIOMICH CITOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

JIEMOHCTPUPOBATh HA MPUMEpax POjb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINCH:
MaTepuajibHas TOYKa, MHEpLIHUAJIbHAS CUCTEMa OTCUETa, aOCOFOTHO TBEPAOE TEO,
WJICAIIBHBIN Ta3, MOJEIMN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacrio3HaBath (U3UYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KMHETUUYECKON TEOPUM CTPOCHHUS BELIECTBA U



ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
NBIDKEHUE, CBOOOJHOE TMaJICHUE TeJl, JBIKEHHUE IO OKPYKHOCTH, HHEPLHS,
B3aumojencTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE JKHUJIKOCTEN
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArpeBaHUM (OXJIAKIECHUH ), TETIOBOE
PaBHOBECHE, WCHAPEHUE, KOHJICHCAUHUs, IUIABJIICHUE, KPUCTAIUIA3ALMNS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HArPEBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMSA Tra3a B  HM30IPOLECCaXx,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE NBIIKCHHE, HCIONB3Yys (PU3NUECKUE BEITHYMHBIL:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKAasd 3HEPTUsl, MOTCHUUAIbHASA SHEPTHS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; MPH OMNUCAHWU MPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS W EIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHUS,
UCIONB3Ysl (U3MYeCKue BEIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KMHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBUKEHUS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEILIOThl, BHYTPEHHSS HHEprus, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUSL TEIJIOBOTO JBUTATENsA; IMPU OIMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEJIUYMH, UX
0o00O3Ha4YeHUsT U CIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIUYHHAM;

ONMCHIBATh U3YUYCHHBIEC AIEKTPUUECKUE CBOMCTBA BELIECTBA U DIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YST (PU3MUECKHE BEIIMYUHBI: DJICKTPUUECKUN 3apsij,
AIEKTPUYECKOE I10JI€, HANPSKEHHOCTD I0JI1, TOTEHIMAJ, PA3HOCTh IMOTEHIUAIOB;
NPy OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUH CMBICIT HCHOJIb3yEMBbIX
BEJIMUMH, UX OOO3HAYCHMS W E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHAIM3UPOBaTh (U3MUECKUE TPOIECCHl U SBICHUS, UCIONB3Yys (hU3ndecKue
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHOTO TsAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHECHUS MEXAHUYECKOM DHHEPruu, 3aKOH COXPAaHEHHS MMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIMUII PABHOMPABUS WHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHHS BELIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEN KUHETHYECKOW IHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYJ C
abCOIOTHON TeMIepaTypoH, MEePBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyinoHa, mpu 3TOM pa3inyaTrh CJIOBECHYIO
GbOpMYJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BhIpaXEHUE W YCJIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIC NPHUHLMIBI JEHCTBUS  MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX 0O€30MacHOTO HCIOIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI TI0 MCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopMynupoBath mpobieMy/3agadyy M TUIOTE3Y Y4eOHOTO HKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBAaHUSA, MPOBOIUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYUIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIENIOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIIMYMHAMU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKcHpoBaTh pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKHUX BEIMYUH B
BUJIe TaOnMIl U rpauKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

cobJiroaTh mpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCICTOBAHUM B
paMKax ydeOHOIro OJKCIIEpUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM W MPOEKTHOU
JESTEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0OBaHUS;

pemath pacu€THble 3aJaud C $BHO 33JaHHON (PU3MUYECKON MOJEINbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe NIl €€ pelIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIACHUI C OMOpOWd Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznyeckue sBICHUS,

UCMOJIb30BATh Opd  pelieHud  y4eOHBIX ~ 33Jad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpEJICTaBIICHUs Y4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUK, MOTy4eHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIyYaeMyto HH(HOPMAIIHIO;

NPUBOJUTH MMPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOUIEH Cpee;



paboTaTh B TpyHme C BBIIOJHEHHEM pAa3JMYHBIX COLMAIbHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpaCHpeleisITh OO0S3aHHOCTU U
IUIAHUPOBATH JIESATEIBHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTO (HU3HKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B IPAKTHYECKOW IEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS M3YyYEHHBIX (PU3UUECKHX MOAeNei:
TOYEYHBIN JEKTPUUECKUIN 3aps], JTy4d CBETa, TOUEUHbIH HCTOYHUK CBETA, siICpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]pa MpU PElIEHUU (PU3NYECKHUX
3aj1ad4;

pacrno3HaBaTh (PU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSCHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHIYKUUSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJAHUK C TOKOM M JIBWXKYILUMHCS 3aps], 3JIEKTPOMArHUTHbIE KOJeOaHus u
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJApU3ALMs  CBETa, JAUCIEepCHUs CBETa,
dbotoanexTpudeckuii 3Pdext (hoTorddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M HCKYyCCTBEHHas
pPaZMOaKTUBHOCTS;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTH  PAa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), HUCIOJIb3Ys (PU3NYECKHe BETUUYHMHBL:
IEKTPUYECKUIN 3apsill, CWJIa TOKa, AJIEKTPUYECKOE HAIPSKEHHUE, AJIEKTPUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIKYIIAsl cuja, paboTa TOKa,
WHAYKIUS MarHUTHOTO Mojs, cuia Awmmepa, cuna JlopeHua, WHIyKTUBHOCTH
KAaTYUIKHA, DHEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO TMOJeH, MepUuo] M YacToTa
KoieOaHUN B KoJeOaTenTbHOM KOHTYpE, 3apsd]l U CUjla TOKa B Ipoliecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KoJieOaHud, (OKYCHOE PpACCTOSIHHE U
ONTUYECKasl CHUjla JIMH3bI, MPU OIMCAHUM MPABWIBHO TPAKTOBAaTh (DU3HUECKUN
CMBIC]I HCIOJBb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUSI U E€IUHHULbI, YKa3bIBaTh
bopMynbl, CBS3bIBAIOIIME JaHHYI0 (U3MYECKYIO0 BEJIMYMHY C JIPYTUMHU
BEJIMYNHAMU;

ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCHOJIB3YS
¢usznyecKkue BEIMUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJ TIOJTypacmana, SHEPTHs CBSI3U
aTOMHBIX SIIEP, MPU OIMUCAHUM TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOLIME JIAaHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYUMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (U3MUECKHUE TPOIECCHl M SBICHUS, WCIONIB3Ys (DU3NUECKUC
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TTOCIICIOBATEIHLHOTO M TapaJIJICIIBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jkoymns—JIeHra, 3aKoH 3JE€KTPOMAarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHHE ODWHINTEeHHa ms (oTorddekra,
3aKOH COXPAHECHHS DHEPTUH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUUECKOTO 3apsia, 3aKOH COXpaHEHHWs MacCOBOTO YHCIa, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM Pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKOE BBIPAKEHHE U YCIOBHUS (TpaHHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIpaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TIOJIS TPOBOTHUAKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBaEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI M0 HCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C WCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3TOM
dbopmynupoBaTh TpobiieMy/3aadyy W TUIOTE3y Y4YeOHOTO OSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0O0PY/IOBAaHHUS, MPOBOAUTH OIBIT U
(bopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJISATh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3MUECKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHUS W HMCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUM: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BHJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIENOBATEILCKOW W MPOCKTHOU
NESATETLHOCTH C HCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
00OpYyI0BaHUS;

pemiath pacu€THbIe 3a7a4d C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIIbIO,
UCITONIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITE, HA OCHOBE aHaJM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3UUECKYIO MOJIETh, BBIICIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
HOJIy4YE€HHOT'0 3Hau€HUs (PU3NUECKOI BEIINUNHBI;

peniaTh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(duznueckue SBICHUS;

UCII0JIb30BAaTh Opd  pelieHud  y4eOHBIX ~ 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEJICTaBJICHUS y4eOHOW U HAyYHO-MTOMYJISIPHON HHPOPMAIIUH, TTOTyYeHHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyto HHPOPMAITUIO;

OOBSICHATh NPUHLMUIBI JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCIIOJIb30BAHMS B MOBCEAHEBHOM
YKU3HU;

OPUBOJUTH IPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH P OOpAILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEeH cpene;

paboTaTh B TIpyNIe C BBIIOJHEHUEM pa3JIUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PpabOTy TPYIIbl, PAalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESTENIbHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJIeKBaTHO OIIEHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KounuecTBO 4acoB DJIEKTPOHHbBIE
HaunmeHoBaHue pa3/ae/ioB H TEM nudpoBbIie
Ne o/n P Kontpoabusie | IIpakrtuyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O IIO3HAHMUSA
1.1 ®du3uka ¥ METOAbl HAYYHOT'O ITO3HAHMS 2 bubmmorexa [OK
' A Y https://m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunewaria > https:/m.edsoo.ru/7f41b£72
bu6mmoteka [IOK
2.2 unamuka 7 https://m.edsoo.ru/7f41bf72
bu6nmmorexka [IOK
2. 1 1
3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f41bfT2
Hroro o paszuemny 18

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJIUHAMUKA

11 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 | bubnnoreka [IOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
32 O 10 1
CHOBBL TepMOZUIHaMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubmuoteka [LIOK
' ®Pa30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 MEKTPOCTATHI 10 https:/m.edsoo.rw/7E41b£72
42 ITocTossHHBIN 35IEKTpUYECKHUH TOK. TOKH B b bu6mmoreka [IOK

' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Kontpoabusie | Ilpakrtnyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. JIEKTPOANHAMUKA
L1 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHas 1 1 3 bubnnoreka [IOK
' UHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue 1 3JIEKTPOMarHUTHhIE 9 bubmmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 ) bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmorexka [IOK
. 1
2.3 Onrika 0 3 https://m.edsoo.ru/7141c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

11 OcHOBBI cieIIUaILHON TEOpUU 4 | bubmuoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®PU3UKA
. bubmuoreka [JOK
4.1 DJeMeHThl KBAHTOBOU ONTHUKHU 6 https://m.edsoo.ru/7f41¢97¢c
4.2 Ctpoenue aroma 4 bubnuoteka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHOe sApo

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznen S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPU3IUKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznean 6. OBOBIIIAIOIIEE TIOBTOPEHUE

6.1 O6o061matoriee MOBTOPeHHE 4 E;;?;if:iigﬂ??ﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuectBo 1acon DJIeKTPOHHBbIE
Ne Mara nuppossbie
Tema ypoka Konrpoubueie | IIpakTtnyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcsl
®u3uka — HayKa O IPUPOJE.
1 Hayunble MeT(}), bl nofmﬁm;{ 1 buomiorexa LIOK
Y A https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIIEeT0 MUpPA
Ponb 1 MecTo usuku B

) (hopMUPOBaHUH COBPEMCHHOM | bubmmoreka [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESITEIIbHOCTH JIFOIEH
MexaHn4eckoe JBUKEHHUE.

3 OTHOCHTEIHPHOCTh MEXaHHIECKOTO | bubnuoreka [JOK
nerkeHus. [lepemelenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE NPSIMOIMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe maieHue. Y CKOpeHHe ) bu6munorexa [IOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOE TBUKEHHE.

7 JIBU>keHue MatepuaibHOU TOUKH MO 1 bubamorexa [HOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHumn otHocuTensHOCTH [anues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepunansHble CUCTEMBI OTCYETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

bubnnorexa [IOK

9 Cynepno3uiuu cui. Bropoit 3akoH
N https://m.edsoo.ru/ff0c3be8
HeroTona i1t MaTepualibHON TOYKH

10 Tperuii 3axon HeroToHa 11151 bu6mmotexa LIOK
MaTEPHUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTO TsAroreHus. Cuna

11 TsKecTH. IlepBas kocMudeckas bubmmorexa LIOK

P https:/m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koappuuuent tpenus.

13 Cuna an OTI/IBJIGI({bI/Iq:I npu L[Blz;ieHHH bubmmorexa [IOK

P P https:/m.edsoo.r/ff0c3f76
TeJa B )KUAKOCTH WM ra3e
IToctynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnnoreka [IOK
MowmenT cuibl. [1neqo cuitbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TeEIIA
NMiynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MATEPUAIBHBIX TOYEK. bubnuoreka [JOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIysbca. PeakTuBHOE ABHKEHHE
PaboTa 1 MOITHOCTH CHIIBI.

16 Kunernueckas sHeprus MaTepuaibHOU bubmmoreka [IOK
Touku. Teopema 006 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUn

17 [ToTenumanpHas 3HEpPrusl. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTreHumansHas SHEPTUS YIIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIC U HETIOTCHIIMATBHBIC
cuiibl. CBsA3b paboThHI
HETMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUHU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOThI CHIIBI C
W3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MMPUMEPE PACTIKCHHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabora mo Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpPAaHEHUS B MEXAHUKEN»

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aHMMOJCHCTBUS YaCTHII BEIIECTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
Beulecta. [locTossHHas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneansusiii raz 8 MKT. OcHOBHOE

bubnuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcommoTHas TeMIlepaTypa Kak Mepa
2% CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora
7% «HccnenoBanue 3aBUCUMOCTH MEXY
rapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Tra3a
29 H3omnporiecchl B uealIbHOM Ta3e U UX bu6nmorexka LIOK
rpadgu4ecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJANHAMUYECKON CUCTEMBI U
30 cniocoOwI e€ n3menenus. Konmnuectso bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUsI OJTHOATOMHOTO UJI€aTbHOTO
rasza
31 Bunae! rerionepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD BELIECTBA.
32 KonnuecTBo TemnoTsl npu bubmmorexa LIOK
N https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MpoIece
3 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs mporieccoB B bubnmnoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TermoBoit

bubnuorexa [JOK

35
MaIllAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KII/|
37 DKOJIOru4ecKue mpoodIeMbl
TEIJIOPHEPTreTUKU
18 O6o06maromuii ypok « MoJeKyispHas bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo teme
39 «Monexynsipaas puznka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOH/ICHCAIIHS. bu6mmoteka LIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs M OTHOCUTEIIbHAS
41 BJIAJKHOCTH BO3AyXa. HackIieHHbII bubmmorexa LIOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
4 amopdHbIe TerIa. AHU3OTPOIIHUS bubnnoreka [IOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65{0
kpuctaiibl. COBpeMeHHbIE MaTepUaTbl
[1naBneHue U KpUCTAILTU3ALIMSL.
43 VY nenpHas TETUIOTA TUTABJICHUS Bubmrorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
Cybnumanus
but6mmoreka [JOK
44 YpaBHEHHE TETUIOBOTO OaaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bubnuoteka [IOK

3apsan. JlBa Buaa 3JIEeKTPHUYECKUX

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
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3apsa0B

[IpoBOIHUKHU, AUINEKTPUKHU U

46 HOJIYIIPOBOJIHUKHU. 3aKOH COXpaHECHUA buGnnorexa [IOK
yrp ) P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
. . bubmmoreka [IOK
47 Kynona. ToueuHslii 351€eKTpUYECKUIA
https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpssk€HHOCTB 27IEKTPUIECKOTO
43 noss. [IpuHImMn cynepno3unuu bubanoreka [IOK
AJIEKTPUYECKUX Nojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpoCTaTHIECKOTo
49 noJist. [Torenuuan. PazHocts bubmorexa HOK
‘ HHA https://m.eds00.ru/fOc6£00
MOTEHIINAJIOB
[IpoBOIHUKY U TUBTIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIe bubmorexa HOK
p ' https://m.edso00.ru/ff0c7018
JunnexTpudeckast IpOHUIIAEMOCTh
bu6mmotexka I[IOK
51 DnekTpoémMkocTh. KonaeHcaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIII0CKOTO
52 KOHJIEHCATOpa. DHEPTHUS 3apsIHKEHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c¢0
KOHJIEHCaTopa
53 JlabopaTtopHas padoTta "VM3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€VICTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMPOBATHLHOTO

ammapara, CTpyWHOTO TIPUHTEPA.
DNeKTpOCTaTHIECKAs 3aIHTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemIieHHe 2IEKTPONprUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIaHHOTO COEIMHCHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOITHOCTB DIIEKTPUIECKOTO
Toka. 3akoH Jlxoys-Jlenna

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 OJTHOMU (3aMKHYTOH)
anexTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenne D/IC ucrounuka Toka u
€ro BHyTPEHHET0 COMPOTUBIICHUS

0.5

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOANUMOCTD TBEPABIX
METaJuI0B. 3aBUCUMOCTD
CONIPOTUBJICHUS] METAJJIOB OT
Temmneparypbl. CBEpXIPOBOIUMOCTb

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIyYKOB

61

[TomynpoBOIHUKH, WX COOCTBEHHAs U
IIpUMecHasl MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoaa. [lomynpoBoaHUKOBBIE
puOOpHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOpax 1

6 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnnoreka [IOK
DNEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B razax.

63 CaMocCTOSTEIbHBIN 1 | bubmuoreka [JOK
HECaMOCTOSTENIbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka LIOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o006maronuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponsHas pabora 1o teme
«Inexrpoctaruka. [IocTOSTHHBIN

66 ANEKTpUYEeCKUid TOK. Toku B | bubmuoreka [JOK
pasnuyuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
mpoBepoyHasi paboTa Mpu MPOBEACHUN
Ha OyMa)>XHOM HOCHTENe

67 PesepBHblit ypok. KonTponbHas 1 bubnuoreka [LIOK
pabota o Teme "DiaeKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O60061maronuii ypok 1 bu6muoreka [IOK
o temam 10 kinacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4vecTBo 4acos JIeKTPOHHBbIE
[
JI:;H Tema ypoxa Beero Kontpouabnbie | IlpakTuyeckue fllj;:eﬂl/lﬂ ng[?;l;(;i:fenbnme
padoThI padoTsI pecypest
[TocTosiHHBIC MArHUTHI U UX

1 B3auMoiercTBUE. MarHuTHOE MHOJIE. 1 bu6mmoreka [IOK
BekTop marautHOM nHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHAYKIIMHU
MarauTHoe 1oJjie NpoBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bu6nunoreka [IOK
BzaumopericTBue npoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | | bubmuorexa [JOK
MAardUTHOTO TIOJISI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota | | bubnuoteka [IOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMWTa Ha PaMKy ¢
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apsKEHHYI0 YaCTHILY. 1 bu6mmoreka [LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9d{4
Jlopenna
DneKkTpoMarHuTHas UHaykuus. [lotok

6 BEKTOpa MarHUTHOM uHAYyKuuu. IC 1
WHIYKIAA. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykiun Oapanes

JlaboparopHas paboTa
«HccnenoBanue siBJICHUS
JJIEKTPOMATHUTHOM MHIYKIHI

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSL. fBIEHUE
camouHaykuuu. 9J1C caMOMHAYKLKN.
DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAs I1e4b

10

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHHTHa§I HHAOYKIUA»

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

11

KonTponbHas padota no reme
«MaruauTtHoe nose.
OeKTpOMarHUTHAs UHAYKIHSDY

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

12

CB00OOHBIE MEXAaHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHusl. YpaBHEHUE
rapMOHHYECKHUX KoNeOaHui.
[IpeBpaienue sHEprUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cat06

13

JlabopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuo/ia MajbIxX KojaeOaHuii rpys3a Ha
HUTH OT JUITMHBI HUTH U MacChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JIEKTPOMAarHUTHBIEC KOJieOaHus B
UJEAIBHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNorus MeXIy MEXaHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

15

®opmyna ToMmcoHa. 3akoH
COXpPaHEHHUS SHEPTUHU B UICATLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXAONIUX
KoyieOaHusX. BeIHy X 1eHHbIC
MexaHu4ueckue Koyebanus. Pezonanc.
BI)IHY)KI[GHHBIG BHCKTpOMaFHI/ITHLIe
KoJIeOaHMS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennblil TOK. CHHYCOUAIbHBINA
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaTPSDKEHUS

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

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUU JIEKTpoliepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUYECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

bu6mmoreka [IOK

21
pacrpocTpaHeHus U JUINHA BOJHBEI. https://m.edsoo.ru/ff0ccas4
ITonepeunble U MPOIOIBHBIE BOIHbI
” 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh bubnnoreka [HOK
3ByKa. BeicoTta Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHbIE BOJHBI, UX
23 cBolcTBa 1 ckopocTsk. [Ikana bubmmorexa LOK
P ] https://m.edsoo.ru/ff0ccfel
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUIUIIBI paTOCBA3U U
24 TeneBuAeHus. Pa3Burue cpeacTs
cBs3u. Paguonokanus
’s KonTtponpsHas padora «Konebanus u bubnuoreka LIOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
[IpsiMmonuHetHOE pacpoCTpaHEHUE
2% CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
Toueunsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
27 oTpaxeHus csera. [loctpoenue bubmmorexa [OK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIJIOCKOM 3epKajie
[Tpenomnenue csera. I[lonHoe
)% BHyTpeHHee oTpaxkeHue. [IpenenbHbii bu6mmoreka [LIOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’keHUsI
29 JlaGopatopHas pabota «/3mepeHue bubnnorexa HOK
[0Ka3aTelIst IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzoOpaxeHuit B bubnmuoteka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyia TOHKOM JTUH3BI.
VBenudeHue TuH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTtopHast pabota

31 «Hccnenosanue CBOMCTB
M300paXKCHUI B JIMH3AX)
Hucnepcus ceeta. Cl10XKHBIN COCTaB
1 6enoro ceera. L{ger. JIaboparopnas
pabora «Habmronenue nucnepcuu
CBETa»
3 WnTepdepenmus ceera. Audpaxius bubnuoreka LIOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOPHI U yCTPOHCTBA U
yCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
16 KJIacCU4YeCKOM MexaHuku. [TocTynaTsl bubnmnoreka [JOK
CIIeLIMATIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTU
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH.
bubmmorexa [IOK
37 3aMme/yIeHre BpEMEHH U COKpallleHUue
https://m.edsoo.ru/ff0cfad42
JUTAHBI
DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON
38 gacTuIbl. CBA3b MACCHI C DHEPTHEN U buGmorexa [IOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIHUsl MOKOS
KonTtponbHas pabota «OnTuka.
. bubnmuoteka [IOK
39 OcHOBBI crielMaNIbHOM Teopun
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40 ®otonsl. Popmyina [Inanka. Dueprus bubnnorexa [HOK
U UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCCTIECOBAHKUE Bu6 OK
41 doroaddexra. OnbiTe A. T nommoreka L
https://m.edsoo.ru/ff0cffc4
CromneroBa
3akoHEI poTorddexra. YpaBHCHHE
42 3ﬁHMTe§Ha Jil(bQ)OTOS(bg)eKTa bubmmorexa LOK
. ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» dporodddexra
JaBnenue cBera. Onbitsr [1. H.
43 Jlebenera. XumMudueckoe ACHCTBHE bubmmorexa [IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOAHO/
45 Pemenne 3amay mo Teme « 3JI€MEHTBI bu6mmorexa [IOK
KBAHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Mogpens aroma Tomcona. OnBITEI
46 Pezepdopna nmo paccesHuo o-4acTu bubmmorexa [IOK
POOPA P 1 https://m.edsoo.ru/ff0d091a
[InanerapHast Mmozienb aToma
bu6nmmoreka [JOK
47 1T b
OCTyJ1aTel bopa https://m.edsoo.ru/ff0d0afa
W3znydenune u noriomeHue GoToOHOB
48 il I/I}l]'le exoJie aTOM;uc 0 Ho(blio OBHSI bubmorexa [IOK
P pexol o 8 b https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Apyroi. Buabl ciekTpos
BomnHoBBIC cBOMCTBA YacTHIl. BOTHEI
. bu6nuoreka LIOK
49 ne bpoina. KopnyckymnsipHo-

BOJIHOBOM AyaJIn3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXXJACHHOC U3JIyYCHUC

50

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopaa o onpeneneHuto cocrasa
PaZMOaKTUBHOTO U3TyUYCHHUS

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3iydeHus. Bnusaue
PaAOAKTUBHOCTH Ha JKUBBIE
OpraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MTO3UTPOHHBIH Oera-
pacnan. ['aMmma-nsirydyenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHble peakunu. AnepHbii
peaxTop. [IpoGiieMsl, mepcreKTUBEI,
JKOJIOTUYECKHUE ACIIEKThI SAEPHON
SHEPreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. MeTo el HaOIIOIeHUS U
PErUCTPALUU 3JIEMEHTAPHBIX YACTHULL.
Kpyrisiii cton «®yHaameHTanbHbIe
B3auMoAeucTBHA. ENMHCTBO
(GU3UIECKON KapTHHBI MUPA»

bubmmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHO€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHE aCTpOHOMHMH. Bug
3BE€3aHOr0 HEOa. Co3Be3aus, sipKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nerxenne. CojHeyHast cucTeEMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Conuane. CoHeuHast aKTUBHOCTb.
Wcrounuk sHeprun CosHua u 3BE37

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI INIABHOM
nocie0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBositonny CouHLa U 3BE3]1

58

Muneunsiii [Tyt — Hamma [ManakTuka.
[Tonoxxenne u npuxenue ConHua B
lanaktuke. I'anaktuku. YEépHbie
JBIPHI B IAPAX TATAKTHK

59

Bcenennas. PazOeranue rajgakTuk.
Teopust bonbIiioro B3pbIBa.
PenukroBoe u3nyuyeHue.
MeraranakTuka

60

Hepemennsie mpoOaeMbl aCTPOHOMUHT

61

KontponbHas pabora « D1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuii ypok. Pons pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJI0BeKa

63

O6o6maromuit ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o06matomuii ypok. Pomb




bu3nIecKoi Teopuu B GOPMUPOBAHUHT
NpeCTaBICHUN O PU3UIECKOM
KapTUHE MHpa

O6o6matomuii ypok. Mecto
(bU3UYECKON KapTUHBI MHPa B 001IIEM

65 PAly COBPEMEHHBIX €CTECTBEHHO- 1
HAy4HBIX MPEJICTABICHUMN O IPUPOIC

66 PesepBHbIi ypok. MaruutHOE nose. 1
DNIeKTpOMarHuTHasE MHIYKIUS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIeLUATILHON TEOpUHr 1
OTHOCUTEJIbHOCTH
Pesepublii ypok. KBanToBas pusuka.

68 3ne£eHTbl};Isz0H0MHH u ’ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU

HUHTEPHET






