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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yudérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU NpenojaBaHus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
OpraHM3aIusaXx Poccuiickon Oenepanun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeiabHbIE POrPaMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOydaromuxcs 10-11 kmaccoB mipu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEILHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHMsI, a TaKXe YUYUTHIBAET HEOOXOJMMOCTh peajU3alluh MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Yy4eOHBIMHM mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC €U U3y4YeHHs (PU3UKUM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKH Ha 6a30BOM YpPOBHE, B

TOM YHMCJIE TIPEeIMETHBIE PE3yIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepxaHue yueOHoro npeamMera «Dusuka» mo rogam oOy4eHHUs .

dusrka Kak Hayka O HaumOoyiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LlIkonpHBIN Kype GU3UKH — CHCTEMOOOPA3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonp3oBaHWE W aKTHBHOE
OpUMeHEeHHEe  (U3NYECKUX 3HAHUW  ONpejeNsseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
W3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa OoO0ydarmuxcs, B (HOpPMHPOBAHHUE YMEHHH NPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS TIPH BBHIMOJTHEHUN UMHU YUI€OHBIX UCCIICTOBAHUIA.

B ocHoBy Kkypca ¢Gu3MKK JJ1 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
NOJIOKEH pAd HUACH, KOTOpbIE MOXKHO paccMaTpUBaTh KaK IPUHUUIBL €T0
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpPHIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYACT KaK
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKA
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3MYECKON HAYKH, OCMBICICHHE CBS3H Pa3BHUTHUS
¢usukn ¢ pasBuTHEM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamonaraet
3HaKOMCTBO C IMUPOKAM KPYrOM TEXHHUYECKHUX U TEXHOJOTHMUYECKUX TPUIIOKECHUM
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJOTHH, a TakkKe OOCYKICHHS
npo6JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS M SKOJIOTHUECKO 0€30MacHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpe MOCTPOCHUsI (PU3NYECKON Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX  IMPEACTABICHHUSIX O TMPHUPOJAE, TpaHULIAX
NPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00yYarouiuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o ¢u3uke 0ObEIUHECHBI B OOIIUH CIMCOK YUYEHHYECKUX
NPaKTHYECKUX paboT. BhigeneHne B yka3aHHOM MepedHe JabopaTopHbIX pador,
OPOBOJUMBIX JUISI KOHTPOJII M OLIEHKH, OCYILECTBISIETCS Y4YaCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OOy4aroUMMHCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
IPEeI0KEHHBIX THIIOTE3.

Bonbmioe BHHMaHME yAENSETCS PELMICHUIO PACUETHBIX M KadeCTBEHHBIX
3agay. [lpu 3TOM 17151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJaHHON (PU3MUECKON MOJIEIBIO, TO3BOJISIONINE TPUMEHSITh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOIO paszjesia Kypca, TaK U HUHTErpUpysl 3HAHMS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOM MOJAENU I CUTYallMH HPAaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAyYHOTO IUKJIa. B kaOuHere (U3MKU JOTKHO OBITh
HEeoOXouMoe JiabopaTopHOe OO0OpYyJIOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUYCCKUX Pa0O0T U JEMOHCTPAIIMOHHOES
o0opyoBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3HKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3y4YaeMbIX SIBJICHHH M  TPOILECCOB, OMIHMPHUYSCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHHUYECKUX IMPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcst B BHAE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcs. TemMaTHdeckue KOMILIEKTHI
nabopaTopHOro 00OPYIOBAaHUSL JOJDKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JabopaTopuil.

OCHOBHBIMH HEJISIMU U3YUCHHs (U3UKH B 00IIIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe uWHTEpeca M CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yJibTara H3y4YCHHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHUH OOBSICHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiu (DU3UKUA ISl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkenue HTUX 1eliel o0ecrneunBaeTcs pelieHueM CIIeIyIoNuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3UKH Ha YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PUBUYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CHOCOOOB pEIICHUS] PA3TUYHBIX 3a7a4 C SIBHO 3aJaHHOMU
dbu3uyeckod MOAENbIO, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TIPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HDKCICPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpEICJICHHsI JOCTOBEPHOCTHU MOJTYUYCHHOTO PE3yiIbTaTa;

e CO3JIaHUE YCJIOBHUH JUIS Pa3BUTHS YMEHHUM MPOECKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JIEATEITbHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
IPOBENICHUs JIa0OpAaTOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOT'0 TO3HAHUS

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
mupa. Ponb dSKcnepuMeHTa W TEOpUM B IMPOLECCE IO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HayuyHble TMmoOTE3bl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOCKIMU Ha OCH CHCTEMBbl KOOpAWHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  aBmkeHue. JIBUKEHME  MaTepHalbHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOe yCKOpEHUE.

TexHHueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHOUIAOMETP,
JIBH>KEHUE CHAPS0B, LICNIHBIE U PEMEHHBIE IIEpEIauH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHsl Teja, OpOILIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY MyTSAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTH  'ammmies.  IlepBeii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akoH HbroToHa
JUIsl MaTepuaabHON TOuku. Tperuiil 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU BHKEHUU TeJa B KUIKOCTH WIIH rase.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHnueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOMIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3uHOBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbe cunbl U HM3MEHEHHE MMITyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMW3H
NOBEPXHOCTH 3EMJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHUJ C M3MCHEHHEM MEXaHWYeCKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHUS MEXaHUYECKOUW YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MaATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MoJsekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBa. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPIIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl MoJiekyin. KonnuectBo BemecTBa. [loctosauas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcust.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCONIIOTHasi TeMmmepaTypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBIeHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
uzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTpUPYIOIIas MPUPOAY AaBICHUS ra3a Ha CTEHKHU COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI €€ n3mMeHeHus. KonmndyecTBo TerioTel U pabora. BHyTpeHHs
JHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmuecTBO TEmIOTHI Ipu Teruionepeaaye.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I padudeckas
UHTEpIpeTanus padoThl raza.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEepruM B TEIUIOBHIX MammHaX. KoaddumueHrT mnomae3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiveHT IM0Jae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

N3meHeHne BHyTpeHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUIKK TOJ| JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPAIH).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIloneperaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geugecmea. Pazosvie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHblid map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBienue wu
KpUCTaJu3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenune HarpeBaHus U MIaBiICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JnekTpoamHaMuKa
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUdeckuil 3apsa. JlBa Buga BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKHM, TUANEKTPUKU W MOIYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
3JIEKTPUYECKOT0 3apsiaa.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnosie. Hanpsok€HHOCTh  anekrpuueckoro mnoid. [IpuHiun



CYIEPHO3ULUU DIIEKTPUUYECKUX T0JIeU. JIMHUM HANpsSHKEHHOCTH JJIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOTEHIMANOB. [IpOBONHUMKM W JOUINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AJIEKTPOMETP, DJJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAaHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJl.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIH
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJUIEIbBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CUJIAa M BHYTPEHHEE CONMPOTHUBJICHUE HCTOYHHMKA TOKA.
3akoH OMa [J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIBIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noyiynpoBoAHUKOB. CBolicTBa p—N-nepexona. [lonynpoBoHUKOBEIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAs TUCCOUUALMUA. DIEKTPOIIN3S.



DJNIeKTpUUYeCcKnii TOK B Ta3zax. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJIYIPOBOAHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HSIEKTpoABMKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHUS METAJJIIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOJAUMOCTD TUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpadyu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MdecKas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (YyHKIHS,
napabosna, runepboina, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJBI TEIJIONEpEavr, TETUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B ’KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
raJbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET U Jpyrue), ABUTATE]b BHYTPEHHEIO
cropaHusi, napoBasi TypOrHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMmoneiicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM uHaykuuu. IlpuHuun cynepno3uiuu
MAarHUTHBIX IOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHUKA MarHUTHOM
WHIYKUIWHU TOJIS1 TIOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO MOJsl JJIMHHOTO MPSIMOr0O MPOBOAHUKA W 3aMKHYTOIO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT Dpcrena. BzanmoeicTBue MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. Pabora cuitbl Jlopenia.

SIBneHne BIEKTPOMAarHUTHOM WMHAYKIMH. [loTOK BEkTOpa MarHUTHOM
UHAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUWMUA. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
IIPOBOJHUKE, IBUXXYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU 3JIEMEHTaPHBIX
YaCTUll, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW HHYKIIUH.

IIpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanus v BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
INapmonnyeckue konebanus. [lepuon, wacrora, amrummryia u Qasa koseOaHUI.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4YEeCKUH MAsSTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJOTUS MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJjebanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
koneOanus. Pezonanc. BeiHy)1€HHBIC AIEKTPOMarHUTHBIE KOJICOaHUsI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ M JIEMCTBYIOLIEE 3HAYEHHE CHIIBI TOKa H
HaIPSAKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPeOICHNUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPTUHN B OBCEIHEBHOW JKU3HMU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUN MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM dJIeKTponepeadn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl rpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpoOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIbTPa3ByKOBas AUArHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmonenue oTpakeHus M MpeIoMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIoMJIeHUE, NOoAspu3anus, Iudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ofgHOpoaHOuU cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue nzoOpaxeHui B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomiue u pacceuBaroliue JuH3bL. ToHkas JymH3a. @DOKyCcHOE
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpakeHuil B
coOuparImMx U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBa€Moe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WuaTepdepenuus ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT ABYX CUH(]a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpU TNaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuyeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pacIpOCTpaHEHUE, OTPAXKEHUE U NPEIOMIICHHE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTA, TEIECKOTA.

Hab6nronenune natepdepenimm ceera.

Ha6nronenune nudpaxuu ceera.

Habmronenne nucnepcuu cBera.

[Tonydyenue cnekrpa ¢ TOMOLIBIO TPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HaOnronenue nonspuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKEHUI B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3zpnesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgea 7. KBanToBas pusuka
Tema 1. Inemenmul KGAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (hOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dboToaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia
dboTorddexra.

JlaBnenue ceera. OnwiTel I11. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckne yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHEro ¢poTodddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas Mmogmens aroma. lloctymatel bopa. W3nyuenume u mnorniouieHue
GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS SHEPTHMHM Ha Jpyroi. Bumbl
criekTpoB. CHEKTp ypOBHEN SHEPTUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3depdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BrnusiHne paagnoakTMBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeuTpoHa. Hykionnas mopens sapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaAu0aKTUBHOTO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHblie cuiibl. JlepexT maccel siapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnwiii peaktop. Tepmosiaepubiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHUS U PETUCTPALIMN JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO (pr3nveckoit KapTUHBI MUpA.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHblil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, 1abopamoprbsie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIBHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOW MOCJIEA0BATEIBHOCTH. BHYTpeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKACHUM U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u xkBasapsl. YEpHbBIE OBIPBI B AApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnrogenus: HeBOOpPYKEHHBIM TJ1a30M C UCIOJB30BAHHEM KOMIIbIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromiee NOBTOPEeHUE

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOM chepax AeSTENHHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJb PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpPa, MECTO
¢du3znueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
Teopus, HaOMI0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIUA, TpPU3HAKKA TMOJ00US TPEYTroJbHUKOB,
OTIpeJICIICHHE TUTOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJIn3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI OBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, teinedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
O®U3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTH IPaKAAHCKOM MO3UIIMU 00YUaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIEMCTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOro BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIKOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuiei mpodeccun U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa FKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaAHUH Mo (pU3UKeE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENIbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiicTBHSA
ba3zoBble jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyalH3UpOBaTh  MpoOJeMmy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTIATh IETN JEATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pPaccMaTpUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHUS] MPOOJIEMBbI C YYETOM aHAM3a WUMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUAX  PEajbHOTO,
BUPTYaILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTe/ibCKue AeiCTBUA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU W METOJAMHU
(bu3MYeCKON HAYKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEITEILHOCTH
B 00s1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJICpPKaHUs, MPUMEHEHHIO Pa3TUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliU, NPEeoOpa3OBaHUI0O M TPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTBI NI JIOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCITHLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpPMALMU (PU3NYECKOrO COIEpIKAaHUS U3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M UHTEpIpeTalnio MHPOPMAlUU pa3IMYHBIX BHUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPraHU3ALIMOHHBIX
3aja4 ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHHKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepeXeHHs, IMpPaBOBBIX H  ATHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COACpPX aHUS B pa3iIMYHbIX (opmaTax C
yu€TOM Ha3Ha4YeHUs UH()OPMALIUU U 1IeJIeBOI ayIMTOPUH, BEIOHpasi ONTUMAJIbHYIO
(dopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYILECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(PIMKTHBIX CHUTyalludi M CMsST4Yath
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEUCTBUA C Y4ETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUSA IO €€ JOCTHIKECHHUIO: COCTaBJIATH IUIAH JIEMCTBUU,
pacupenensiaTh poid ¢ YYETOM MHEHHUM YYaCTHMKOB, OOCYXKIaTh pe3ybTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYalUSIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISITH MO3HABATENBbHYIO NIEATEILHOCTh B 00JACTH
GU3MKH W aCTPOHOMHUH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KayECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO JPYIUIMA B 00JaCTH
($u3HUKH, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATENBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA U MBICIUTENbHBIX MPOILECCOB, HX PE3yJbTaTOB U
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsI OLICHKU CUTYalluu, BIOOpAa BEPHOTO
pelieHus;



yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 HUX
CHW)KCHHUIO;

MPUHUMATh MOTHBBI W apryMEHTBHl APYTHUX TIPU aHAIU3E pPE3yIbTaTOB
NEeSATETHHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NeSATETHHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y 0O0YyYarOmMUXCS
COBEPIIIEHCTBYETCS OMOIMOHATLHBIH WUHTEIIEKT, TIPEIIOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOUAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHATLHBIM U3MEHCHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh MCXOJSl M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYruX, YYUTBIBATH €ro TPH OCYLIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CITIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YpOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KApTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHUH, B TPAKTUUECKOUN ACATEILHOCTH JIFOJECH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHalibHas TOYKa, WHEPIMAIbHAS CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TETO,
WJCAIBHBIN Ta3, MOJAEIIH CTPOCHHUS Ta30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur U3NYeCcKuX 3aj1ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAVNHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEpIIUs,
B3auMoeicTBre Ten, nuddy3us, OPOYHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUs, KUIIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy MapamMeTpaMud COCTOSIHMSI Ta3a B H30Mpolieccax,
AIEKTpU3AIlUs TeJl, B3aUMOJCHCTBHE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cua,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsl, MOTCHI[MAIbHAs YHEPrus, MEeXaHUuecKas
paboTa, MexaHWYECKass MOIIHOCTh;, IPU ONHCAaHWUW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBIC MCMOJB3YyEMBIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HaXOJIUTh (POPMYJIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3NYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYMHAMH;

OTMHUCHIBATh M3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHMS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JBHIKEHUSI MOJIEKYJI, CpPEeIHEKBaApaTUIHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENsI; TMPU OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICI HCIOJNBb3YyEMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(GU3MUECKYI0 BEJIMUMHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUEHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BEITUUMHBL: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBaTh (DUIUYECKUN CMBICI HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHWS M EIWHUIIbI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAHEHUsS MEXAaHMYECKOM DHHEPruM, 3aKOH COXPAHEHUsS HWMIIYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIKWI PABHOINpPABUS WHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUKEHHS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO
GOopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaK€HUWE U YCJIOBUsS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHUCTBHS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3znuyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady M TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO O0OpYJOBaHHUS, MPOBOJIUTH OMbBIT U
dbopMyIHpPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCMOJb30BaTh HU3BECTHHIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYWH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33]a4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXoIUMbIe Il €€ pEeIIeHUs, MPOBOIUTH Pacu€Thl U OLIEHUBATh PEATbHOCTD
MOJTy4€HHOT'0 3HAYeHUS (PU3UYECKON BETUUMHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpacCyXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAIINH
U TIpeJICTaBleHUsl Y4eOHON M HAyYHO-TIOMYJISIPHOU WH(OpPMAIUK, OTYYSHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpa, B Pa3BUTUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
Ut o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUuU ¢ MPUOOpPaMu U TEXHUYECKUMU
YCTPOUCTBaMU, MJII COXPAHEHHUS 3I0POBbSI U COONIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



pabotaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pPOJIEH,
IUIAaHUPOBATh padOTy TpyHIbl, PAUUMOHAIBHO pacHpeleisTh OOA3aHHOCTH M
IJJAHUPOBAThH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLICHUBATH
BKJIaJ] Ka)KJJOT0 U3 YYaCTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEMOI MPOOJIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCA YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEUYHBIN AIEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIN UCTOYHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO siApa MpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAsI POBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO IO Ha
IPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsijl, AJIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, TPAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepenuus, Audbpakuuds W MOJSpU3alUsi  CBETa, JIUCIIEPCUSl  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYaTOTO CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HUCKYCCTBEHHas
PaauOaKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  PAa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIE SIBIEHUS (TPOIECCHI), MCHONB3Yys (U3MUYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsij, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, JIEKTPOABIKYIAs cuia, padoTa TOKa,
WHIYKIOUS MAarHUTHOTO IoJsA, cuia Ammepa, cuia JlopeHnma, MHAYKTUBHOCTH
KaTyLIKHW, JHEPrus JJIEKTPUYECKOIO M MArHUTHOTO IIOJIEW, IEpUOJA M YacToTa
KoysiebaHuil B KojeOaTelbHOM KOHType, 3aps] U cujla TOKa B IIpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (OKYyCHOE pacCTOsSHUE W
ONTHUYECKAs] CWJIa JIMH3bI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3WUECKHIMA
CMBICI HCIOJb3YEMbIX BEIMYMH, HMX OOO3HAYECHHUS W E€IHUHHIIbL, YKa3bIBaATh
(GopMyIbl, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIWYUHY C JPYTHMMHU
BEJIMYMHAMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUA M IPOLECCHI, HCIOIb3Ys
du3nYecKre BEIUMYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W



4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/] ToJypacnaga, SHEPTUsl CBSI3H
aTOMHBIX SIIEp, MpPU OIMUCAHUM MPABWIBHO TPAKTOBaTh (UBUYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUNHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Pu3nuecKue
3aKOHbI M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapajluieIbHOTO
COCQMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWHOTO pAacIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s GoTtorddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsifa, 3aKOH COXPAaHEHUS MacCOBOIO 4ucia, MocTynartsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAXKEHHUE U YyCJIOBHS (TpaHMIIbI, OO0JACTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuiIbl AMrnepa u cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IIPU STOM
dbopmynupoBaTh MpoOieMy/3ajady U TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBI

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/bI OIIEHKH MOTPEITHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHUPOBATH
pPE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM HUCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEACHUU HCCIEIOBAaHUI B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THbE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHITUIIE], HA OCHOBE aHAIM3a YCIOBUS 3aa4u
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3UMUECKHUE BEJIUUYUHBI U (POPMYJIBI,



HEOOXoAMMbIE NJis1 €€ pelIeHHs, TPOBOAUTh PAcu€Tbl U OLICHUBATh PEATBHOCTD
MOJIyYEHHOI'0 3HAaYeHUs (PU3HYECKON BETUYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETNIOYKY pACCYXKICHUU C OIOPOM Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU
U Tpe/cTaBleHuss y4eOHOM M HAay4HO-TIOMYJISIpHOW MH(OpMALUK, NOJTyYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3iuyaTh yCIOBUSA UX OE30MACHOIO MCIOJIb30BaHUS B MOBCEIHEBHOU
YKU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUtst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
yYCTPOMCTBaMU, ISl COXPAHEHUsS 370POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOLIEH CPEE;

paboTatb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TIpyNMbl, PAaLUOHAIBHO pacHpeAesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBAaTHO OLIEHUBATH
BKJIa/l K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PELLIEHUE paccCMaTpUBAEMO PoOIeMBbI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa 1 METO/IbI HAYYHOT'O ITO3HAHMS 2 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Uroro no pazaeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXO/IBI 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

Pasnea 4. QJJIEKTPOANHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPOIUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnuoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazueny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [IOK
4.1 DNIeMEHThl KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [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¢c

4.3 ATOMHOE PO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pazpnea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?r?j/lj;f;;gr?};fﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0mmaromiee MOBTOPEHHE 4 ft?[ijf;l;?:gi)gg/sfﬂcg?c
Hroro no pazaeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTHueckue A op

n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE

padoThl padoTsbI
pecypchl
®du3nKka — HayKa O MPHUPO/IE.
1 Hayunrie MeT(})lle)I HO?lj)HapHI/IH 1 bubmmorexa [TOK
Y https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEeTr0 MUpPa
Ponb u MecTo pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKECHHUE.

3 OTHOCUTENBHOCTh MEXAaHUUECKOI'O 1 bubnmuoreka [JOK
nBrokeHusd. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE NpsAMOIMHEHHOE 1 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobogHOE mazieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTrO MaicHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe J1BUXKEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anumnest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 cyneprosuinu cui. Bropoi 3akoH bubnmorexa [TOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HproTona nist MatepuaibHOM TOYKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTh. IlepBas kocMmueckas bubmmorexa [TOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cumna tpenus. KoaddumuenT TpeHus.

13 Cuna CEH OTI/IBJIeI({bP(Ilf)I pu I[BI/IfKeHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH ra3e
[TocTynarenbHOE 1 BpamaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuisl. [1nedo cuasl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Teja
Nmmynbe MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEPHAIbHBIX TOYCK. bu6mmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBU)KEHUE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bubnuoreka [IOK
Touku. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHepruun

17 [loTenuuanbHas sHeprus. bu6nmoreka [JOK



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

[TorennuanpHast SHEPTHUS YIPYTO
nehopMUpOBaHHOW MPYKUHBIL.
[TorennmansHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loreHnansHbIe ¥ HEMOTEHIINATIbHBIC
cuiibl. CBsi3b pabOThI
HETIOTEHIIMAIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHUEM MEXaHWYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO KTy Ta

20

KoHntpospHas padoTa o reme
«Kunemartunka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKECHUS MOJICKYJISIPHO-
KUHETHYECKOW TeopuH. bpoyHOBCKOE
nsuxenue. duddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKCHUS U
B3aUMOJCICTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEII

23

Macca MOJICKYII. KonunuectBo
BemiecTBa. IloctosHHas ABOF&IIpO

24

Tennosoe paBHOBecue. TeMmeparypa
u e€ usmepenue. Illxana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TemIepaTrypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPIUun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y pAaBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akoH JlanmbToHa. ["a30BbIe 3aKOHBI
JlabopaTtopHas pabora
28 «HccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOr 0 Ta3ay
29 H3onporiecchl B UI€aIbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKoe mpecTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crroco0bI e€ n3meHnenus. KonunduecTso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOIO UJCATLHOTO
raza
bubmuoreka [JOK
31 Bupt rerionepesata https://m.edso0.ru/ff0c5c36
VY aenpHas TEIIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TennoTsl npu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnuadaTHbIN nporecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTh nporeccoB B bubnuorexa [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

npupone. Bropoit 3akoH
TCPMOANHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerutoBoi

bub6mmoreka [{OK

3 MAaIllHbI https://m.edso0.ru/ff0c600a

36 Huxn Kapno u ero KIT/|

37 DKOJ0ru4ecKue npooiIeMbl
TETIOPHEPTETUKH

38 O6o0mmaromuii ypok « MosekynspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonTponbHas pabota o teme

39 «Monekynsapras puzrka. OCHOBBI bubmorexa TOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooGpa3oBaHue U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOII0THAs U OTHOCUTEIbHAS

41 BJI&YKHOCTh BO31TyXa. HackImeHHbIN bubmorexa HOK

Hy%a. B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrannmueckue u

42 aMmopdHbIe Tesa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/ffOc65f0
kpuctaiyibl. COBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 VY nenbHas TemioTa MaaBjIeHUs bubmorexa HOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YPaBHEHHE TCIIIOBOrO basatca https://m.edso0.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUn bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsiJIoB

[IpoBOIHUKY, TUATEKTPUKU U

bub6mmorexa [{OK

46 IOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS
yHpoBOZ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dlIEeKTpUYECKUHT bubmmorexa LOK
Y ) P https://m.edsoo.ru/ffOc6ce4
3apsiy
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosst. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTpUYecKuX nosiei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cwit aieKTpocTaTHuecKoro
49 noxud. [Torenmuman. Pasaocts bubmmorexa [OK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATI0B
[TpoBOAHHKYN W AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas IPOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoémrocTs. KoHImeHcaro
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIIEHCATOpa. DHEPTUs 3apsSHKEHHOIO Bubmiorexa OK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JIaGoparopHas pabota "M3mepeHue
EKTPOEMKOCTH KOHEHcaTopa"
[IpyuHIMIT NEHCTBUSA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHUPOBAIHHOTO

ammapara, CTpyHHOro IpuHTepa.
DnexTpocTaTHYecKas 3aluTa.
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3azemiieHHe IEKTPOPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comporusnenue. 3akon Oma Jist
ydacTKa Ieru

56

[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«/3ydeHne cCMemanHOro COeTMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKka. 3akoH Jlxoynsa-Jlena

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1t MOJTHOM (3aMKHYTOH )
anekTpuueckoit uenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenue DJ1C ucToUuHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! IPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

ONEKTpUUYECKUI TOK B BAKyyMe.
CBolicTBa IEKTPOHHBIX ITyYKOB

61

ITomynpoBOAHUKH, UX COOCTBEHHAs U
puMecHast mpoBoauMocTh. CBoiicTBa
p—n-nepexoaa. [loxynpoBoHIUKOBBIE
npuOopHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEKTpUUECKU TOK B PACTBOPAX U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOIUTHYECKAs TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DNEeKTPUYECKUM TOK B razax.

63 CamocTosTenbHbIN U 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX ITPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edso0.ru/ff0c86fc
6e301macHOCTH

65 O06o0maronuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padoTa o Teme
«Dnektpocratuka. [locTostHHBIN

66 3JeKTpUuuecKkuid Tok. Toku B 1 bubnunoreka [JOK
pasnuuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
IpoBepouHasi padoTa Mpu NpOBEACHUN
Ha OyMa)KHOM HOCHUTEJIE

67 PesepHblil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabota no Teme "DnexkTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PezepBHblit ypok. O0o0maronuii ypok bubnuoreka [IOK

68 1
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxriieckie i[:;:e}[l/lﬂ :)I;I:azzll;::)enbﬂme
padoTsbI padoThI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bextop MaruuTHOM MHAYKUWH. JInHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHO€ 1oJie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. bubmuorexa [JOK

2 . 1
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHas paborta «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOT'O NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTopHas pabora 1 1 bubnuoreka [JOK
«Hccnenosanue NelUCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIYHOCS 3aPSDKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomMarHuTHas uHAykus. [Totok

6 BEKTOpa MarHuTHOW nHAykuuu. J/1C 1

HWHIAYKIUH. 3akoH BHCKTPOMaFHHTHOﬁ
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nHaykuuu Papanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHn4eckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIMOHHAs I1eYb

10

O6o6mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontposbHas padoTa o reme
«MarauTtHoe I10JI€E.
DNeKTpOMarHuTHasK UHIYKITUSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOHBIE MEXaHUUYECKUE
kosnebanus. 'apMoHnyeckue
KosneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOoJeOaHHi.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majblx KojeOaHHil rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Koneb6arenbHblit KoHTYp. CBOOOAHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb820
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AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UaeaTbHOM K0JeOaTeTbHOM KOHTYpE.
AHaNoOrust MEX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHEPIruru B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMUX
KoseOaHusX. BoIHyX/IeHHbIE
MexaHHYecKue Koyiebanus. Pe3oHnanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

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

17

[Tepemennsbiii Tok. CHHYCOUIaTbHBINA
MepeMEHHbINA TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMILTUTYTHOE U
JeMCTBYyIOIEE 3HAYCHHUE CUJIbI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoiicTBO U MPaKTHUYECKOE
MIPUMEHEHHE JIEKTPUIECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKa,
JIMHUH 3JIEKTpoIepead

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

20

OKOJIOTM4YECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIEKTPOIHEPTUN.
KynbTrypa ncnonp3oBaHus
NIEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU



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

MexaHU4eCcKHe BOJIHBI , YCJIOBHA

pacnpocrpanenus. [lepuon. CkopocTh

bu6mmoreka [{OK

21 pacIpOCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunble ¥ MPOIOJILHBIE BOJIHBI
29 3Byk. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. BricoTta Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBoicTBa 1 ckopocTh. [1lkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTnOCBS3U U
24 TeneBueHus. Pa3Butue cpeacts
cBs3u. Pagnonokanus
o5 Kontponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
Todeunslil HICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 otpaxkeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHHil B IIIOCKOM 3epKaje
[Ipenomnenue cera. [lonHoe
08 BHYTpEHHee oTpakeHue. [IpenenbHblil bubnuoreka [IOK
YIOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa)KeHHUS
29 JIaGopartopHas pabota «3mepenue bubnuoreka [IOK
IoKa3arelIs MPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
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nuH3e. PopMyia TOHKOHN JIUH3bI.
YBenuueHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabora

31 «MccnenoBanue CBOMCTB
M300paXeHUH B IMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
32 6enoro cserta. L{Ber. JlabopaTtopHas
pabota «Habnronenue aucnepcuu
CBETa»
WNnuTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOpHI U YCTPOMCTBA U
yCI0BHS UX 0€30MMacCHOT0 MPUMEHEHUS
['panuIIBI MPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHuKH. [locTynaTsl bubnmuorexa [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTDh OJTHOBPEMEHHOCTH.
37 3aMeqIeHue BpeMEHH U COKpaIleHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEprus ¥ UMITYJIbC PEIATUBUCTCKOMN
38 qaCT};IuLI CB;I3Ly MaC(l::)bI C dHeprueu u bubmorexa LHOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrHsl MOKOS
KonrponbHas padora «OnrTuka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otoubl. opmyna [1nanka. DHeprus

bubmuoreka [JOK

40
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAaHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl poTorddexra. YpaBHeHHE
42 9171HHIT€§H21 )ln(lf)l(bq)omaq);ema brmmorexa [TOK
) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmorexa HOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
MPaKTUYECKOe MPUMEHCHHE:
44
dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «91E€MEHTBI bubnuoreka [JOK
KBAHTOBOM OINTHKI)Y https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuro a-4yactu bubmorexa HOK
POLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubmuoreka [JOK
47 I1 b
OCTyatel bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u norjomieHne (poToHOB
48 I I/I};Ie exone aTOMEIlH co H(()I;o OBHS bubmorexa LOK
p pexon . g yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha apyroi. Buapl ciekTpos
BomnHoBbIe cBolcTBa yacTHll. BOJIHEI
. bubmuoreka [JOK
49 ne bpoins. KopnyckymnsapHo-

BOJHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYYCHUC

50

OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopna o onpexnenennio cocrapa

PAaAOAKTUBHOI'O U3JTYYCHHUA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Biusaue
PaIOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uziyyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGiembl, TEpCIEKTUBHI,
IKOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpaiuy 1eMEeHTapHbIX YaCTHII.
Kpyrasiii cton «DyH1aMeHTalIbHbIE
B3auMoJieicTBUsA. EMuHCTBO
(bu3nUecKoil KapTUHBI MUPa»

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

55

Otansl pa3BUTUS ACTPOHOMUH.
[IpuknaaHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHe acTpOHOMMU. Bun
3B€31HOrO Heba. Co3Besaus, sIpKue
3BE3/1bI, IUTAHETHI, UX BUIUMOE
npkenue. CollHevHas cucrema



https://m.edsoo.ru/ff0d0fd2
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56

Comnaue. ConHeyHas akTUBHOCTb.
Ncrounuk sHepruu ConHua 1 3BE3]1

57

3BE3/1bl, ©X OCHOBHbIE
XapaKTePUCTHKU. 3BE3/IbI TTIAaBHOM
MoCIIeIOBaTeIbHOCTU. BHYTpeHHEe
cTpoeHue 3B&311. COBpeMEeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sporonru CoJIHIIA U 3BE3 ]

58

Mneunsiii [1yTe — Hama ['anakTuka.
ITomoxxenne n agmkenne CoHIA B
lNamakTtuke. ['anaktuku. Y€pHble
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemennsie npoOieMbl acTpOHOMUU

61

KoHntposbpHas padota «meMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6matomuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITUYECKOH cdepax IesTeTbHOCTH
YyeJI0BEKA

63

O6o6matomuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHON KapTUHE MUpa

64

O6o0mmaronuit ypok. Posb




¢u3nveckoit Teopu B OPMHUPOBAHUHU
MpeCTaBICHUN O (PrU3nIecKoi
KapTUHE MHpa

O6o06matomuii ypok. Mecrto
65 (bu3n4IeCcKoil KapTHHBI MHpa B 001IeM
pAly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IPUPOC

66 PesepBHbIl ypok. MarautHOE 1nosie.

SHGKTPOMaFHI/ITHaSI HUHAYKIOUSA

PezepBHbIil ypok. Ontuka. OCHOBBI
67 CHEIMATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnnrii ypok. KBantosas ¢usnka.
68 DNIeMEeHTHI aCTPOHOMUH U

acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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