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HOACHUTEJIBHAA3ZAIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpenacraBieHHbIX B OI'OC
COQO, a Ttakxke c yuérom (¢enepaibHOM paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (GU3MKE HampaBleHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mnpu
oOydeHuH Ux (pu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh peaju3allii MEXIPEeIMETHBIX
CBs3ell (U3MKM C €CTECTBEHHO-HAy4YHBIMH Y4YeOHbIMU Tmpenmeramu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETTH M3Yy4YeHHs (DU3UKU Ha YpPOBHE CpPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHUSI Kypca (PU3HUKHU: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYALT:

e IUIAHHPYEMBIEPE3YNIbTaTEIOCBOCHUSKYpCAa(hU3NKNHAOA30BOMYPOBHE, B TOM

quCcIie IPEIMETHBIE Pe3yJIbTaThl 110 F01aM 00Yy4EHHUS;

e cojepkaHueyueOHoromnpeaMera«du3nka»norogaMmoOydeHusl.

dusrka Kak Hayka o HamOosee OOIMX 3aKOHAX MPHUPOIBI, BBICTYIAs B
Ka4yecTBe y4eOHOro MnpejaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUH 00 okpyxaromeM Mupe. [lIkonpHbIN Kype GU3UKH — CHCTEMOOOPa3 YoMt
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3mueckoir reorpadueld W actpoHomueid. Vcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHMM  OmpeleNsieT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTE€pHaOB C 3aJaHHbIMM CBOMCTBAMU M JPYIHX.
W3yuyenue ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaroumuxcs, B (OpMUPOBAHHE YMEHHUU HPHUMEHATH
HAyYHBIA METO]] IO3HAHUS MIPH BBHIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca Gu3MKd 1715 ypOBHS CpeaHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpHBaTh KaK IPUHLUIIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEHW Kype SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MaTepuan Kypca (DHU3UKH
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTcs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(Gu3KKu ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU,HPABCTBEHHBIMHU
U DKOJIOTMYECKUMU NPoOJIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢usuku npeamosnaraet
3HAKOMCTBO C HIIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPUIIOKEHUM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEIACTBOM BBEJCHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXIEHUs
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DM3MKM Ha YpOBHE CpEIHero oOIIero
oOpa3oBaHus SBJSOTCS (hu3nMdeckue Tteopuu (hopMHUpOBaHUE TNPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TIPaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI OINHUCAHMUS €CTECTBEHHO-HAYUHBIX SIBICHUN W
IIPOIIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN TOX0J B Kypce (DU3UKU pPEeaNmn3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB M JIaOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIMCOK YUYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIpbHOrO IMpoLecca MCXOJs U3 OCOOEHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcs OBJAJCHHE
O0y4aloUMMHCS YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAEISIETCS PELICHUI0 PACYETHBIX U KAYECTBEHHBIX3a/1a4.
IIpu 3TOM J171s1 pacU€THBIX 33724 IPUOPUTETOM SIBIISIFOTCS 3aa4 C SIBHO 33JJaHHOM
(pu3HUECKOl MOJEIIBIO, MO3BOJISIOIUENIPUMEHSTh H3yUYEHHBIE3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U MHTCTPHUPYS 3HAHUSA W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHWS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKPYKAIOMICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENW IS CUTYallud IPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY 00ECIIEUeHHIO yueOHOro mpoiiecca 6a30Bblil YpOBEHb Kypcahu3uKu
Ha YpOBHE CpeIHEroo0iierooOpa3oBaHus JOJDKEH W3ydaTbCsl B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCJIOBHSX WHTETPHPOBAHHOTO KaOWHETa
IpPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHete (PU3MKK MOHKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOPY/IOBaHUE [Jisi BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PadOT M JIEMOHCTPAIIMOHHOE
o0opya0oBaHuE.

JlemoHCcTpanmonHoe o0opyaoBaHne (OPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3MKE KIFYCBBIX JEMOHCTpAIUH IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHMH MW MPOIECCOB, OMIUPHYCCKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHIA.

JlaGopatopHoe 000pynOBaHWE I YYEHUYECKHUX MPAKTHUYECKUX pPabOT
dopmMupyetcst B BUAE TEMAaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTCsS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYMOBAaHUS JOJKHBI OBITh TOCTPOECHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHIIEIISIMUNU3YICHU A DU3UKUBOOIIIEMOOPA30BAHU U SIBIISTFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYYalOIMMXCI K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE HX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METO/IE MO3HAHMS U (OPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KakK pe3ylbTaTa H3y4YeHUs
OCHOB CTPOCHHsSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHHIl OOBSICHATH SBICHUS C HCIIOJIB30BAaHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUI O POIU (U3UKU IS PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne ITUX Iielel 00ecreuynBaeTCs perieHueM CIEIYIONINX 3a/1a4d B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  00mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUIX, BKIIOUAs MEXaHUKY,MOJIEKYISIPHYIO
bu3uKy, DJIEKTPOJWHAMHUKY, KBAaHTOBYK0  (U3HKY U  DJIEMEHTHI
acTpo(U3MKY;

e (QopMHpOBaHHE YMEHUU TMPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U ISl TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢uznuecko MoJlenblo, 3ajad, MOJAPa3yMEBAIOIIMX CAaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHajM3a M HHTEPIpeTanuu UHGOpMaIUuH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme Mo (U3UKE TEpeueHb JTa00paTOPHBIX W
NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEIh JENAaeT BBIOOD
NPOBEJCHUsI JIa0OPAaTOPHBIX PpabOT U OMNBITOB C YYETOM HMHAMBHUAYATBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEP KAHUEOBYYEHMUSA
10 KVIACC

Pasznenl.®@u3uKkauMeTOAbIHAYYHOT OIIO3HAHMUS

®usuka — Hayka o npupozae. Haydnble MeTOabl IO3HAHUS OKPYKAIOLIETO
mupa. Posb dkcnepuMeHTa M TEOpUM B IIpOLECCE TO3HAHUSA IPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3HUECKUX SIBJICHUN W mpoieccoB. HayuHbie rumoressl.
duznyeckre 3aKOHbl U T€OpUH. [ paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAy4YHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE NPHUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Paznen2.Mexanuka

Temal.Kunemamuxa

MexannyeckoegBukeHrne. OTHOCUTEIbHOCTbMEXaHUUECKOT O IBHXKEHUS.
Cucremaotcuéra. TpaekTopus.

ITepemenienne, CKOpOCTb (CpeaHsIsi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIMU HAa OCHU CHUCTEMBbI KOOpJUHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSAMOIMHEHHOEe IBIKeHHe. | paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU ¢ IEepEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboHoenaaeHue. Y CKopeHUeCBOOOTHOT 0TI /ICHUSI.

KpuBonuueitnoe  nBmkeHue. JIBUKEHHE  MaTrepHaJbHOM TOYKH IO
OKPY>KHOCTH CIIOCTOSTHHOM MOMOJIYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTbh, JUHEHHAS
ckopocTtsk. [lepron u yacrota obpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIE NTEpEaaYH.

Jlemoncmpayuu

MoaenbCUCTEMBIOTCUETA, UTUTIOCTPALIUAKMHEMATHYECKU X XaPAKTEPUCTHUK
JIBUKCHHS.

[Tpeobpa3oBaHUEIBHKECHUHCHCTIONB30BAHUEMITPOCTRIXMEXaHN3MOB. [1aienne

TEJ B BO3JIYXE U B Pa3PEKEHHOM ITPOCTPAHCTBE.

HaGmonenuenBuxenusaTena,0poieHHOronoAyriIOMKIOPU30HTYH
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HamnpapiieHMeCKOpOCTUITPUABUKEHUMIIOOKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO NBMXKEHUS C LENBIO ONPENEIICHUs] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IYTAMH, HNPOUACHHBIMU TEIOM 3a
IIOCJIEA0BATENbHBIE PABHBIE NPOMEXKYTKM BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenueaBuxeHUsATENA,0pOILIEHHOTOTOPU30HTAIBHO.

Tema 2. /lunamuka

IIpyHuun  orHocurenbHOocTH  T'aymmmiies.  IlepBbii  3akoH  Hbrorona.
NHepunaibHbIECUCTEMBIOTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosuuuu cwi. Bropoii 3akon HbroToHa
IU1s1 MaTepuanbHOi Touku. Tpetuil 3akoH HproToHA 111 MaTepralbHBIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

Cunaynpyroctu.3akoHl 'yka.Becrena.

Tpenue. Buasl Tpenust (mokosi, CKoJabxkeHus1, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokos. Koadduiument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[locTynareapsHOEHBpaIaTeIbHOEABUKEHIEA0COMIOTHOTBEPIOTOTENA.

MOMEHT cCuibl OTHOCUTEIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHECHUE: NOALIUITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Ilemoncmpayuu

SIBneHnenHepyH.

CpaBHEHHEMACCB3aUMOEHCTBY O XTEIL.

Bropoii 3akon HeroToHa.

N3smepenuecui.

CrnoxxeHue cui.

3aBUCUMOCTHCHIIBIYTIPYTOCTHOTAE(POPMAITHH.

HesecomocTts.Bectenanpu yckopenHomnoabéMeunnaaeHuu. CpaBHEeHHE

CHUJI TPEHHUSI TOKOSA, KAYECHUS U CKOJIbKEHHS.

YcnoBusipaBHOBECUATBEpAOrOTENA. BUIBIpaBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIHUX B MNPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue ycioBUM paBHOBECHsS TBEPAOrO TeNa, HUMEIOLIETO OCh
BpAILICHUS.

Tema3.3aKoHblCOXpaHEHUA 6MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE WMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMIYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTacuinbl. MOIHOCTHCHITBI.

Kunetnueckass sHeprusi marepuaibHOM TOUKH. Teopema 00 W3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPrus yIpyro
nedopMUpOBaHHOM MPYKUHBL. [oTeHIIMaTbHASI SHEPTHSI Tela BOIU3UIIOBEPXHOCTH
3eMIu.

[loTenuuanbHple W HEMOTEHIMANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAJIbHBIX CHJI C HU3MEHEHHEM MEXaHUYECKOW SHEPruu CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

YrpyruenHeynpyruecToIKHOBEHUSI.

TexHuueckne ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbCA.

PeakTuBHOE BMXEHUE.

[TepexoamoTeHMATLHONIHEPTUMBKMHETHYECKYOH 00 PaTHO.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3yuenneabCcomOTHOHEYIPYTOroyAapacoMOIIbIOABYXOJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBannecBs3upadOTHICHIIBICU3MEHEHUEMMEXaHUUECKOMIHEPT U TeJa Ha
MIpUMeEpE PACTSKEHUSI PE3UHOBOIO JKI'yTa.

Paznen3.MonexkyasspHasspusnkanTepMoOIUHAMHUKA

Temal.OcHo8bIMONEKYAAPHO-KUHEMUYECKOIMEOPUU

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep NBIWKECHUS U
B3aUMOJICMCTBUS YacCTHUI] BeniecTBa. MoOJeln CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesiei. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HACAIBHOrO ras3a. AOCOIIOTHas TemIepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM SHEpPruu TEIUIOBOrO JBMKEHMSA dactul rasa. [llkana
temrieparyp KensBrHa. 1'azoBble 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHna.
3akoH JlasibTOHA. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpenCcCTaBIEHUE H30IPOLECCOB: HM30TEPMaA, H30X0pa,

n3o0apa.

TexHudeckue yCTpOWCTBA M TMPAKTHUYECKOE TMPUMEHEHUE: TEePMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThL, JOKa3bIBAIONIUEIUCKPETHOCCTPOCHUEBEIESCTBRA, dbotorpaduu

MOJIEKYJI OPraHMYECKUX COEAMHEHUH.
Oneiteinoanddy3umxuaKocTeiurazos. Moaens
OpOYHOBCKOT'O JBUYKEHUS.

MonenvonsitalllTepHa.
OnbITHI, JIOKa3bIBAIOIIME CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITEl, WUIIOCTPUPYIOLUIME YPABHEHUE COCTOSIHUS HMACAIBHOIO  Tas3a,
U30IPOIIECCHI.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

OnpeneneHneMacchiBO3/1yXaBKIACCHOUKOMHATEHA0CHOBEU3MEPEHHI 00BEMA
KOMHATBI, JaBJICHUS U TEMIIEpPATypbl BO3/1yXa B HEW.

HccnenoBanne3aBUCUMOCTUMEKTyIApPaMETPAMHUCOCTOSHHUS Pa3pEKEHHOTO
rasa.

Tema?2. Ocrosbt mepmoouHamuKku

TepMmonnHamuueckasicuctema. BHyTpeHHSIAHEPTrUusI TEPMOAUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomudyecTBo TernoTel U pabora. BHyTpeHH: s
JHEpPrus  OAHOATOMHOIO  HJOEAIBHOrO  rasa. Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKLIUS, U3JIyYECHHUE. Y IeNbHAsA TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. [lepBblii 3aKOH TEPMOIWHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs NpolieccoB B PUPO/IE.

TermmoBele  MamuHbl.  [IpyHOMOBI  AEHCTBUS — TEIJIOBBIX  MAIIIWH.
[IpeoOpa3oBanus sHEpruM B TEIJIOBBIX MamuHax. Koaddwuiment mnome3Horo
nercTBus TeroBor MamwuHbL. [ukn KapHo u ero kospduimeHT moie3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHWE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tela NpHU COBEPUICHUH PAOOTHI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3MmeHeHneBHy TpeHHEMIHEPT UH(TeMIIEpaTyphl ) TeNapUTEIIONEepeaye.

OnpIT 1Mo anauabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

MopenunapoBoUTypOUHbI,  JABUTATENsBHYTPEHHErOCTOPAHUS,PEAKTUBHOTO
JBUTATESL.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomol

N3mepenneynenbHOUTENIIOEMKOCTH.

Tema3.Acpecamnuviecocmoanungeuiecmea. Pazosvienepexoonl

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXHOCTh BO31Ayxa. HachlneHHbI mnap. YaenpHas TEmioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHueTeII0BOro0asaHca.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE TNPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUalOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

KunennenpunoHmxeHHOMIaBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HabmonennenarpeBaHUsIMIIaBICHUSIKPUCTAIUTMYECKOT OBEIIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckutiakcnepumenm,iabopamopruvlepabomeol

N3MepeHneO0THOCUTEIbHOMBIA)KHOCTUBO3AYXA.

Pa3znend.diaekrpoguHaMmmnka

Temal.dnexkmpocmamuka

OnekTpuzauusi Tela. OJEeKTpUdeckuil 3apsa. J[Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa.

B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onekrpuueckoenosne. Hanpsoxénnocteanekrpuueckoromnoss. [ [punnumn



CYIIEpHO3ULUU DIIEKTPUYECKUX TMOJIeU. JIMHUM HANPSKEHHOCTH BIIEKTPUUECKOTO
TTOJIS.

Pabota cui anektpoctatnueckoro nodist. [loreniuman. Pa3HocThoTeHIIMATIOB.
[IpoBOJHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. [udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHCcaTOp. DIEeKTPOEMKOCTHILIOCKOTOKOHIEHCATOPA.
DHEPrus3apsKEHHOTOKOHIEHCATOPA.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: 3SIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE JIIEKTPONpHUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBOMIIPUHIUILIEUCTBUADIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOTHHUKUBAIEKTPOCTATUYECKOMIIOJE.

DneKTpocTaTuyecKas 3anuTa.

JIMANIEeKTPUKUBIIICKTPOCTATUYECKOMIIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCAaTopa OT IUIOIIAN
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus3apsKEHHOTOKOHAEHCATOpPA.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3mepennesneKTpoEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoannsvtitanekmpuyeckuiimok. Tokuepaznuunsix cpedax

DNEKTpUYECKU TOK. YCIIOBHUSA CYIIECTBOBAHUS DSJEKTPUYECKOIO TOKA.
Ncrounukuroka.Cunartoka.lIoCTOSHHBIATOK.

Hanpsixenne.3akonHOMaiisydyacTKaIenu.

DIEKTPUYECKOE COMPOTUBIICHHE. Y IEJIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MApAILIEIIBHOE,CMEIIIAHHOECOE IMHEHUE TPOBOJHUKOB.

PaGora oamexktpuyeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTPOBIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOUYHUKATOKA.
3akoHOMaIAnoaHOM (3aMKHYTOH )asieKTpuyeckoien. Kopotkoe3aMbIKaHHE.

DONEKTpOHHAsT  MPOBOJUMOCTb  TBEPIBIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAIJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUUECKUUTOKBBaKyyMe. CBOMCTBAIEKTPOHHBIXITYUKOB.

[TonynpoBoAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpaX MW  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPONTUTUYECKAI TUCCOUUALMS. DTIEKTPOJIN3S.



DNIeKTpUYECKUii TOK B Ta3zaxX. CaMOCTOSITENbHBII W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PpPEOCTAaT, HCTOYHUKHU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenuecunbITokanHanpsiKeHUs!.

3aBUCHUMOCTHCOTNPOTUBICHUSITUITUHIPUIECKUXITPOBOIHUKOBOTIJIMHEI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMelaHHOeCOeTMHEHUETPOBOIHUKOB.

[IpssiMoe wu3MepeHue SIEKTPOABIKYIIEH cuibl. KopoTkoe 3amblkaHUE
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHMOCTHCONPOTHUBIICHUAMETAIIIIOBOTTEMITEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBolipaspsaaunpoBOAMMOCTHBO31YXA.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol

N3ydeHnecMenaHHOroCOeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonennesnekrpoinusa.

MexnpeaMeTHbICCBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHWE CHUCTEMbl YpPaBHCHM, JHHEWHAs (QyHKIuS,
napabona, runepbosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (YHKIINU:
CUHYC,KOCHUHYC,TAHT€HC,KOTAHT€HC,0CHOBHOETPUTOHOMETPUUECKOETOKAECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe MBUKEHUE B KMBOW mpupone, auddys3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU/bI TEIIONEPEaauH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: DUCKPETHOECTPOCHUEBEIIECTBA, CTPOECHUEATOMOBHUMOJIEKYJ, MOJb
BEILIECTBA,MOJISIPHAsIMACCA, TETIIOBBIECBONCTBATBEP ABIXTEN, KU AKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHCCOLHALMS,
rajabBaHUKA.

l'eoepacghus:BnaxHOCTHBO3/1yXa,BETPHI,0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, MOJAIIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM 4YHCIE HAHOMATE€pUAJIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATPEBATEbHBIE npuOopBkl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11KJIACC

Paznend.diaekTpoanHaMuKa

Tema3.Macnummnoenone. IneKkmpomazHUmMHAAUHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. BexkTtop MarHuTHOM wuWHAyKuuu. IIpuHUMn cynepno3uiuu
MAarHuTHBIX IOJel. JIuHuM MarHuTHOW MHAYKUMHM. KapTuHa JWHUN MarHuTHOMN
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHUKA C TOKOM. KapTuHa JMHUNA WHIYKLIHH
MAarHuTHOTO TOJS JJIUHHOTO MPSIMOrO IMPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHHUKA, KaTyIIKU cTOKOM. OmbIT Opcrteaa. B3auMonencTBHENpOBOIHUKOBC
TOKOM.

CunaAmnepa,eéMo1yIbUHAIIPABIICHUE.

CunaJlopenia, e€MoyJib U HalpaBiieHUE. J[BUKEHHE3apsHKEHHOW YaCTUIII B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOWHW. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUU. OJIEKTPOJABIKYIIAA CWiIa HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBunoJlenna.

NuaykTuBHOCTh.  SIBIEHHME CaMOMHAYKUMU. OJNEKTPOABUXKYINAS  CUJa
CaMOWHIYKIIUU.

DHepPrusiMarHUTHOr OMOJISIKATYITKUCTOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MAarHuThbl, BJEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU SIEMEHTAPHbBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OnertOpcerena.

OTKIIOHEHHERIEKTPOHHOT Ol yYKaMAr HUTHBIMIIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3anmoaencTBue 1By XIIpOBOAHUKOBCTOKOM. Crita

Awmnepa.

JelictBuecuinblJIOpeHIIaHANOHBIIICKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

[IpaBunoJlenua.

3aBUCHMOCTBAJIEKTPOABMKYIEUCHIIBIMHY KIIMMOTCKOPOCTUM3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBiIeHMECaMOUHAYKIINH.

Yuenuueckuiiskcnepumenm,iabopamopnuvlepabdomoi

N3y4yeHrneMarHuTHOr OO KaTyILIKMCTOKOM.

HccnenoBanneneiCcTBUAIIOCTOSIHHOTOMarHuTaHapaMKycTokom. HMccenenosanne

SABJICHUS JIEKTPOMArHUTHOM MHIYKIIHH.

Pa3znenS.Kosie0aHusinBOTHBI

Temal.MexanuueckueuzneKmpomMasHUmMHbIEK01€0aHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHWYECKHE  KoJeOaHUS.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza kojieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUSI B
UJCAUTBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJOTHUS MEXIy MEXaHUYECKUMH |
ANEKTpOMarHuTHeiMA  KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHY)ICHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyXIeHHBIC 3716 KTPOMArHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANBbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaNPsHKEHUS.

Tpaucdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruMu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpo3Hepruu. Kynprypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPHUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu
UccnenoBanrenapameTpoBKoIeOaTEIbHOM CUCTEMBI(TIPY>KUHHBIA WK

MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrecBOMCTBBBIHYKIEHHBIXKOJIEOAHU .

HaGmonenue pesonanca.

CBOOOIHBIEANEKTPOMArHUTHBIEKOJIE0AHUSI.

OcuumiorpaMMbl (3aBUCMMOCTH CHIIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3sonanc mnpum mocinenoBaTEIbHOM COEIWHEHMM PE3UCTOPa, KATYLIKU
MHIYKTUBHOCTHU Y KOHJEHCATOPA.

MoaenbIMHUUAIEKTPONIEPENAYH.

Vuenuueckuiiskcnepumenm,iabopamopnulepabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJA MabIX KOJieOaHUM Ipy3a HAa HUTU OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKA B LENM U3 MOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema?2.MexanuueckueusieKmpomazHUmMHbIE801HbL

MexaHnueckue BOJIHBI, ycJIOBHsS pacnpoctpaHeHus. llepuon. CxopocTb
pacrpocTpaHeHusi M JUIMHA BOJHBI. llomepedyHble W NPOJOJBHBIE  BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DIEeKTPOMArHUTHBIEBOJIHBL. Y CIOBUSAN3TYYEHUAIIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuMnBIpaguOCBA3UNTENEBUACHUS. Painonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JHArHOCTHKA B TEXHUKE M MEIULMHE, panap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

O0bpazoBaHuENPACIIPOCTPAHEHUEIONIEPEUHBIXUITPO 0 bHBIXBOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mroneanennrepdepennnnnndpakinmnMexaHnaeCKUXBOITH.

3BYKOBOM PE30HAHC.

HabmronearnecBI3urpoMKOCTU3BYKANBBICOTHITOHACAMILTUTYIOWN 9YaCTOTOM
KOJIeOaHUH.



HccnenoBanue CBOMWCTB JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHue,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema3.0Onmuka

['eomerpuueckas ontuka. [IpsSMOIMHEWHOE pacHpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3akoHbI oTpaxkeHHus: cBeTa. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomnenuecBeTa. 3aKOHBITPEIOMIIEHUACBETA. AOCONTIOTHBIMIIOKA3ATENb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yrona MHOJHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcusicera.CnoxxubiiicoctaBoenorocsera.L{er.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U pacceuBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBAEMO€ JIMH30M.

[TpenenbInpuMeHUMOCTUTEOMETPUUECKOMOTITUKH.

BonnoBass ontuka. WuTepdepenuus cpeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. JudpaxumoHHas pemérka. YcioBue HaOI0OIEHUS
[JIABHBIX ~MAaKCUMYMOB MpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonspuzanusiceera.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpsAmonHENHOE pAaCHpPOCTPAHEHUE, OTPAXKEHUE M NPEJIOMIICHUE CBETA.
OnTu4ecKkuenpudophl.

[TonHoeBHYTpeHHEEOTpAKEHHE. M OAETBCBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mojaenn MUKpPOCKOTa, TEIECKOTA.

Hab6mroneanennrepdepennuncpeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[Tony4yeHnecnekTpacrioMOIbIOIIPU3MBL.

[TonmyyenunecnexkTpacnomoristoaudpakmonorpeméTku. Habmonenne

MOJISIPU3alMK CBETA.

Vuenuueckuiiskcnepumenm,iabopamopnulepabomuol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannecBoicTBU300paKEHUNBIINH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen6.0cHOBBICTIEHIHAIBHONTEOPUMOTHOCUTEIBHOCTH

['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  llocrymartsl
CIIELIUAJIbHON TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTH MOAYJISI CKOPOCTUCBETA
B BaKyyM€, IPUHUUII OTHOCUTEIBbHOCTH DUHIITENHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUTVHBL.

OHEpPrussuMMIYyJIbCPEIATUBUCTCKONYACTHUIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULbI. DHEPIHs
IIOKOS.

Pazagen7.KBantoBasipusuka
Temal.InemenmuolK6anmMoGOUONMUKU
®dotonbl. ®opmyna [lnankacesa3u s3Heprun (PoToOHACETOUACTOTON. DHEPTrHUs U
uMIyJibe poToHa.
OtkpeiTue u ucciaegoranue porodddexra. OnbiTel A. I'.CtoneToBa. 3aKkoHbBI

doToaddexra. YpaBHenue DiHmTeriHa s pororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenuecpera.OnwiTeil 1. H.JIeOenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpOMCTBaM  NPAKTUYECKOCTIPUMEHEHHE:  (POTORIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotorppekTHayCTAaHOBKECITMHKOBONILIIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

Cseronuos.

Conneunasbarapest.

Tema2. Cmpoenueamoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapnas mogens aroma. lloctymatel bopa. M3nyuenme u mnornomieHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
JTyaJli3M.

CnOHTaHHOEUBBIHYKICHHOEU3IIYYEHHE.

TexHnueckne YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.
OnpeneneHneINTMHBIBOJIHBLIA3EPA.
HaGmonennennHeiyaThIXCIEKTPOBU3ITYYEHHUS.
Jlazep.
Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomuol
HaGmronennenaenyaTorocnexTpa.

Tema3.Amomnoenopo
OKCIEPUMEHTHI, JIOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHHs sjpa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa

paanoakTuBHOrO u3nydenus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHS.
BnusiHue paaioakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. HyknonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusiCBA3MHYKIOHOBBsIpe. A nepHbiecuiibl. JlepexTmaccrisapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiitpeaktop. TepmosinepHbiiicuaTe3. [ Ipo0eMbINIIepCIIeKTUBEI s1ePHOMN
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHbleuacTULIbl. OTKPBITHETIO3UTPOHA.

MeTonbpIHA0TI0ICHUSIMPETUCTPAIIMTAIIEMEHTAPHBIXYACTHII.

OyHaaMeHTaabHbIeB3auMoieicTBUA. EnHcTBOGM3nYecKOMKap THHBIMUPA.

TexHn4ueckneycTponcTBauIpakTHUECKOETPUMEHEHHE ; JO3UMETP, KaMepa
Bunibcona, saepHbIiipeakTop,aToMHas100M0a.

Jlemoncmpayuu

CUY€TYNKMOHU3HUPYIOIIMXYACTHII.

Vuenuueckutiakcnepumenm,iabopamoprvlepabomol

HcciienoBaHHE TPEKOBYACTUI(TIOTOTOBBIM(OTOTPAPHSIM).

Pa3znen8.l1eMeHTBIACTPOHOMUUHMACTPOPU3UKH

DTanbIpa3BUTUSACTPOHOMMUH. [TpukIIaTHOCMMHUPOBO33PEHYECKOEC3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3qus, spkue 3BE3AbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeuHnasicucrema.

Connne. ComHeuHass akTHUBHOCTh. McTounuk sHeprum CoJiHIIa W 3BE3L.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTPAIBHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBYIJIA3BE3ITTIaBHOMIIOCIEI0OBATEILHOCTU. BHYy TpeHHeeCTpoeHHe



3BE31. COBpEMEHHBIEC MPEJACTABICHUS O MPOUCXOXKICHUU U 3Bomonnu CojHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxenne n nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHbBIE OBIPBI B sAApax
rajakTHK.

Bcenennas.PacipenneBeenennoit. 3akon Xa06:1a. PazberanueranakTuk.
Teopusbonbiioros3peiBa. PEnukToBOCU3IIyYeHUE.

MacmrabnasctpykrypaBcenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuuecxkuenabniooenust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM JIJISI OTIpeJIeNICHUsI TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MOJyIapus U sipKue 3BE3/IBI.

Ha6monenusisreneckonJlynsl, mnaner,Maeunorollyru.

O6o0mammeenoBToOpeHne

Ponpr ¢u3ukm W acTpOHOMUM B ODKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COITMAILHOM M ATUYECKOU c(epax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTUHE MUpPA, POJIb (PU3NUECKON TEOpHUU
B (GOpMHUpPOBAaHWUU TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbICCBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CHCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOJ00MS TpPEYTroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpuyueckue SBIEHUS B JKUBOM MpUPOAE, KoJeOaTelbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIEC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEHCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMYECKON PeIIETKH, CIEKTPaIbHbIA aHAIH3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JHMHUM DJIEKTpONEpPEAad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, PaIHONPUEMHHK, TEIEBU30DP,
anteHHa, TtenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTH JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIEPE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS YueOHOrO Tpeamera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH TO3MIMEH JMYHOCTH, CUCTEMOW IICHHOCTHBIX
OpPHCHTAIIMi, TO3WTUBHBIX BHYTPCHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAJMIMOHHBIM I[IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OIbITA W OMBITA JIEATCIBHOCTH B MPOIECCE Peajr3aliid OCHOBHBIX HAIpPaBICHUN
BOCITUTATEJIBHOM JICATCILHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOTOBOCTIMTAHMSI:

c(OpPMHPOBAHHOCTHI PAXKTAHCKOUTTIO3UIIMAO0YUAIOIIIETOCIKAKAaKTHBHOTOU
OTBETCTBEHHOTO WJICHA POCCUIICKOTO 00IIEeCTRa;

NPUHATHE  TPAJUIUOHHBIX  OOIICYETOBEUECKUX  TI'YMAaHUCTHUECKHX |
JIEMOKpPaTUYEeCKUX [ICHHOCTEIH;

TOTOBHOCTHBECTHCOBMECTHYIOICATEILHOCThBUHTEPECAXTPAKIAHCKOTO
00IecTBa, y4aCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTeIbHOW OpraHU3allny;

YMEHHEB3aUMOJICHCTBOBATHCCOUAILHBIMUMHCTHTYTAMHUBCOOTBETCTBUIC UX
(QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTHKT'YMaHHTAPHOWHUBOJIOHTEPCKONICATEIILHOCTH;

2) MATPHOTHYECKOT0 BOCTIUTAHUS:

c(hOopMHUPOBAHHOCTH POCCUHCKOHN rpaXIaHCKON WJICHTUYHOCTH,
MMaTPUOTU3MA;
LIEHHOCTHOEOTHOIIIEHUEK FOCYJJApCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOTOBOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTHOIICHUBATHCUTYAIMIONTTPHHIMATHOCO3HAHHBICPEIIICHUS,
OpPUEHTUPYAChHAMOPATHLHO-HPABCTBEHHBICHOPMBIMIICHHOCTH,BTOMYHCIICB
NESTENBHOCTH YYEHOTO;

OCO3HAHUEINYHOTOBKJIJJaBIOCTPOEHUEYCTOMYMBOTO0YIYIIETO;

4) 3¢TeTHYeCKOrOBOCTIHTAHUS

ACTETHUYECKOE OTHOIICHNE K MHUPY, BKITIOUYAs SCTETUKYHAYYHOTO TBOPUECTBA,
MpUCYyLIETo (pU3nUecKoi HayKe;



5) TpyA0BOroBOCIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YU CJIECBSI3aHHBIMC()U3NKOMUTEXHUKOH, yMEHHECOBEPIIATHOCO3HAHHBIBBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PIKOJIOrHYEeCKOrOBOCIIUTAHMS

c(OpMHUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TIJ00AJIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUEUOCYLIECTBIICHUEIEHCTBUMBOKPYKAIOLIEHCPEIEHA0CHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHue OIbITa JESTEIbHOCTH HKOJOIMYECKONM HAIMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HEHHOCTHHAYYHOT ONIO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs (PU3UKU OCYIIECTBISATh MPOEKTHYIO U HCCIIEIOBATENIbCKYIOAEATEIHLHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIEPE3YJIBTATHI

ITo3naBaTe/ibHbIEYyHUBEPCAJIbHbICYYeOHbIEAeHCTBUS
ba3oBble JJoruyeckue aeiicTBUA:
CaMOCTOSITENIbBHO  (OpPMYyJIMpOBaTh W aKTyallu3UpOBaTh  IpoOiemy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
OnpeAeIAThLEINACATEIbHOCTH,3a/1aBaThIIapaMETPIMKPUTEPUUUX JOCTHKECHHUS;
BBIABJISITH  3aKOHOMEPHOCTM M MPOTHUBOPEUYHS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThIBaThILIAHPEIICHUATIPOOIEMBICYUETOMAHATTN3aNM CFOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIBACIATEIbHOCTb,OLIEHUBATHCOOTBETCTBUEPE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATh W  BBINOJHATH PpabOTy B  YCIOBUSX  PEATbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
Pa3BUBATbKPEATHBHOCMBIILICHUCTIPUPECIIC HUMKU3HEHHBIXTTPOOIEM.
ba3oBblencciieoBare/ibCKue1eHCTBUSI
BJIaJIEThHAYYHON TEPMHUHOJIOTHEH, KITFOUE€BBIMUTIOHSITUIMUUMETOAaMU(PHU3UUEC
KOW HayKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MpPeoO0pa3oBaHUI0O M TPHUMEHEHUI0O B PA3IHYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CJICICTBEHHBIE CBS3W W AaKTyaJlH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0OKa3aTelTbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEUICHHWS 3aJauyd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3amaud B 00pa30oBaTEIbHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaThOIIEHKYHOBBIMCHUTYAIIMSIM,OIICHUBATHIIPHOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HaHWs MO0 (U3MKE B MPAKTHYECKYI 00JacTh
KHU3HENICATSIIEHOCTH;

YMETbUHTEIpUPOBAaTh3HAHUAN3PA3HBIXIIPEAMETHBIX00I1aCTEH;

BBIJIBUTaTbHOBBICHIEU, [IPEIaraThOPUT MHAIIbHBICTIOIXOAbIUPEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.
PaGoracundopmanueii:

BJIJIETh HABBIKAMM IOJIy4€HUsI MHPOpPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
UCTOYHHKOB pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATH IOMCK, aHaJM3,
CUCTEMAaTU3alMI0 U HHTEPIPETalni0 MHGOPMAlMU pa3iIMYHBIX BHUJIOB U (PopM
IPEACTaBICHHUS;

OLIEHUBATh0CTOBEPHOCTHUH(POPMALIHH;

UCMOJb30BaTh  CpPeACTBa  MH(POPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUNA B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aI[MOHHBIX
3aJa4 ¢ CcoOdIofiecHHEeM TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (QopmaTax C
yu€TOM Ha3HaYeHUS MHPOpPMAIMH ULEIEBON aylUTOPUHU, BEIOHUpast ONTUMAIbHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHHKaTHBHBbICYHUBEPCAJIbHbICY4YeOHbIeAeHCTBUS:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokKax (U3MKKA W BO BHE-ypPOUHOHU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIAraThb CBOKO TOYKY 3PEHUSA C MCIOIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUH € y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YIEHA KOJIJICKTUBA;

IIPUHUMATh L[EJIUM  COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ INOCTHIKEHUIO: COCTaBIIATH IUIAH JIEMCTBUH,
pacnpenensiTh poiid € YYETOM MHEHUM YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOErO0 BKJIaJa M KaXJOr0 YyYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IIPOEKThbI, OLICHMBATh HJEU C [O3ULMU HOBHU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIUYHBIX
CUTYalUSX, TPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIeyHUBepCcAJIbHbICY4eOHbIe1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEILHOCTh B 00JacCTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJISITh TUIAH PEIICHUS PACUETHBIX M KadeCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTHYECKON PabOTHICYYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

J1aBaThOIICHKYHOBBIMCUTYAIIUSIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JeIaThOCO3HAHHBIMBBIOOP,apTyMEHTUPOBATHETO,0paThHACEOS
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATHIIPUOOPETEHHBIUOIIBIT;

CIocoO0CTBOBAaTh (DOPMHUPOBAHUIO M IPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPO0JIb,OMOIMOHAIbHBIHUHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh  HABBIKAMM  IIO3HABAaTENbHOM  pedJeKCHH KaK  OCO3HAHMS
COBEpIIIAEMBIX JCHCTBUUA M MBICIUTEIBHBIX IIPOIECCOB, WX pE3yJbTAaTOB U
OCHOBaHM;



MCITOJIB30BATHIIPHEMBI PEPICKCUUIOIICHKN CUTYAINH, BRIOOPa BEPHOTO
pEIICHHUS;

YMEThOIICHUBATHPUCKUHNCBOCBPEMEHHOITPUHUMATHPEIICHUSITIONX CHIKEHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBl JPYTrUX TpU aHaJIM3e pPe3yJIbTaTOB
TESATEIILHOCTH;

IPUHUMATHCEOsI, TOHUMAasICBOMHETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTBl JPYTrUX TpU aHaJIM3e pPEe3yJIbTaTOB
TESATSIIHOCTH;

NIPU3HABATHCBOEIIPABOUTIPABOAPYTHXHAOIITHOKH.

B nporiecce 10CTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBIIIO
buzuke s ypoBHS cpeaHero oOmiero oOpa3oBaHHS Yy O0ydYarouuxcs
COBEPIIECHCTBYETCS HYMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKITFOYAOIIET0CIIOCOOHOCTHIIOHUMATHCBOEIMOITUOHAIIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAIBHOM Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO 1IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HCXOJI U3 CBOMUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIXHABBIKOB, BKITFOUAIOIIMXCITIOCOOHOCTHBBICTPAUBATHOTHOIIIEHUST  C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HNPEAMETHBIEPE3YJIBTATDBI

K konmy obOyuenuss B 10 kiacce mpeameTHbIe pe3yidbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa TPUMEPAX POb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJECH;

YUHUTHIBATh TpaHULBl MPUMEHEHUS HW3YUYECHHbIX (PU3NUECKUX MOJETEH:
MaTepHallbHas TOYKa, MHEPIHAIbHAS CHUCTeMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJI, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AIEKTPOJUHAMUKA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOEABHKEHUE,
CBOOOJIHOE TaJIEHUE TeN, JBUKEHHE MO OKPY>KHOCTU, MHEPIUS, B3aUMOJCHCTBUE
Ten, Aud¢ys3us, OpOYHOBCKOE [BMXKEHHE, CTPOEHUE >KUIKOCTEHM TBEPIBIXTEN,
M3MEHEeHHUeoObEMATENNPY HArpeBaHUM (OXJIAXKIEHUHU), TEIIOBOE pPaBHOBECHE,
WcrnapeHue, KOHJICHCAlMs, IUIABJICHUE, KPUCTAUIM3alus, KUIEHHUE, BIIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABIICHUS ra3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYIIE,
CBA3b MEXAY IapameTpaMy COCTOSHMS ra3a B M30IMpOLECcCaX, JIEKTPU3ALHUS TeN,
B3aMMOJICCTBUE 3apsI0B;

OMHUCHIBATh MEXAHUYECKOE JBWKEHUE, HUCTOJB3Yys (HU3NYECKUE BEIMUUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Tejia, CHuia,
UMITYJIbC TeJa, KHHETUYECKasi dHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHU4YecKas
paboTa, MeXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEM U TEIUJIOBBIC SIBJICHUS,
UCTIONB3yd (U3MUECKHe BETUYMHBI: JaBIIEHHE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKasl SHEPrusl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CpEIHEKBAApPaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS DHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIONB3YEMbIX BEIMYMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh HM3YYEHHBIEAIEKTPUUECKHUECBONCTBABEIIECTBAN AJIEKTPUUECKUE
ABJICHUS (IIPOIECCHI), UCTIONB3Ys (PU3MYECKHE BEIMYMHBI: DJIEKTPUUCCKUNA 3aps/l,
AJEKTPUYECKOE TOJIE, HANPSHKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHUIHUAIOB,;
Py ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3WYECKUNA CMBICT HCTOIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTro Tsrotenus, I, II u III 3akonsr HproToHa,
3aKOH COXPaHEHUsS MEXaHUYECKON DSHEpPruu, 3aKOH COXPAaHEHUS MMITyJbCa,
MPUHIUI CYNEPNO3ULIUN CHJI, TPHUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYKD TEOPUIO CTPOEHHWs BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOW 3HEPTIUHU TEILUIOBOTO JABMXKEHHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUS
AIEKTPUYECKOr03apsaa,3akoHKyI0Ha, MpU3TOMPA3INYaTHCIOBECHY IO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIHI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3indaTh yCIOBHUS WX OE30MAaCHOTO MCIOJH30BAHMS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCISIOBAHUIO (PU3HUCCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM, MPU ATOM
dbopmynupoBaTh podaeMy/3aady U TUIIOTE3Y YU4eOHOTO IKCIIEpUMEHTa,cOOUpaTh
YCTAaHOBKY W3  TPEIJIOKEHHOTO0  OOOpYJOBaHUS, TMPOBOJAHWTH  OMBIT M|
(GOopMyITHpPOBATH BHIBOBL,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC M3MEPEHUS (U3MUCCKUX BEITUYUH, MPU
STOM BBIOMPATh ONTHMAJBHBIA CIOCOO W3MEPEHUS W HCIIOJIB30BaTh W3BECTHHIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYCCKUMH  BCIIMUYMHAMU  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPECHHM, NPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GUKCHpPOBATH PE3YJIbTAThI MOJYUYCHHON 3aBUCUMOCTH (DU3UYCCKUX BEJTUYMH BBHJIC
TaOJINII ¥ TPpaUKOB, JIEJIATh BEIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOro TPyAa MPHU MPOBEACHUH HCCIEIOBaHUN B
pamMKax ydeOHOrO »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUYCCKHE BEITUYUHBI M (OPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHus, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pelaTh Ka4eCTBEHHBIE3aaun: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOM Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SIBICHUS;

UCIIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIE

UH(GOPMAIIMOHHBIE TEXHOJIOTUUISTIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALINH U
IpeCTaBIeHUIy4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIK, TIOTyYeHHON U3
Pa3TUYHBIXMCTOYHUKOB,KPUTHYECKH aHAIM3UPOBATHIIONydaeMYIOUH(POPMAITHIO;
PUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHEHAYKH, OOBSICHCHHETIPOIIECCOB  OKPYXKAIOIMIETOMHUPA,  BPa3BUTHE
TEXHUKUU TEXHOJIOTHIA;
UCIIONIb30BaTh TEOPETUYECKHE 3HAHWA 10 (HU3MKe B TIOBCETHEBHOM

KUZHUISI00€CTIeUeHUSI0€30I1aCHOCTUIPUOOPAIIEHUUCTIPUOOPAMUU TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh pabOTy TPYNIbI, palMOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTU U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYALMsSIX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTHYECKOW AESATEIbHOCTU JOJIECH, LIEJOCTHOCTh U €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIIBl TMPUMEHEHUS W3YUYEHHBIX (DU3NYECKUX MOJENCH:
TOYEYHBIN ANEKTPUUECKUI 3aps, JTyd CBETa, TOYCYHBIN UCTOYHUK CBETA, sAepHas
MOJICJIb aTOMa, HYKJIOHHAash MOJEIb aTOMHOTO s/ipa TPH perieHud (HPU3NIECKHUX
3a1ay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHA U KBAHTOBOW (DU3UKH: JIEKTPUUECKAsl TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JACHCTBHUS TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHUCTBUE MArHUTHOIO TIOJISI Ha
NPOBOAHUK C TOKOM W JBIKYIIUWUCS 3apsll, JJIEKTPOMAarHUTHbBIE KoyieOaHUs U
BOJIHBI, IPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)XE€HUE, MPEIOMIICHUE,
uHTepdepenuus, Audpakuus W MOJSpU3AlUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (pororddekr), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONKUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMMOCTh  PA3JIUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), UCHONB3YySd (HU3UYECKUE BEIUYUHBI:
JNEKTPUYECKUM 3aps]l, CWJIA TOKA, SJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIWS MarHuTHOrO IMojs, cuia Ammnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ MU YacToTa
KojeOannii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CHiIa ToKa B TIpolecce
TAQPMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHuii, (GOKYyCHOE pacCTOsHHE U
ONTHUYECKAs] CWJA JIMH3BI, MPU OMHCAHWH MPABUIBLHO TPAKTOBATh (HU3UUECCKUU
CMBICIT HCIIOJIb3YeMbIX BEIUYHH, WX OOO3HAYCHHWS ¥ CJAWHHIIBI, YKa3bIBATh
GopMynibl, CBS3BIBAIOIIME JAaHHYK (DU3WYECKYI0 BEIWYUHY C JAPYTUMH
BEJIMYMHAMU;



OMKCHIBATh HW3yUYEHHBIC KBAaHTOBBIC SBJICHUS U TIPOIECCHI, HCIIOIB3YS
du3nUecKkre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI WU
94acToTa CBETa, SHEPTUS U UMITYJILC (POTOHA, MEPUO TOJTypaciaaa, SHEPTUs CBI3U
ATOMHBIX SI7Ep, TPH ONHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUECKUH CMBICI
UCITIOJIb3YeMbBIX BEJIMYWH, MX OOO3HAUEHUS W EAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYHMHY C JPYTHMH BEIMYHWHAMU,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIICCCHI U SBICHUS, UCIONB3YyS (pU3nUecKue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIIEOBATEIILHOTO U MMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3aKOH 3JEKTPOMArHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAacpOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHECHHE ODWHINTEHHA a1 PorodddekxTa,
3aKOH COXPAaHCHHS SHEPIHH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHHUSI
AJICKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOI'O YHCIIA, TOCTYyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO Pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAXKCHUE W YCIIOBUsA (TpaHMIBI, O0OJIACTH)
IPUMEHHMOCTH;

OTIpEICIISITh HAIIPaBICHUEBEKTOPAUHYKIIMM MAarHUTHOTOITOJISI IIPOBOJTHUKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

CTPOUTh M OIUCBHIBATH H300pa)KEHHE, CO3/1aBaEMOE€ ILUIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX M KOCBEHHBIX H3MEPEHUI: TPU STOM
dbopmynupoBaTh podaeMy/3aaaqy ¥ THIIOTE3Y YI4EOHOTO IKCIIEPUMEHTA,COOUPaTh
YCTAaHOBKY W3  TPEAJIOKEHHOTO  OOOpYJOBaHUS, TMPOBOAUTH  OMBIT |
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTHUMAIBHBIN CMOCOO0 W3MEPEHHUS W HWCIIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C HUCIIOIH30BAHUEMITPSIMBIX
W3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAC TaOMUIl U Tpadukos,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMS;

coOmoaTh mpaBuiia 0€30MAacCHOTO TpyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000opyI0BaHNS;

pemiath pacu€THbIC 3aJa4dl C SBHO 3aJaHHOM (DU3WUYECKON MOJIEINbIO,
UCTIOJIb3YSI (PU3NUYECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u



BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEeoOXonUMbIe NIl €€ pelleHUs, NPOBOAUTH Pacu€Tbl U OLIEHUBATh PEATbHOCTh
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaueCTBEHHbIE3a4aun: BbICTPAUBATh JJOTMYECKU HEMPOTHBOPEUUBYIO
LEMOYKY pacCyX ACHUI ¢ OMopod Ha M3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMHM  y4yeOHBIX  337a4  COBPEMEHHbIE

UH(GOPMALIMOHHBIE TEXHOJIOTUUISITIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUU U
npe/icTaBleHnsy4eOHON U Hay4YHO-TIOMYJISIpHOW HH(OpMaUK, IOJTyYeHHON U3
Pa3TUYHBIXUCTOYHUKOB,KPUTHUECKMAHATU3UPOBATHIIONy4aeMYyIOMH(POPMALIHIO;

OOBSICHATH TMPUHUUIBI JEUCTBUS MalluH, NPUOOPOB U TEXHUUECKHX

YCTPOICTB,pa3IMuaThyCIOBUINX0€30MaCHOrOUCIIONB30BAHUABIIOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAIAPOCCUMCKUXU 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHON JKU3HUJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuH ¢ NpUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBS U COOJIIOJEHUSI HOPM SKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

paboTaTb B Tpymme C BBINOJHEHUEM pA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMNIbI, PAUOHAIBHO paclpeAcisiTh OOS3aHHOCTH U
IUITAHUPOBATh JESATENIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJl€KBaTHO OLIEHUBAThH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAaEMOM POOIEeMBI.



TEMATHYECKOEIIJ/TAHUPOBAHHUE

10 KUIIACC
KonunuecTBouyacon DJIeKTPOHHbIE
HanMmeHoBaHMepa3aeJI0BUTEM (undpoBbie)
Nen/nt KonTpoabnsbie IIpakTHyeckue
NMpPorpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznenl ®PUSUKAUMETOABIHAYYHOI'OITIO3HAHUA
Bubnuorexal [OK
11 o 2
M3UKANMETOIBIHAYYHOT OTI03HAHUS httos://m.edsoo.ru/7fA1bf72
Utoronopazneny 2
Paznen2. MEXAHUKA
Bubmuorexal [OK
2.1 K 5
HHeNatitia https://m.edsoo.ru/7f41bf72
Bubmuorexal [OK
2.2 7
Auramia https://m.edsoo.ru/7f41bf72
Bubnuorexal [OK
2.3 3 6 1 1
AKOHBICOXPANCHITIBMEXAIIIE https://m.edsoo.ru/7f41bf72
Urtoronopaszneny 18
Pa3nen3.MOJIEKYJISAPHAA®U3NKAUTEPMOJNHAMUKA
31 OCHOBBIMOJIEKYIISIPHO-KUHETUYECKOU 9 1 bubmorexal [OK
' TEOpHUH https://m.edso0.ru/7f41bf72
bubmmorexal [OK
3.2 O 10 1
CHOBPITEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubnunorexal [OK
' ®a3oBbIe TEPEXOABI 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

Uroromnopazneny

24

Paznen4. DJIEKTPOJIUHAMMUKA

4.1 DneKTpocTaTuka 10 bubmorexal[OK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOosAHHBIINANEKTPUUECKUUTOK. TOKHB 12 bu6nuorexal [OK
' pa3IMUHBIX Cpefax https://m.edso0.ru/7f41bf72
Utoronopazneny 22
PeszepBHoeBpems 2
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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

11 KJIACC

KoanuyecTBouacos JJIeKTpPOHHBbIE
HaumeHoBaHuepas3ae10BUTEM ungpoBbie
Nen/nt P KonTpoabnbie IIpakTHuyeckue (udp )
NMpPorpaMmabl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Paznenl DJIEKTPOIUHAMMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHuTHast 11 1 3 bu6muorexal [OK
' MHYKIMS https://m.edso0.ru/7f41c97¢
Utoronopazneny 11
Paznen2 . KOJJEBAHUAUWBOJIHbI
MexaHu4ecKue U JIEKTPOMarHUTHBIC bubmuorexal [OK
2.1 9 1
Kosie0aHUsI https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMarHUTHBIE bubmmorexal [OK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
Bubnuorexal [OK
2.3 0) 10 3
i https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 24
Pa3nen3.OCHOBBICTIEITAUAJIBHOMTEOPUMOTHOCHUTEJIBHOCTH
31 OcHOBBICTIELIMAIBHOUTEOPUHT 4 1 bubnurorexal [OK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Wroronopaszaeny 4
Paznend KBAHTOBAA®U3IUKA
bu6nuorexkal [OK
4.1 C) i 6
HIEMEHTRIKBATTOROOTTTHICH https://m.edsoo.ru/7f41c97c
4.2 Crpoenunearoma 4 bubnunorexal [OK



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

bu6nuorexal [OK

4.3 ATo 5
TOMHOSAAPO https://m.edsoo.ru/7f41c97¢c
Urtoronopazneny 15
Pa3nens5.9JIEMEHTBIACTPOHOMUUHUACTPOOU3UKHU
Bubnuorexal [OK
51 Dieme acCTPOHO ac 7 1
AICMCHTEIACTP OHOMHHHACTPOpH3HICH https://m.edsoo.ru/7f41c97¢c
Utoronopazneny 7

Paznen6.ObOBLIAIOLIEEINIOBTOPEHUE

6.1 O06o00mmaronieenoBTOpeHne 4 bubmmorexallOK
https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 4
PesepBHOECBpEMs 3

OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68 4 7



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




IHOYPOYHOEIIJIAHUPOBAHHUE

10 KIIACC
KoaunuyecTBouacon DJIeKTPOHHbIE
Ne Hata uudposbie
Temaypoka KonTtpoJbHbIie IIpakTueckne
n/m Bcero u3y4deHnsi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
du3znka—HayKaompupoe.

1 Hayunsie MCT}(]) bl HI())SII-I)aHI/ISI 1 BrbmmorexallOK

i . https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIeTo MUpa
Ponb u MmecTo Qpusuku B

) (hopMUPOBaHUY COBPEMEHHOM 1 bubmmorexal [OK
Hay4YyHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUIEATENbHOCTUIIOACH
Mexanndeckoe IBUKECHHE.

3 OTHOCHTEIILHOCTh MEXaHUYCSCKOT O 1 Bbubmorexal [OK
nBrkeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bubmmorexal [OK
IIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHEUHOE 1 bubnurorexal [OK
IIBHKEHUE https://m.edsoo.ru/ff0c372¢

5 CBoOonHoe mageHne. Y CKopeHue 1 bubnunorexal [OK
CBOOOIHOTO MajgecHus https://m.edsoo.ru/ff0c39cc
KpuBonuuelHoeIBUKEHUE.

7 JBr>keHHEMaTEPUAITLHONTOYKHIIO 1 BubnroreiallOK

P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 ITpunrunorHocuTensHOCTUl anunes. 1 bu6nuorexal [OK



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

NHepunanbHbleCUCTEMBIOTCYETA.
[TepsriiizakonHeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Ipuanun

Bbu6nuorexal [OK

3 CYHEPHOSHIHH CHIL BTOpOP{ Saron https://m.edsoo.ru/ff0c3be8
HproronannsamarepuaabHOUTOUKH

10 Tperun3akonHproToHa 115 bu6muorexal [OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOro Trorenus. Cuina

11 Tskectu. [lepBas kocMuyeckas BubmmorexallOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cunaynpyroctu.3akonl yka.Bec bubmmorexal [OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 CI/IJ'IaCOlj'IpOTI/IBJ'IeH(ij)HpI/I,HBI/I)K:HHH bubmorexallOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTHU WJIN ras3e
[ToctynarenbHOE U BpamaTeabHOE

1 JBIKCHN a0 COTIOTHOTBEPIOT OTENA. bubmuorexal [OK
MowmenTcuinsl.[lnevocuisl. Y caoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHUATBEPAOT OTENA
NMnynsc MaTepraabHOW TOYKH,

15 CHUCTEMBI MAaTCPUANILHBIX TOYEK. bubnunorexal [OK
Nmmynbccumnbl. 3aK0HCOXpaHSHUS https://m.edsoo.ru/ff0c43d6
uMmnyisca. PeakTuBHOe ABM>KEHUE
PaGoTa 1 MOIIHOCTB CHIIBI.

16 Kunerndeckas sHeprust MaTepuanbHON bubnunorexal [OK
touku. Teopema 00 U3MEHCHUU https://m.edsoo.ru/ff0c4502
KHMHETUYECKOMDHEPrun

17 IToreHnmansHas HEPTUSL. bu6nuorexal [OK



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

IToreHnmansHas 3HEPTUS YIPYro
nehOpMHUPOBAaHHOU MPYKUHBI.
[TorenuunanpHasIIHEPTUATETABOII3H
MOBEPXHOCTU3EMIIU

https://m.edsoo.ru/ff0c461a

18

IloreHuManbHBIE U HETIOTEHIMAIbHBIC
cuibl. CBsi3b paboTHI
HEMOTEHLUAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOWIHEPT UUCUCTEMBITEII.
3aKOH COXpPaHEHUSI MEXaHUYECKOU

SHEpTUu

Bu6nuorexal [OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHasipaboTa
«HccnenoBannecBsa3upadOThICHIIBIC
H3MCHCHHEM MEXaHHYECCKOM OHEPTUun
TeJla Ha IIPUMEpPE PacTsIKEHUS
PE3MHOBOI OXKIYTa»

20

KonTponsnaspaboTamoreme
«Kunemaruka. JlmHaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE»

Bubmuorexal [OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KWHETHYECKOW Teopuu. bpoyHOBCKOE
nemwkenue. nddysusa

Bubnuorexal [OK
https://m.edsoo.ru/ffOc4dc2

22

XapakTepABUKESHUSN
B3aMMOJCHCTBHUS YAaCTHI[ BEIlECTBA.
MonenucTpoeHUATra3oB, KUIKOCTEH
ATBEPIBIXTEN

23

Macca monekyn. KonuuectBo
BemectBa. [locTosanass ABoraapo

24

TennoBoe paBHoBecue. TemmnepaTypa
neéusMmepenue.lllkamatemneparyp



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

ILenbcus

Uneanpupiiira3aBMKT.OcHoBHOE

Bbubnunorexal [OK

23 ypaBHeHHeMKT https://m.edsoo.ru/ffOc4fde
AOconoTHasTeMnepaTypakakmepa

26 cpeaHell KHHEeTUYECKON 3HepTruu bubmunorexal [OK
JIBUKEHUS MOJIEKYJ. YpaBHEHHUE https://m.edsoo.ru/ff0c511e
MeneneeBa-Knaneiipona

27 3akon/lanbpToHa.l'a30BbI€3aKOHEI
JlabopaTopHasipaboTa

28 «HMccnenoBanne 3aBUCUMOCTHA MEXIY
rmapaMeTpamMu COCTOSHHS
pa3peKeHHOr o raza»

29 N3omponeccrBUICATBHOMIA3EUUX bubmmorexal [OK
rpaduuecKoe mpeacTaBIcHNE https://m.edsoo.ru/ff0c570e
BryTpeHHsAs sHEpTUS
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoOrlecu3MeHenus. KonnuecTBo Bubnuorexal [OK
TEIUIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOI'0 UAEATbHOI0
rasa

bubmuorexal [OK
31 Buerrennonepezarin https://m.edsoo.ru/ff0c5c36
VY eapHas TEIIOEMKOCTE BEIIECTBA.
bubmmorexal [OK
32 KonuvecTBO TEmnoTe npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepeaaye. A xuadaTHeIAIIpoIece

33 ITepBBIli3aKOHTEPMOIUHAMUKUHUETO bubnunorexal [OK
NPUMEHEHUE K U30IpOoLeccaM https://m.edsoo.ru/ff0cSefc

34 HeoGparumocTtbnporieccoBB bubnunorexal [OK



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

npupojae.Bropoitzakon

TCPMOJMHAMUKHU

https://m.edsoo.ru/ff0c6230

[MpunuunaerictusuKII I rennosoii

Bbubnunorexal [OK

35
MalINHBI https://m.edsoo.ru/ff0c600a

36 HuxnKapuoueroKITJ]

37 DKOIOrH4eCKUe MpodIeMbl
TETIOHEPTEeTHKU

38 O6o6marommii ypok «MonekysipHas bubmmorexal [OK
¢u3uka. OCHOBBI TEPMOJTUHAMUKH https://m.edsoo.ru/ff0c6938
KontponbHaspaboranoreme

39 «MonekynspHasi puznka. OCHOBBI BrbmmorerallOK

yUp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKH)

40 [Tapoobpa3oBanue 1 KOHJCHCAIHS. bubmmorexal [OK
Ucnapenune u kunenmne https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHTEIIbHAS

41 BIIQYKHOCTH BO3yxa. HachImeHHbIii brbmmoreral lOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u

42 amop(dusbIe Tena. AHU30TPOIHS bubmmorexal [OK
CBOWCTB KpucTauioB. JXXukue https://m.edsoo.ru/ff0c65f0
kpucTaiibl. CoBpeMeHHbIEMaTepHaibl
I1 .

“ ynaBneHHe U KPHUCTAJUIA3ALUS BuGmorexal [OK

eIbHAATCIUIOTAIIABIICHHUS.
A https://m.edsoo.ru/ff0c6708
Cybnumanus
bubmmorexal [OK
44 Y 0
PABHEHIETETLIOBOrobaranca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3arus Tei. DISKTPUIECKUN bubmmorexal [OK

3apsna. I[Ba BuJa JJICKTPHUUICCKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

IIpoBOAHUKY, AMIIEKTPUKU U

46 o OBOJIHHKH. 3aKOH COXpaHe bubanorexallOK
ot BOIHHKH. H COXPaHCHUS
YHpoBoA P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOT0 3apsia
Bsaumozencrsuesapsa10B.3aK0H
47 Kynona. ToueyHBbIH 3JIEKTPUUECKUNA bubmmorexallOK
y ’ P https://m.edsoo.ru/ffOc6ces
3apsn
Hanpsik€HHOCTB 2JIEKTPUYECKOro
48 nons. [IpuHuun cynepnoszunun bu6nuorexal [OK
ANEKTPUYECKUX TMoJen. JInann https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
PabGoracminiekTpocTaTuiaeckoro
49 nosst. [Torernman. PaznocTs bubmmorexallOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpOBOXHUKUU TUITEKTPUKUB
50 3J'Ip€KT OCTaTHYECKOM npone brbmorexallOK
P ) https://m.edsoo.ru/ff0c7018
JIM3IeKTprYecKasmpOHUIIaeMOCTh
51 DnekrpoemkocTh. Konaencaro Bubmmoreral [OK
nekTpoéMkocTh. Konaencar
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTD TIIIOCKOTO
59 5 bubmuorexal [OK
KOHJIEHCAaTOopa. DHEPrHs 3apsHKEHHOT0
A P P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopaTopHas padora "M3mepenue
BIIEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIUO AECTBUSUTIPUMEHEHU €
54 KOHJICHCATOPOB, KOMMUPOBAIBHOT'0

amnmnapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTnyecKasi3aminTa.



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

3a3eMIIeHUEeRIeKTPOPUOOPOB

55

DJIEKTPUYECKUMN TOK, YCIOBUSA €T0
cymectBoBaHusl. [1oCTOSIHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue.3akoHOManms
y4JacTKauenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSIMHECHHE
npoBonHuKoB.JlabopaTopHaspadora
«3y4eHnecMemanH Orocoe IMHEHHS
PE3UCTOPOBY

Bu6nuorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIHOCTHIIEKTPUYECKOT O
Toka. 3akoH JIxxoymnsa-Jlenna

Bubnuorexal [OK
https://m.edsoo.ru/ff0c7838

58

3akoHOMa AT 0TH O (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue.JJaboparopraspabdora
«3mepenned JICuctounnkarokan
€ro BHYTPEHHET'0 COMPOTHUBICHH»

Bubmuorexal [OK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAS TPOBOAMMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS METAIIJIOB OT
TemnepaTypbl. CBEpXIpPOBOAUMOCTh

60

DNEeKTPUUECKUUTOKBBAKYyyMeE.
CBOHMCTBa3JIEKTPOHHBIXITYYKOB

61

[MonynpoBoAHUKH, UX COOCTBEHHAs U
npuMecHas IpoBoaAUMOCTh. CBOMCTBa
p—n-nepexona.lloaynpoBogHUKOBBIE
puoOopbI

bubmmorexal [OK
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

DNEeKTPUUECKUUTOKBPACTBOPAXHU

62 pacmiaBax 3J1€KTPOJIUTOB. 1 bubnunorexal [OK
DNEKTPOTUTUIECKASTUCCOIHALIUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKUUTOKBra3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmorexal [OK
HECAMOCTOSATENbHBIW pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DnexTpudeckue npubopsl U

64 YCTPONCTBAMUXIIPAKTHYECKOE 1 bubmuorexal [OK
npumMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6€30MMacHOCTH

65 O06o0marommitypoK 1 bubmuorexal [OK
«DNEKTPOTMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponsnaspaboTamoreme

66 «9Qnekrpocratuka. [locTossHHBIN 1 bubmuorexal [OK
AJIEKTPpUYCCKUH TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3NUYHBIXCPEaax»

67 PesepBublii ypok. KonTponbnas 1 bubmuorexal [OK
pabotamoreme"DIeKTpoIuHAMUKaA" https://m.edsoo.ru/ff0c8c56

68 PesepBHBIitypok.O000maronuitypok 1 bubnurorexal [OK
no remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBHIEEKOJIMYECTBOYACOBIIO 68

[MPOI'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 KJIACC

KoanuyecTBouacos JJIeKTpPOHHBbIE
Ne Hata uudgposbie
n/n Temaypora Bcero Kontpoakuyie Tpakrueckue U3y4YeHusi | oOpa3oBaTeibHbIE
padoTbI padoThbI pecypes
[TocTossHHBPIEMAarHUTHIMUX

1 B3auMojelcTBHE. MarHuTHOCTIONE. 1 Bubnuorexal [OK
BexropmaruuTHONHNH1yKIuK. JInHNM https://m.edsoo.ru/ff0c9778
MarHuTHON WHIYKITNU
MarsuTHOE 1MoJIe TPOBOJAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuorexal [OK
B3anmozeiicTBHEenpOBOJHIKOBC https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «M3ydeHune 1 1 bubmuorexal [OK
MarHUTHOT O OJIKATYITKHCTOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHuTHOT O MOJIs Ha
npoBoAHUKCTOKOM.CuitaAmmnepa.

4 JlaGopatopHas pabora 1 1 bubmuorexal [OK
«MccnenoBanue nenucTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTOMarHUTaHAPaMKYyC
TOKOM»

JelicTBE MarHuTHOTO IOJISI Ha

5 JIBIKYIIYIOCS 3apSKEHHYIO YacTHUILY. 1 bubnuorexal [OK
Cuuna Jlopenua. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpomaruutHas UHAYKIUs. [ToTok

6 BEKTOpa MarHUTHOM MHAYyKIuu. DJ(C 1
WHIYKUMN.3aKOHAJIEKTPOMarHUTHOM



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

unaykiuudapanes

JlaGoparopHasipabota
«ccnenoBanue sABICHUS
3JIEKTPOMAarHUTHON UHAYKLIMK

Bbubnunorexal [OK
https://m.edsoo.ru/ff0cal50

NHaykTuBHOCTD. SIBiEeHUE
camouHyKuuu.2ICcaMOMHYKIUH.
DHEPrusiMarHUTHOT O OJIAKATYIIKUC

TOKOM. DJIEKTPOMarHUTHOETIOJIE

Bubnuorexal [OK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTpoicTsa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUThI, dJIEKTPOABUIaTENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHILL,
MHAYKIMOHHAAIICYb

10

O6o6maromuii ypok « MarauTHOe
nose. DIeKTPOMArHUTHAST HHIYKITHSD

Bubnuorexal [OK
https://m.edsoo.ru/ff0cab82

11

KonTponpnaspaboTamoreme
«MarnuTHOE more.
DJeKTpOMarHuTHAsE WHIYKINSD

Bubnuorexal [OK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXAaHUYECKHE
koneOanus. ['apMoHnUeckue
KojeOaHus. YpaBHEeHHE
rapMOHHYECKUX KOJICOaHUH.
[IpeBpariieHrEeIHEPTr UK

bubmuorexal [OK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHasipabota
«HccnenoBanue 3aBUCUMOCTH
nepuoaMalbIxKoiebanuirpy3ana
HUTHOTUJIMHBIHUTUUMACCHITPY3a»

14

Kone6atenpupiikonTyp.CBOOOIHBIE

bu6nuorexal [OK
https://m.edsoo.ru/ff0ch820



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

3JICKTPOMArHUTHBIC KOJieOaHus B
UJeabHOM Kosie0aTeIbHOM KOHTYpE.
AHaJIOTHAMEKIyMEXaHUUECKUMH U

BHCKTpOMaFHI/ITHI)IMI/IKOJIe6aHI/I$IMI/I

15

®opmynaTomcoHa.3akoH
COXPAaHCHUADHCPIrUUBUACAIIBHOM
KoJebaTelIbHOM KOHTYpe

Bbubnunorexal [OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusAX. BbIHYXIeHHbIE
MeXaHHYecKHe Koiiebanus. Pe3onanc.
BI)IHY)KIICHHBIG 3HeKTpOMaFHHTHBI€

KOJIeOaHUs

Bubnuorexal [OK
https://m.edsoo.ru/ffOcbb86

17

[TepemenubiTOK. CHHYCOU TATBHBIH
MEPEMEHHBIA TOK. MOIIIHOCTH
IIEPEMEHHOI0 TOKa. AMINIUTYIHOEH
JEUCTBYIOLI€E3HAY CHUECUIIBITOKAN
HaIpsAKEHUs

Bubnuorexal [OK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmatop. [IponsBoacTso,
nepenada u morpedaeHue
3IIEKTPUYECKONIHEPTUA

19

YCTpOHUCTBO U NPAKTHYECKOE
MIPUMEHEHUE NIEKTPUUECKOr 0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JMHUHAIEKTponepenay

bubmuorexal [OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU NIPH
MPOU3BO/ICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3zoBanus
3JIEKTPOHEPTUU B TIOBCETHEBHOU
KU3ZHU



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

MexaHHu4uecKkue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocThb

bu6nuorexal [OK

21 pacupoCTpaHEHHUs! U AJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepedHbIeUPOIOTHEHBICBOIHBI
29 3Byk.CkopocTh3BYyKa.I'poMKOCTh bubnunorexal [OK
3Byka.BeicoraTrona. TemOp3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U ckopocTs. lllkana bubmorexallOK
https://m.edsoo.ru/ffOccfe0
3JEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIBI pagNOCBSI3U U
24 TeneBueHus1. Pa3Butue cpencts
cBsA3U. Pagmonokanusd
o5 Kontponbnaspabdora«Konebanusu bubmmorexal [OK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonrHETHOE pacTipOCTpaHEHHE
26 CBETa B OJIHOPOJHOM cpele. bubmuorexal [OK
Toueunsritncrounukcsera.JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTpakeHnecBeTa. 3aKOHbI
27 oTpaxeHus cera. [loctpoenue bubmorexallOK
B https://m.edsoo.ru/ff0cd4e0
n300pakKeHUUBILIOCKOM3EPKaje
IIpenomnenue ceeta. [loaHoe
08 BHYTpEHHee oTpaxxeHue. [IpeaenbHbn bu6morexal [OK
YTOJI TOJTHOT'O0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKCHHS
29 JlaGoparopnas pabora «M3mepenue bubnuorexal [OK
MOKa3aTess NPEeTOMIIEHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JInnzel.IlocTpoennenzodpaxeHuiiB bubnunorexal [OK



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. DopMyIaTOHKONITUH3HL.

VBeInueHNEeIuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHasipaboTa
«HccnenoBanue CBOMCTB
M300paKeHUHBIIMH3AX )

32

Hucnepcusicsera.CilokKHbICOCTAB
6enoro ceera.llper.JJaboparopHas
pabora «Habmronenue aucnepcuu
CBETa»

33

WnTepdepennns ceeta. Judpakuns
ceera. [luppakunonHas pemeTka

Bubnuorexal [OK
https://m.edsoo.ru/ffOced22

34

HOHCpSLIHOCTL CBCTOBBIX BOJIH.
[Tonspuzanus ceera

Bubnuorexal [OK
https://m.edsoo.ru/ff0cf02e

35

OnTtuyeckuenpuOopsINyCTpOHCTBAN
yCII0BUANX0€3011aCHOr ONIPUMEHEHHS

36

['panuel npuMeHMMOCTH
KJIACCUYECKOW MeXaHUKH. [locTynmaTet
CIIENHaTbHOW TEOPHUU
OTHOCHUTEJIBHOCTHU

Bubnmuorexal [OK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
3amMeyieHre BpEMEHH U COKpallleHue
TUTMHEI

Bbubmuorexal [OK
https://m.edsoo.ru/ffOcfa4?2

38

DHEePrusiuuMIYyJIbCPEISITUBUCTCKON
yacTuLbl. CBSI3bMACChl COHEPTUEHH
HMMITYJIbCOM. DHEPT USATIOKOS

bubmmorexal [OK
https://m.edsoo.ru/ffOcfc68

39

Kontponbraspabora«OnTHka.
OcHoBBICTIEIMAIBHOUTEOPU U
OTHOCHUTEIBHOCTU»

bu6nuorexkal [OK
https://m.edsoo.ru/ffOcf6f0



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. Dopmynal [nanka. JHeprus

bu6nuorexal [OK

HUMITYJIBC(HOTOHA https://m.edsoo.ru/ffOcfel6
OTk e CCJIEIOBAHUE
41 qu pb(ll’)F(I; " HOH A BAH;I C Bbubnuorexal [OK
otosddekra.OneiTeIA.I". CTONETOBA
. https://m.edsoo.ru/ffOcffc4
3akons! horodddexra. YpaBHEeHHE
42 BH'HmTe(ffHa ?1):11) (i)OTOB(;(beKTa bubmmorexallOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna»nporodpdexra
HaBnenue ceera. Onberter I1. H.
43 Jlebenena. X €CKOe JICUCTBHUC brbmmorexallOK
Bd. ANMHNYCCK HNCTBHU
8 A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUn4eCcKneycTponucTBan
MPaKTUYECKOE TPUMEHEHUE:
44
¢$hoTodrIeMeHT,POTONaATIHK,
COJTHEeUHasoaTapest,CBETOINOT
45 PemennesagadanoreMe« DIIEMEHTHI Bubmuorexal [OK
KBAHTOBOW OITHKH) https://m.edsoo.ru/ff0d0302
MonensaTomaT oMcoHa. OIBITEI
46 PesepdhopnanopaccessHutoa-gac brbmmorexallOK
I STHUIO 0,-9aCTHII.
PROPAAMIOP i https://m.edsoo.ru/ff0d091a
[lnanerapuas Mmojens atoma
Bbubmuorexal [OK
47 11 b
OCTYIATHbOpa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryomenne (GOTOHOB
48 MIPUIIEPEX0IeaTOMAaCOAHOr 0 YPOBHS bubmorexal[OK
prrepexoa . A P https://m.edsoo.ru/ff0dOafa
SHEPTUUHAAPYTroi. BuasicriekTpoB
BoanoBriecBoricTBauacTuil. BomHbI
. bubmmorexal [OK
49 ne bpouna. KopnyckynsapHo-

BOJIHOBOU AyaJInu3M. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOCHU3TTYUCHHC

50

OTKpBITHEPATUOAKTUBHOCTH. OTIBITHI
Pesepdhopnanoonpenenenuococrasa
pPalilOaKTUBHOIO U3JIyUEeHUs

Bbubnunorexal [OK
https://m.edsoo.ru/ff0d0fd2

51

CaowcTBaansda-,06era-,ramma-
uznyuenusi. BausHue
pPaauoOaKTUBHOCTH Ha KUBBIC

OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacma.
DJEeKTPOHHBIMUIIO3UTPOHHBIHOETA-
pacnan.l'aMma-n3nydenue

Bubnuorexal [OK
https://m.edsoo.ru/ff0d1162

53

OHEPrusCBI3UHYKIOHOBBSIPE.

S nepusie peakuuu. JAaepHbIn
peakrtop. [IpoGiemsl, mepcreKTUBHI,
9KOJIOTMYECKHE ACIEKTHI IEPHON
SHEPTreTHKU

Bubmuorexal [OK
https://m.edsoo.ru/ff0d1356

54

DnemeHTapHbledacTUIbl. O TKPBITHE
MO3UTPOHA. MeTo bl HAOMIOACHHS U
perucTpanmy JEMEHTapHbIX YaCTHULL.
Kpyrasiit cton «®yHnaMeHTalbHbIE
B3aUMOJEHUCTBUSA. EAMHCTBO
(U3NIeCKOUNKAPTUHBIMUPA»

Bbubmuorexal [OK
https://m.edsoo.ru/ff0d0e38

55

Bunssésnnoroneda.Co3se3aus,
SIPKUE3BE3/1bI,TIIIAHETHI, UXBUTUMOE
nBukenue. CoaHeyHas cucTeMa

56

Conaue. ConHeyHas aKTUBHOCTb.
UctounuxsneprunConHuan3Be3n



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

57

3BE3bI, NX OCHOBHBLIC
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOU
Mocie0BaTeIbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBJICHUS O MIPOUCXOXKACHUU U
spotonnu COoJTHITau3BE3

58

Mineunbsillyrs—Hnamal anakTuka.
[Tonoxenue u npuxenne ConHua B
lNanaktuke. 'anaktuku. YepHsle

ABIPBIBAApAXTaJIaKTUK

59

Bcenennas. Pa3beranne ranakTuk.
Teopus borbmioro B3peiBa.
PennkroBoensnyueHue.
MeraranakTruka

60

Hepemenupienpo0ieMbpIacTpOHOMUN

61

KonTtponpHaspaboTa«ImeMeHTHI
ACTPOHOMUU U ACTPOPUZUKU»

62

O6o6maromuitypok.Ponbhpusnkun
aCTPOHOMUH B YKOHOMHUYECKOM,
TEXHOJIOTMYSCKON, COLIMaIbHOU U
ATUYECKOU chepax NesaTebHOCTH

YCJIOBCKaA

63

O6o6maromuitypok.Poasumecto
(GU3UKHA U aCTPOHOMHH B
COBpPEMEHHOMHAYYHOMKapTHHEMHpa

64

O6o0miaromuii ypok. Ponb
¢busznueckoiiTeopunuB(HOpMUPOBAHIHU
MpeacTaBieHu 0 GpU3nyecKon
KapTUHEMHUPA




OO6oOmaromuit ypok. Mecto
($u3nUecKONKapTUHBIMUPABOOIIEM

65 1
pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIXIIPEJICTABJICHUHONPUPO/IE

66 PesepBHblilypok.MaruurtsHoemnoue. 1
DJIeKTpOMarHuTHasi UHAYKIUS
PezepBubiitypok.OnTruka.OcHOBBI

67 CIIeLHATbHON TEOpUH 1
OTHOCUTEJIbHOCTH
Pezepnsbiitypok.KBantoBasipuzuka.

68 Bﬂel\feHTHy ECT OHOMUU H ’ 1 BrbmmorerallOK

P https://m.edsoo.ru/ff0d1784
acTpopU3NKHI
OBIIEEKOJIMYECTBOYACOBIIO 68

[NTPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPHUAJIBIVIAYYEHUKA

METOANYECKHUEMATEPUAJIBI/UVIAYYUTEJIA

HU®POBBIEOBPA3ZOBATEJIBHBIEPECYPCBINPECYPCBICETH

HUHTEPHET
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