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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHS Ha ypOBHE CpenHero odmiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS OCHOBHOIA
oOpasoBarenbHON mporpammsbl, mpeactaBieHHbIx B PI'OC COO, a Ttakke ¢ y4eToM
denepanbHOl paboyeil MporpaMMbl BOCIUTAHHUS W KOHIICTIIMHM TPEMOJaBaHUS y4eOHOTO
npeamera  «®@usuka» B o0paszoBaTelbHBIX opraHu3anusax Poccuiickoit  ®enepamum,
peaTn3yoIX OCHOBHBIE 00pa30BaTEIbHbBIC IPOTPAMMBI.

Copepxanue mporpaMMbl Mo (u3uke HampaBiIeHO Ha (OpPMHpPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaromuxcs 10—11 kimaccoB npu 00yueHnn ux Gpusnuke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-ACATEIbHOCTHOTO moxaxona. IIporpamma mo ¢usmke
cootBercTByeT TpeboBaHusM PI'OC COO Kk IUTaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM H
METaINpeIMETHBIM pe3yIbTaTaM OOydeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pean3aluu
MEXIMPEAMETHBIX CBsI3el (PM3UKH C €CTECTBEHHO-HAYUYHBIMH YYEOHBIMH NpeaMeTaMu. B Helt
OIPEAEIIAI0TCS OCHOBHBIE 1IEJI U3yueHUs (PU3HKU Ha YPOBHE CpeIHEro o0I11ero oopasoBaHus,
IUIAHUPYEMbIE Ppe3ylbTaThl OCBOGHUS Kypca (HU3UKUA: JTUYHOCTHBIC, METalpeAMETHEIE,
npeaMeTHble (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (pru3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUYeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOJBI, BBICTYINAas B KayecTBE
yueOHOro mpeAMeTra B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHHl 00
okpyxarormem mupe. [IkonpHBIN Kypec (GU3UKH — CUCTEMOOOPA3yIONIUN ISl €CTECTBEHHO-
HAYYHbIX y4EOHBIX MPEJIMETOB, OCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SBJICHUM, HM3y4aeMbIX XUMHEH, Ouosioruei, ¢usmdeckoil reorpadueldl U acTpOHOMUEH.
Hcnonk30BaHWe W aKTUBHOE MpUMEHEHHE (U3MYECKHX 3HAHUI OMNpenenseT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA,
MOJyYeHUs] HOBBIX MAaTE€pPHAIOB C 3a/JlaHHBIMH CBOWCTBaMU M Jpyrux. M3ydenue ¢uzuku
BHOCUT OCHOBHOW BKJIaJ B (OpPMHUPOBAHUE ECTECTBEHHO-HAyYHOW KapTHHBI MHpa
oOydaromuxcsi, B (GOpPMUPOBaHHE YMEHUW NPUMEHSATh HAYYHBI METOJA TO3HAHHS TMpH
BBITIOJIHEHUH UMH YIEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (pu3HKH 17151 ypOBHS CPEHETO 0011ero 00pa3oBaHMsI MOJIOKEH PsT UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHl KypcC SIBIISIETCS JJOTMUYECKH 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepHall U3 BCEX pa3esioB PU3UKH, BKIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK
U COBPEMEHHOHN (U3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUU C HeW Marepuall Kypca (U3UKH OObEeIUHEH
BOKpYT ¢u3ndeckux teopuil. Begymum B kypce sBnsiercsa (GopMUpOBaHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanuszauus  mpenanosaraeT — MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NYECKOW HayKH, OCMBICIEHHE CBS3M Pa3BUTHS (DU3HKHU C
pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU
npooiieMaMu.

Hoes npuxnaonoii manpaenrennocmu. Kypc (u3uku npeanosnaraeT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTMYECKUX NPHIOKEHUN U3YYEHHBIX TEOpUU U
3aKOHOB.

Hoesn skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJCpIKaHUS,
MOCBSIIEHHBIX YKOJIOTUYECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTUEM
TEXHHUKH U TEXHOJIOTHH, a TaKke 00CYKIeHUS MTPOOIIeM paliOHATLHOTO IPUPOIOTIOTH30BAHUS
Y DKOJIOTUYECKOM 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKHU Ha YPOBHE CpelHEro oOmiero o0pa3oBaHus
SABJISIIOTCSL (pu3udeckue Teopuu ((GOpMHUPOBAHHE TMPEACTABICHUN O CTPYKTYpE MOCTPOCHHS



¢du3ndeckoil Teopuu, poiau (yHIAMEHTANIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
NPECTaBICHUAX O IPUPOAE, TPAHUIAX TPUMEHUMOCTH TEOPUH, I OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).
CHUCTeMHO-IETETbHOCTHBIN MOAX0 B Kypce (DM3MKHU peanu3yeTcs MpexIe BCEro 3a
CU€T OpraHu3aluM 3KCIEPUMEHTAILHON IesATeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs
Kypca GU3MKM — 3TO HCHOJBb30BAHHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
SKCHEPUMEHTOB U J1a00paTOpHBIX paboT, KOTOpbIE B IporpaMMe mno ¢pu3uke oO0beIUHEHbI B
OO0MMH CHHCOK YYCHHYECKHX INPAKTHYECKUX padoT. BpigeneHne B yKa3aHHOM IIepedHe
71a00paTOpHBIX padoT, MPOBOJUMBIX JJIs1 KOHTPOJISI M OLEHKH, OCYLIECTBISETCS yYaCTHUKAMU
00pa30BaTENLHOrO MPOLECCa UCXOI U3 OCOOCHHOCTEN IJITAaHUPOBAHUS U OCHAIIEHUS KaOuHeTa
¢usuku. Ilpm sToM oOecrmeuynBaeTcss OBIAJEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH
KOCBEHHbIE U3MEPEHUs], UCCIIEAOBAaHMS 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH U ITOCTAHOBKY
OTIBITOB TI0 TPOBEPKE MPEATIOKEHHBIX TUIIOTE3.
Bosnblioe BHUMaHMe yenseTcs pelIeHNIo pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu aTom
JUI pacy€THBIX 3aJad MPHOPUTETOM SIBISIFOTCS 3ala4d C SBHO 33JaHHOW (PU3MUYECKOU
MO/IEJIBIO, TIO3BOJISIIOIME TPUMEHATh U3YYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, TaK U MHTETPUPYS 3HAHHS U3 pa3HBIX pas3zaeioB. [|Jis KaueCTBEHHBIX 3a/1ad
IPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha OOBSCHEHHE IPOTEKAaHUs (PU3UYECKUX SBICHUH U
MIPOIIECCOB B OKPYKAOIIEH JKU3HH, TpEOYIoue BpIOOpa (GU3NIECKON MOJICIH JJIsI CUTYaI[u!
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MaTepuasbHO-TEXHHUUYECKOMY
o0ecrieyeHH0 y4eOHOro Iporecca 0a3oBblil ypoBeHb Kypca (DU3MKM Ha YPOBHE CPEIHEro
o0rmIero o0pa3oBaHMA JOJDKEH U3y4aThCs B YCIOBHSIX MPEIMETHOrO KaObuHeTa (PU3MKU U B
YCIOBHUAX HMHTETPUPOBAHHOIO KaOMHETa IpEeJAMETOB eCTeCTBEHHO-HAay4yHOro Iukia. B
KabuHeTe (U3MKK JIOJDKHO OBITh HEoO0XoAuMoOe JlabopaTopHOe O0OpyIOBaHHE IS
BBIMOJIHEHUS] YKa3aHHBIX B IporpaMMme Mo (U3MKe YYEeHMUYECKHX MpPaKTHYEeCKHUX padoT u
JEMOHCTPAIlMOHHOE 000PYA0BaHHUE.
JleMoHCTpaoHHOe 000py/0BaHHE (OPMHUPYETCSI B COOTBETCTBUHM C TPHHLIUIIOM
MUHHMAaJIHHOH TOCTATOYHOCTH M 00ECIIEUNBaET MOCTAHOBKY MIEPEUYNCIICHHBIX B TPOrpamMMe 110
(¢u3uKe KIIOYEBBIX JEMOHCTpPALUil A UCCIENOBaHMS HM3y4aeMbIX SBJICHMHA M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.
JlaGopaTtopHoe 000pyJOBaHUE Ul YIEHHUYECKUX MPAKTUYECKUX padoT GpopMupyercs B
BUJIC TEMAaTHYECKNX KOMIUIEKTOB M OOECIIEYMBAETCS B Pacu€re OJAHOTO KOMILIEKTa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKTBI J1aOOpaTOPHOTO OOOPYAOBaHUS JIOJIKHBI OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (opMupoBaHHME HHTEpeca U CTPeMJICHHS OOYYalOIIMXCS K HayyHOMY H3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABICHUH O HAYYHOM METO/AE TMO3HaHWsS U (HOPMHpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (dopMupoBaHHE HAayYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3yYeHHS OCHOB
CTPOCHUS MaTepHH U PyHAAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE YMEHUN OOBSACHSTD SIBICHUS C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUN
U Hay4YHBIX JIOKa3aTeJIbCTB;

e (opMupoBaHME NPEACTABICHUH O PO (PU3KKHU JUTSL pPa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII.

JocTmwkenne 3TuxX 1eneil o0ecreunBaeTcsl peleHueM CIeAYIOMNX 3aaad B mpoliecce
W3y4deHus Kypca GU3NKN Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:

® [puOOpEeTeHnE CUCTEMBI 3HAaHUK 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJCKYIIPHYI0 (QHU3HKY, 3IEKTPOAUHAMUKY,
KBAaHTOBYIO (PU3HMKY H SJIEMEHTHI aCTPODU3UKH;



e (QopmupoBaHHME YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHUA s OOBIACHEHUS
busznyecKkux SBICHUN B MPUPOAE U [JIS NPUHATUS NPAKTUYECKUX DELICHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB peHIeHMs] Pa3IUYHbIX 3a/ad C SBHO 3aJaHHOW (pu3mueckoin
MOJIEJIbIO, 3a/1ay, MOAPA3yMEBAIOIINX CaMOCTOSTENIbHOE CcO3JaHue (HU3HUECKOM
MOJIEIY, aJIEKBATHON YCIIOBHSM 3a]1a4H;

e MoHUMaHHe (PU3MYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEaY;

® OBJIQJICHHE METOJaMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U ITPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHAIM3a MW UHTEpIpeTalud  HWHPOPMAIUK,  OIpPEICICHHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/aHUE YCIOBUU Ui pa3BUTHS YMEHHH MPOEKTHO-HCCIIEOBATEIBCKOM,
TBOPYECKOM IEATEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIli ypOBEHB) Ha YPOBHE CpeaHEro o0Iiero oOpa3zoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B Heneno), B 11 kimacce — 68 vacos (2
Jaca B HEJCITIO).

[Ipennaraemerii B mporpamme mo (pusmke mepedeHb JTaOOPaTOPHBIX U MPAKTUYECKHX
paboT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJaeT BBIOOP MPOBEACHHS JIaOOpaTOPHBIX
paboT 1 OMBITOB C YY4ETOM HHIUBUAYAITBHBIX OCOOCHHOCTEH 00YyJatONIIXCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT' O MO3HAHUS
®usnka — Hayka o npupoae. HayuHnble MeToabl MO3HaHUS OKpy»Karoliero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Gpu3nvecKkux SBICHUM U TporieccoB. HayuHbie runote3bl. @uznyeckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [I[pUHITUTT COOTBETCTBUSI.
Ponp 1 Mecto ¢usuku B popMHpOBaHMM COBPEMEHHON HAy4YyHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOICH.
Llemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmxeHue. OTHOCHUTEIBHOCTh MEXaHUUYECKOro IBrkeHusd. Cucrema
otcuéra. Tpaekropus.

ITepememienune, ckopocTh (CpeaHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepHATbHOU TOYKH, UX TIPOSKIIMH Ha OCU CUCTeMbI KoopauHat. ClIoKeHUE TIEPEMEIICHUH 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABIDKeHUE. [ paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NMEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneiiHoe nBuxkeHue. J[BU)KEHHE MaTepHaIbHOM TOYKM 110 OKPYKHOCTH C
MOCTOSIHHOM MO MOAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKopocTh. [lepuon u
gacTtoTa oopanieHus. L{eHTpocTpeMUTenbHOe YCKOPEHHE.

TexHu4eckne yYCTpPOWCTBA W MNPAKTUYECKOE IPUMEHEHHE: CHUIOMETP, [BHKECHHE
CHaps/IOB, LICTIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTIOCTPALINS KUHEMATHUYECKUX XapaKTEPUCTUK JBHKCHHUS.

[IpeobpazoBaHre ABMKEHUI € UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro O/ YTJIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH npyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUA  MEXAY  HYTSIMH, [POMJACHHBIMH  TEJIOM 32
IIOCJIEZI0BATEIbHBIE PAaBHBIE NPOMEXKYTKM BPEMEHM IPU PAaBHOYCKOPEHHOM JABW)XEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun orHocutensHOocTH [amwiies. Ilepswiii 3akoH Hberorona. MHepruanbHble
CHUCTEMBI OTCUETA.

Macca tena. Cwna. Ilpunmun cynepriosunmu cui. Bropoi 3akon HeroTrona s
MartepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA [UIs1 MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, CkoyibkeHust, kadeHus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXKEeHHs U cuiia TpeHus mokos. Koaddumuent rpenus. Cuna conpoTuBieHUs
IIPU JIBUKEHHUM Te€Na B KUIAKOCTH WM rase.

[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOITIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCHTEIBHO OCU BpamieHus. [lmedo cuibl. YcinoBus paBHOBECHS
TBEPAOrO TENA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPHUMEHEHUE: MOAIINIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHNE NHEPIMH.

CpaBHeHue mMacc, B3aUMOJEHCTBYIOLIUX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAaUE€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenne aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIIEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepuaibHON TOYKHU (Tela), CHCTEMbI MaTepHalIbHBIX ToueK. VIMIybC CHITbI
Y U3MEHEHUE UMITYJIbCa TeNNa. 3aKOH COXPaHEHMsI UMITyJIbca. PeakTHBHOE IBM)KEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus mMatepuaabHON TOukH. Teopema 00 M3MEHEHUH KUHETHYECKOMH
SHEPIUH.

[TorennmanbHas sHeprus. [loTeHnManbHas SHEPrus ynpyro jaehopMUpOBaHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJU3H MOBEPXHOCTU 3eMITH.

[ToreHnuanbHble M HETIOTEHUUANbHBIE CHIIBI. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM HSHEPIHMM CUCTEMbl Tel. 3aKOH COXPAHEHUsS MEXaHU4EeCKOMN
SHEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuuecKkre yCTpOCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexox moTeHIMATBEHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEpruu Teja Ha
IIPUMEpE PaCTSKEHUSI PE3UHOBOTI'O JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOpUH U MX  OIBITHOE
obocHoBanue. bpoyHnoBckoe neuxenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJCHCTBUS
YyacTHUll BelecTBa. Moieau CTpOeHus ra3oB, )KUJIKOCTEHN U TBEPIBIX TEJ U 00bSICHEHNE CBOMCTB
BEILECTBA HA OCHOBE 3THUX Mojenei. Macca u pasmepsl Monekyn. KonnuecTBo BeliecTsa.
[TocrossHHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUYECKON TEOPUH
UeanbHOro raza. AOCOMIOTHAs TemiepaTypa Kak Mmepa CpeaHell KUHETHYECKOW SHEpruu
TEIJIOBOTO JABMKeHUs vactul rasa. Illkama temmeparyp KensBuHa. ['a30BbIE 3aKOHBI.
VpaBuenne MenneneeBa—Knanelipona. 3akon JlaneroHa. M3ompoieccsl B BAeaIbHOM ra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. ['paduyeckoe MNpeACTaBI€HUE H30IPOLIECCOB:
M30TepMa, U30X0pa, n300apa.

TexHu4YecKne yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBaIOIIME JHUCKPETHOE CTPOEHHE BEIIeCTBa, (QoTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Mopenb, HIUTFOCTpUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHnre Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpeHHH 00béMa
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckas cucremMa. BHYTpeHHss SHEPrus TEPMOJIUHAMUYECKOU CUCTEMBI U
cnocoObl €€ n3MeHeHus. KonmuecTBo TerioTel U paboTta. BHyTpeHHss s3Heprisi 0JHOATOMHOTO
UJEANIbHOIO rasza. Bunabl Terulonepenadu: TEMIONPOBOAHOCTb, KOHBEKLHUs, W3IIy4CHHUE.
VnenpHas TEMI0EMKOCTh BemecTBa. KonnuecTBo TEMIoThl IPH TeIUIonepeiaye.

[Tonsitue 06 ammabatHoM mpouecce. IlepBblif 3akoH TepMonuHamukH. llpumeHeHnne
MEepPBOro 3aKOHa TEPMOIAMHAMHMKHU K H3omporeccaMm. ['paduueckas mHTeprperanus paboThl
rasa.

Bropoii 3akoH TepmoauHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IL.

TennoBble MamuHbl. [IpUHIMIBL AEHCTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
SHEPTHH B TEIIOBBIX MamnHax. KoadduimenT none3Horo AeicTBUS TEIUTOBOM MaruHbl. [k
Kapuo u ero xodp¢duuueHT moae3Horo JeHCcTBUA. DKOJIOTMYECKHE IPOOJIeMBbl
TEIJIOOHEPTETUKH.



TexHuueckue yCTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: JABHUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Teja MPH COBEPIIEHUH paOOThI: BBUIET NMPOOKU W3
OYyTBUIKM IOJ JIEMCTBUEM CXKAaTOr0 BO3JlyXa, HarpeBaHue 3¢pupa B JIATYHHOU TpyOKe IMyTEM
TpeHus (BUICOAEMOHCTpAINsA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipy Terionepesaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mogenu mnapoBoi TypOMHBI, JBUTaTeNsl BHYTPEHHErO CropaHMs, pEakTHUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTENIbHAs  BIAQXKHOCTh  Bo3Ayxa. HacelmeHHbli  map.  VYjaenpHas — TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT J1aBJICHHUS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHH3OTPONHUS CBOWCTB
kpuctamoB. XXunkue kpucraiisl. CoBpeMeHHbIe MaTepuaibl. [InaBneHue nu KpucTalan3amnms.
VY nenbHas TeroTa miuasieHus. Cydonumanus.

YpaBHeHUEe TEII0BOro HanaHca.

TexHuuyeckue ycTpoWcTBa U NMPAKTUUYECKOE MPUMEHEHHUE: TMTPOMETP U IICUXPOMETD,
KaJOpUMETpP, TEXHOJIOTUM IOJY4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenne npyu NoOHWKEHHOM JIaBJICHHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OJIeKTpu3anusa Tell. OJEKTpUYECKH 3apsan. JlBa BHAA SIEKTPUUYECKHUX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH KynonHa. TouyedHbId SIEKTPUYECKHHA  3apsii.
Onekrpuueckoe noine. Hampsk€HHOCTh anekTpuyeckoro nosid. [IpuHnun cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PaGora cun onektpocratuueckoro moisisA. lloreHnman. Pa3HOCTh MOTEHIMAJIOB.
[IpoBoAHMKM ¥  JUAJIEKTPUKA B DJIEKTPOCTaTHUYECKOM  moje.  JluanekTpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMKoCcTh. KoHaeHcatop. DIeKTpOEMKOCTh MJIOCKOr0 KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoicTBa M MPaKTHUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTA, 3a3EMJICHUE AIIEKTPONPUOOPOB, KOHAECHCATOP, KOMUPOBAIbHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpolCcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNeKTpUUecKoe MoJje 3apsKEHHBIX Tell.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.



JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAXd IUIACTHH,
pPacCcTOSHUS MEXly HUMU U AUSJICKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS IIEKTPUUECKOTO TOKA. VICTOUHHUKH TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nenpHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHUE TIPOBOIHUKOB.

PabGora snextpuyeckoro toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTD 3JIEKTPUUECKOTO
TOKa.

DIEeKTPOABMKYIIAsA CUJIa U BHYTPEHHEE CONMPOTUBJICHHE MCTOYHMKA TOKa. 3aKkoH OMa
JUTSI TIOJTHOM (3aMKHYTO#) A1ekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DJNEKTpOHHAs TMPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb COIPOTHBIICHUS
METAJIJIOB OT TeMIiepatypbl. CBEpXIpPOBOIUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TPUMECHAas MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTpUYECKUl TOK B PacTBOpax M paciiiaBax d3JCKTPOIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIU3.

OnekTpuueckuii Tok B ra3zax. CaMOCTOSTENbHBIM W HECAMOCTOSITENIbHBIA pa3psii.
Momnnus. [Tnazma.

TexHUUeCKne YCTpPOWCTBA M NPAKTUUYECKOE IMPUMEHEHHUE: aMIEPMETpP, BOJBTMETP,
peocTtaT, HCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPHOOPHI, SIEKTPOOCBETHUTEIIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBIEHUS, BAKYYMHBIH IHUOMA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIAJH
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CwmenaHHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe n3mepeHue MEeKTPOABHKYILEH cuiibl. KOpoTKoe 3aMbIKaHME ralbBaHUYECKOIO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISL TPOBOJIMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yueHnune cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne HSIeKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue anexrponusa.

Me:xnpeameTrHblie CBA3H

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C YUETOM
COJIEPIKATENBHBIX MEXKIIPEAMETHBIX CBsI3€l C KypcaMd MaTeMaTHKH, OWOJOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule nonwsimusi, CBA3aHHbIE C U3YUYEHUEM METO/IOB HAYYHOI'O TO3HAHMSL:
SBJICHWE, HAy4HBIH (akT, TUmore3a, (pu3mdeckas BEIUYWHA, 3aKOH, TEOpHs, HaOJIO/EHUE,
AKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelIeHHEe CUCTEMbl ypaBHEHWMW, JWHEWHass (QyHKOuUsA, mapadona,
runepobona, uXx TrpapuKd U CBOMCTBA, TPUTOHOMETpPHUECKHE (DYHKIMHM: CHHYC, KOCHHYC,
TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha
OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe ABMKEHUE B )KUBOII mipupoe, muddysus, ocMoc, TemioooMeH
YKUBBIX OPraHU3MOB (BU[Ibl TEILIONEPEAAUH, TEIUIOBOE PABHOBECHE), DIIEKTPUUECKUE SBICHUS
B JKMBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOICTBA TBEPABIX TeEJ, JKUIKOCTEH U Tra3oB, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUAINS, TaTbBaHUKA.

Tl'eoepaghus: BIaxKHOCTH BO3lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHHUI ¢ UCIIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHUKE, NOAIIMITHUKY, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMIIyJIbCa B TEXHUKE (pakeTa,
BOJAOMET W [Ipyrue), [BUTATENb BHYTPEHHErO0 CropaHus, MmapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJWLMOHEP, TEXHOJIOTMU IOIY4YE€HHUS COBPEMEHHBIX MaTepualioB, B TOM
Yrclie HAaHOMAaTepUalIOB, M HAHOTEXHOJIOTHUH, SJEKTPOCTATHUECKas 3alluTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHWHBIM TPUHTEP, ODIEKTPOHATPEBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3auMoIeNCTBHE NMOCTOSHHBIX MarHUTOB. MarmMTHoE moJeE.
Bekrop marHuTHOW HMHAYKUMH. [IpuHOMI Cynepno3sMuMM MAarHUTHBIX Iosied. JIunum
MarHuTHON MHAYKIUHU. KapTuHa JIMHNUN MarHUTHOW MHIYKIIMH I10JIS TIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe nosie nNpoBOAHUKA ¢ TOKOM. KapTuHa ITMHUI MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenma, e€ monaynb W HarpaBieHue. JIBMKEHUE 3apsKeHHOW YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne H>IEeKTpOMarHUTHOM WHAYKUMH. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DNEKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpudeckoe mnoje. DIEKTPOABHKYIAs CHJIA MHIAYKLIWHA B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIAaTENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBJIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoWcTBa M TNPAKTUYECKOE TNPUMEHEHHUE: MOCTOSHHbIE MarHUTHI,
JIEKTPOMArHUThl, JIEKTPOJBUraTeNlb, YCKOPUTEIN 3JIEMEHTApHBIX YacTHL, WHAYKIIMOHHAs
neyb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.



3aBUCUMOCTb JIEKTPOJABUKYIIECH CHUIIBI MHIYKIIUH OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKA.

SIBieHure caMOMHTYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHOW MHAYKIIHU.

Pa3pen 5. Kojie0anusi M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€OAHUS

Konebarenbnass cuctema. CBOOOAHBIE MexaHMUecKue Kosiebanus. ['apmoHMuUeckue
kosiebanus. [lepuon, wacrora, amiummtyna U ¢asza konebaHuid. [IpyXMHHBI MasTHUK.
MaremaTnueckuii MasiTHUK. Y paBHEHHE rapMOHUYECKUX KosieOanuil. [IpeBpaiienue sneprun
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIC KOJICOAHUS B HACATHHOM
K0JIeOAaTeIbHOM KOHType. AHAJIOrMs MEXAy MEXaHMYECKUMH M  3JIEKTPOMArHUTHBIMU
kosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KOJeOaTeTbHOM
KOHTYPE.

[IpeacraBnenrie o0 3aTyxalIMX KoJieOaHUAX. BBIHYXIEHHbIE MEXaHWYECKUE
KosiebaHus. Pe3onanc. BbIHyXIeHHbIE 3]IeKTPOMAarHUTHBIE KOJICOaHusl.

[Tepemennblil Tok. CUHYCOUAANBHBIN TEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada U MOTpeOICHUE DIEKTPUIECKON SHEPTHH.
OKOJIOTUYECKHE PUCKH IPU TNPOU3BOACTBE 3JIEKTpodHepruu. KynpTypa HCHoOnb30BaHUS
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHHueckne ycCTpoicTBa M MPAKTUYECKOE INPUMEHEHHUE: IEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOTI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

UccnenoBanne  mapamMeTpoB — KojiebaTenbHOM  cuUCTeMbl  (MPY)KUHHBIA WU
MaTeMaTHYECKUI MasTHUK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmumnorpaMMbsl  (3aBUCHUMOCTH  CHJIBI TOKA M HANpsSOKEHHs] OT BpPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnie1oBaTeIbHOM COEIMHEHNUN PE3UCTOPA, KATYIIKU WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOa MalbIX KojeOaHuM rpy3a Ha HUTH OT JUIMHBI HUTH
Y Macchl rpysa.

HccnenoBanue nepeMEHHOTO TOKAa B IIENM W3  IOCIEAOBATENbHO COEIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60TIHbL

Mexanuueckue  BOJHBI,  ycloBusi  pacnpocTtpaHeHus.  Ilepuon.  Ckopocth
pacrpocTpaHeHHs U JulHa BoJHbI. [lonepednsle U npojosbHble BOJIHBL. VHTEpdepeHuus n
TUQpakLus MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4€HUs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHranus BekTopoB E, B, V B snekTpomarHuTHO BosHe. CBOWCTBA JIEKTPOMArHUTHBIX
BOJIH: OTpakeHUE, NperoMIIeHue, Tojspusanus, audpaxmus, uHTepdeperuns. CKoOpocTh
JJIEKTPOMAarHUTHBIX BOJIH.



[Ikana 37eKTpOMarHUTHHIX BOJIH. [IprMeHeHre 37eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHUIMIIBI pagOCBSI3U U TeleBUACHU. Paguonokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUAarHOCTHKA B TEXHUKE M MEIMLMHE, pajap, paJuolNpUuEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiuid MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOM
KOJICOAHUH.

HccnenoBaHnne CBOMCTB JJIGKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. IIpsMonuHeHOE pacrpoOCTpaHEHHE CBETa B OAHOPOJHOM
cpene. JIyu cera. ToueuHblli HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKoHbI OTpaxkeHHs cBeTa. [locTpoeHne n3oOpakeHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI TMPETOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIil yroja MOJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbI coctaB 6enoro csera. LBer.

Cobupatoniue u pacceuBaromiye JMH3bL. ToHkas nuH3a. POKYyCHOE paccTOsHUE U
ONTHYECKas cuiia TOHKOU JIMH3BL. [locTpoeHne n3o0pakeHuii B cCOOMparoImux 1 pacCenBarOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. Wutepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUSA
HaOJIIOIEHUsT MaKCUMyMOB M MHHMMYMOB B HMHTEpP(PEpPEHIIMOHHON KapTHMHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. JudpakinuoHnHas pemérka. YcloBHEe HaONIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuuyeckue ycTpoWcTBa U NMpaKTUYECKOe NMPUMEHEHHE: OYKH, Jymna, ¢oToammnapar,
NPOCKIIMOHHBIN aImapar, MHUKPOCKOIN, TEJNECKOI, BOJOKOHHAs ONTHKA, IU(pPaKIMOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeitHOE pacrpocTpaHeHHe, OTpaKeHHe U IpejomiieHue cBeTa. Onruyueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

HabGmronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.

HaGmronenue aucrnepcuu cBera.

[ToryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenne nokaszaresns IpeaoMIIeHHs CTEKIIa.



HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
HaGmronenue aucrnepcuu cera.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHHWKHU. [1oCTynaThl crienraibHOW TEOpHUH
OTHOCHUTEJIbHOCTH: WMHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIIUII
OTHOCHUTEIBHOCTH ODUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHIIbI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISATUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOS.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmol K6aHmMOB0I ONMUKU
®oronsl. Dopmyna [Inanka csi3u sHeprun GOTOHA C €r0 YaCTOTON. DHEPTUA U UMITYIIBC
¢doToHa.
OtkpeiTie u uccienoBanue Qoroadpdexra. Ombitel A. I'. CromeroBa. 3aKOHBI

doroapdexra. VpaBuenme DifnmreriHa g porodddekra. «Kpacmas rpaHunan
doTtoarpdekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE JIECTBUE CBETA.
TexHUYECKHE YCTPOWCTBA W MPAKTUICCKOE MpHUMEHEHUe: (POoTo3eMeHT, POTOAATIHUK,
coNlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopa mo paccesuuro o -yactuil. [Inanerapaas
mojenb atroma. [loctynatel bopa. M3nydenue u normnoinenre GOTOHOB MPH MEPEXOe aToma C
OJIHOTO YpOBHsSI 3HepruM Ha Jpyrod. Buael crnexktpoB. CrekTp ypoBHEH 3HEpruu aroma
BOZIOPOZA.
BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Ayaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUEHHE.
TexHuueckrne yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: CHEKTPAJIbHBIA aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Hab6nronenue nuHENYaToro crekrpa.
Tema 3. Amommnoe sa0po
OKCIEPUMEHTHI,  JIOKAa3bIBAIONINE  CJIOXKHOCTH  CTpoeHHs  sjapa.  OTKpwITHE
pamuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuo cocTaBa paarOaKTUBHOTO
n3nydenus. CoicTBa anb(a-, O6era-, raMma-u3aydeHus. BiusHue paguoakTHBHOCTH Ha
JKUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hyknonnas monens snpa ['eizenGepra—lBaneHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacnian. IJIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nydeHue. 3aKoH
PaAOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchr sapa.



Anepubie peakunu. JleneHue u CUHTE3 Aep.

SAnepubiii peaktop. TepmosinepHbiii cunTe3. [IpoGneMbl W TEPCHEKTUBBI SIEPHON
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHON SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHUII.

OyHnaMeHTaIbHbIE B3auMoAelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MHpa.

TexHu4eckue yCTpoHCTBA U MPAKTUUECKOE IPUMEHEHUE: TO3UMETP, Kamepa BuiibcoHa,
SJIepHBINA peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTUs acTpoHoMHM. [lpukinagHoe W MHUPOBO33PEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3zBe3aust, spKkue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKECHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu CosiHua W 3BE3N. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTHKHU. [luarpamma «CIEKTpaJbHBIA KJIacC — CBETHMOCTBY». 3BE3JbI
[JIaBHOM MOCIIEA0BAaTENbHOCTH. 3aBUCHMOCTh «Macca — CBETHMMOCTBb» JUIsl 3BE3/ TJIaBHOMU
nocjaea0BarenbHOCTH. BHyTpeHHee cTpoeHue 3BE€34. COBpEMEHHBIE MNPEACTABICHUS O
IPOUCXOXKAECHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxxenue u nBuxenne ConHua B ['amakTtuke.
Tunel ranakTuk. Paguoranaktuku u kBasapsl. YEpHBIE OBIPBI B APAX FAIAKTHK.

Bcenennas. Pacmmpenue Beenennoil. 3akon Xa60ma. Pa3beranue ramaktuk. Teopus
bonwuioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

HabGmronennss HEBOOPYKEHHBIM  IJIa30M € HUCIOJB30BAaHUEM  KOMIIBIOTEPHBIX
OPUIOKEHUH JUIs ONpeeNeHHUs] TMOJO0XKEeHUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHbIE c03Be3/11s1 CeBEepHOTo Moayliapus U ipKue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o01maroniee moBTOpPEeHNE

Ponb ¢u3Mku M acTpOHOMUH B SKOHOMUYECKOH, TEXHOJIIOTMYECKOH, COLMAaNbHON U
THYECKON cdepax AeqaTeIbHOCTH YeNOBEKa, poJib M MECTO (U3MKM M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOH KapTHMHE MHpa, pojib (u3MUecKoid Teopun B (HOPMUPOBAHUU
IpeJICTaBIeHU O (PU3MUECKOl KapTHHE MHpa, MECTO (hPU3MUECKON KapTHHBI MUpa B 0oOLIeEM
PSALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUM O IPUPOLE.

MexnpeamMeTrHblie CBSI3H

N3zyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kilacce OCyIIECTBISETCS C YUETOM
COJIepKaTEeNIbHBIX MEXKIIPEJAMETHBIX CBsI3€l € KypcaMH MaTeMaTHK{, OMOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusl, CBI3aHHBIE C U3yYE€HUEM METOJIOB HAYYHOI'O TMO3HAHMSL:
SIBIICHUE, HAy4YHBIA (akT, rumores3a, (uU3MUYEcKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIECITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHU, TPUTOHOMETpUYECKHE (QYHKIIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U HX
MPOEKIMH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB, MMPOU3BOAHBIEC AJIEMEHTAPHBIX (DYHKIUH,
NPU3HAKKU NOJ00MS TPEYTOJIbHUKOB, ONpeAEICHHE TUIOMAAN TNIOCKUX GUTyp 1 00bEMa Tell.



Buonozus: snekTpuyuecKue sBICHUS B XKUBOW MPUPOJE, KOJeOaTeNbHbIE JBUKCHUS B
JKUBOU IPUPOJE, ONTUYECKHUE SIBICHUS B JKUBOW NPUPONE, NEHCTBHUE paualliy Ha KUBBIC
OpraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIONTIOCA 3€MJIH, 3aJI€)KU MAarHUTHBIX PyA, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACEHUMN.

Texnonozus: JUHUM  DJEKTpolepenad, ICHEpaTOp  IIEPEMEHHOr0  TOKa,
JJEKTPOABUIaTeNb, WHAYKLUOHHAs Ie4yb, panap, PaJUONpPUEMHUK, TEICBU30pP, AHTCHHA,
tesiepoH, CBU-neup, NpoeKIIMOHHBIN annapaT, BOJIOKOHHAs ONITHKA, COJTHEYHast OaTapes..

IIVTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npenmera «®Pusmnka» Ha YpOBHE CpelHero odmero odpa3oBaHHs
(6a3oBBIi  ypOBEHb) MJOJDKHO OOECHEYUTh JOCTHIKEHHE CJICAYIOIIHMX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX O6pa3OBaT€JII)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pe3yabTaThl OCBOCHUSI y4eOHOTO mpenMeTra «Du3nKay» T0JKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH  OOYYaIOIIMXCS  PYKOBOJCTBOBATbCS  CPOPMHUPOBAHHOU
BHYTPEHHEH TMO3ULMeH JUYHOCTH, CUCTEeMOW IIEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX
BHYTPCHHUX YOEXKIEHHI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHIICKOTO
o011ecTBa, paclIMpPeHNe KU3HEHHOTO OMbITAa U OMbITa ACATEIbHOCTH B MPOIIECCEe pealn3alun
OCHOBHBIX HAIPaBJICHUH BOCIUTATEIBHON NESITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

Cc(OPMHUPOBAHHOCTh TPAXIAHCKOW TO3WIUN OOYJaroIIerocss Kak axkTHBHOTO W
OTBETCTBEHHOT'O WIE€HA POCCUICKOro 00I1eCTBa;

NPUHATHE TPATUIMOHHBIX OOIIEYETIOBEUYECKUX TYMAHUCTUIECKAX U JEMOKPATHIECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax I'pa)kIaHCKOTO 0oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAIBHBIMA HHCTUTYTAMH B COOTBETCTBHU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH IEATEITFHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSM POCCHUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PELICHHUS, OpPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MHUpY, BKIIOYas OJCTETUKY HAay4dHOrO TBOPYECTBA,
npucyuiero pu3nyeckon HayKe;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3NUUHBIM chepaM MpopecCHOHATBHON ESITEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;



TOTOBHOCTb U CIIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPa30BaHUIO B 00J1acTH (DU3UKH HA
MIPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYpHl, OCO3HAHHE IJI00AJIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IJIJAHUPOBAHUE U OCYLIECTBICHUE JNCHUCTBUN B OKPYXAIOLIEH Cpelic Ha OCHOBE 3HAHUS
1eNnel yCTOMYMBOro pa3BUTHS YeJIOBEUECTBA;

pacliupeHHe OmbITa JESITEIbHOCTH 3KOJIOIMYECKOM HANpaBJIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME LIEHHOCTH HAay4YHOM JESTEIIbHOCTH, T'OTOBHOCTh B IpOILIECCE H3YUYEHUS
(U3HUKH OCYIIECTBISITh MPOSKTHYIO U UCCIIEOBATENBCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B
rpymnre.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHbIe YHUBepPCcAIbHbIE yueOHbIe AeiicTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIFHO (POPMYJIMPOBATh W aKTyaJH3UpOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh eNU IEATEIIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBAEMbIX (DHU3HUECKUX
SIBIICHUSIX

pa3pabaTbiBaTh IUIAaH pelIeHHs NpoOieMbl ¢ y4€TOM aHalM3a HMEILUXCcs
MaTepHabHBIX U HEMaTePUATBbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETLHOCTH;

KOOPJMHHUPOBATh U BBHIMOJHATH PaOOTy B YCIOBUSAX pPEATbHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBaTebcKue eiiCTBUS:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOAaMU (hHU3HUECKOM
HaYKU;

BJIaJICTh HaBbIKaMM y4e€OHO-HCCIIEeI0BATEIbCKON U MPOEKTHON JeSITEIbHOCTH B 001aCTH
(GU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBHIO K CaMOCTOSTEIBHOMY IOWCKY METOJIOB PEIICHUS
3aja4 (PU3NYECKOTO COCPIKaHUs, TPUMEHEHHIO pa3IMYHbIX METOI0B O3HAHUS;

BJIAJICTh BUAAMHU JIESATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX CUTYallUsX, B TOM YHUCIE IMPH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTYaIM3UPOBaTh 3ajady, BBIIBHTaTh
TUIOTe3y ©€ pelmIeHHs, HAaXOIWTh apryMEHTHl JUIA JTOKa3aTeNbCTBA CBOWX YTBEPXKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh TIOJIYYCHHBIE B XOJE PEIICHUS 33Jadll pe3yJabTaThl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 337]a4l B 00pa30BATEIIHHOM JEATEILHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, JONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.



Patora ¢ undopmaunmeii:

BJIaJICTh HABBIKAMU IOJTy4eHHsI HMHPOPMALUU (PU3MUECKOTO COAEPIKaHUS U3 HICTOUHUKOB
Pa3HBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBISATh IIOMCK, aHAJIW3, CHCTEMAaTH3alUI0 |
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMpE/ICTABICHHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OpMAIINY;

UCTIOJIb30BaTh CpPEeACTBa WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELIeHNN KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPraHM3al[MOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypCOCOEepEKEHMs, TPABOBBIX
¥ 3THYECKUX HOPM, HOPM HH(OpMaMOHHOH 0€30MacHOCTH;

CO3[aBaTh TEKCThl (U3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (opMmarax ¢ Y4ETOM
Ha3HaueHUs WHPOPMALMKM W LEJIEeBOM ayauTOpHUM, BHIOMpas ONTHUMAaJIbHYIO (opmy
IPE/ICTaBICHUS U BU3YAITH3ALlUH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

MIOHMMATb U UCIOJIb30BaTh PEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHOW paOOTHI;

BBIOMPATh TEMAaTHUKy U METO/Ibl COBMECTHBIX JEHCTBUI € Y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

IPUHUMATh L€JIM COBMECTHOM [JEATEIIBHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCHUCTBHM, pacnpeleisTh pPOJIUd C YYETOM
MHEHUH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLICHMBATh Ka4E€CTBO CBOET0 BKJIAJIa U KaJKJIOTO yJaCTHUKA KOMaH/Ibl B 001U pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE IIPOEKTHI, OIIEHUBATh UJIEU C MO3ULHUU HOBU3HBI, OPUTMHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOe IOBEACHHE B pPAa3IMUHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIC y4eOHbIE el CTBUS
Camoopranusauus:
CaMOCTOSITENIFHO OCYIIECTBIIATh MM03HABATEIbHYIO JESITEIbHOCTh B O0JIACTH (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBJIATH IUIAH PEUICHUs pacYE€THBIX M KaYECTBEHHBIX 3a/ay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelLIcHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCcOOCTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO JPYIUIMH B o00jacTé (U3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBINH YPOBEHbD.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:
JIaBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTUBBI B IE€ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIAJCTh HABBIKAMM II03HABATEIbHOU pE(ICKCHMM Kak OCO3HaHMs COBEPIIAEMBIX
JIEMCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;



NpUHUMATH ce0s1, TOHNMast CBOM HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @PTYMEHTHI JPYTUX MIPH aHAIM3€E PE3YNIbTAaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLUIMOKH.

B nporiecce nocTuKeHUsT IMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI IO (PU3HKE
JUIL  YpPOBHA CpeaHero ooOmiero o0pa3oBaHHs Yy OOYYalOMIMXCS —COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, MPEANOIaralonfi chOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJETH HAINpaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQephl, ObITh
YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs,  BKIIOYAIONIETO  CAaMOKOHTPOJIb,  YMEHHE  IPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJCHME, CIIOCOOHOCTH aJalTUPOBATHCS K AMOIHOHAIBHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMH, BKIIOYAIONIEH CTpEMJICHHWE K JOCTH)KEHHUIO LIEIH U YCIIEXY,
OINTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH UCXO/S U3 CBOMX BO3MOXXHOCTEH;

IMITATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh dMOIIMOHAIBHOE COCTOSHUE APYTHX,
YYUTHIBaTh €r0 TPU OCYIIECTBICHHMH OOWICHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOILICHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(PIUKTHL.

MNPEIMETHBIE PE3YJIBTATHBI

K koHny o6y4yenus B 10 kj1acce rnpeMeTHble pe3ysibTaThl HA 6230BOM YPOBHE JOKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPaX POk U MECTO (PU3UKU B (POPMUPOBAHUHN COBPEMEHHOM
HaY4YHOH KapTUHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JNeATEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI MPUMEHEHHsS] M3YYEHHBIX (U3UYECKUX MOJEJel: MaTepualibHas
TOUYKa, WHEpLMAJIbHAS CHUCTeMa OTCUYéTa, a0COJIOTHO TBEPJOE TENO, HACaTbHBINA I'a3, MOAEIN
CTPOEHMS ra3oB, KUAKOCTEN U TBEPABIX TEJl, TOUCUHBIN 3JIEKTPUUECKUN 3apsi P PEIIEHUN
dbu3ndecKux 3a1a4;

pacrio3HaBaTh (U3UYECKUE SBICHUS (IIPOLECCHl) U OOBSACHATh MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHHUS BEUIECTBA U AJNEKTPOJAMHAMUKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHXKEHHME, CBOOOJHOE MajieHue Ted,
JIBIDKCHUE TIO OKPYKHOCTH, HWHEpPIHs, B3auMmonaeucTBue Ten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHHE JKUIKOCTEH M TBEPIBIX Tell, M3MEHEHHe 00b&Ma Tell MpHU HarpeBaHUH
(oxJlaxaeHuu), TEIUIOBOE  paBHOBECHE,  HUCIApeHHe,  KOHJEHcalMs,  IUIaBJICHUE,
KpUCTANTU3AIMsl, KUNEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJIEHUS Tra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEX]y TapaMeTpaMH COCTOSIHUSA Ta3a B U30IPOIIECCax,
IIEKTPU3aLNA TEN, B3aUMOJEHCTBUE 3aps10B;

OINMCHIBATh MEXAHUYECKOE IBUKEHHE, UCIIONIb3Ys (PU3NUeCKHe BETUUMHbBI: KOOPAUHATA,
IyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHJIa, UMITYJIbC Tella, KWHETHYECKAs]
SHeprusi, MOoTeHUUalIbHAs PHEpPrusi, MexaHudeckas paboTa, MEXaHWYECKass MOIIHOCTh; MPHU
ONHCAaHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCHOJIB3YEMbIX BEJIMYMH, HX
0003HaYeHHUs] W €IWHUIBI, HaXOAUThb (OPMYIbI, CBSA3BIBAIONIME JIAHHYIO (PU3INYECKYIO
BEJIMYHMHY C JPYTUMH BETUYNHAMH;

ONKCHIBATh W3YYECHHbIEC TEIJIOBBIE CBOICTBA TEJN M TEIUIOBbIE SIBJICHUS, HCIOJbB3YS
¢u3nueckue BENWYHMHBL: JaBICHHME Tras3a, TEeMIepaTypa, CpeaHss KWHETH4YecKas SHEprus
XA0TUYECKOTO JBUKEHHSI MOJIEKYJ, CpPEIHEKBaJpaTU4HAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora raza, KO3QQHUIMEHT MOJIE3HOTO ASUCTBUS TEIUIOBOTO
JBUTATENS; MPU OMUCAHUHM MPABWIBHO TPaKTOBAaTh (U3MUECKUNH CMBICT HUCIHOJIb3YEMBIX
BEIIMYMH, WX O003HAUEHUS M EOUHMIBI, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE TaHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMU BEIUYUHAM;



ONMCHIBATh U3YyYCHHBIE DJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SIBICHHUSA
(TIporiecchl), UCTIONB3Ys (PU3NYECKUE BEIUYHHBL: SJCKTPUUESCKUN 3apsil, JIEKTPUIECKOe I0JIe,
HANpPsDKEHHOCTh II0JIA, IMOTEHLIMAN, Pa3HOCTh IOTCHLMAJIOB; P ONMCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OOO3HAUEHUS W EAMHUIIBL
yKa3bplBaTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYIMMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBICHUS, UCIOIb3Ys (PU3NUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Tsrotenus, |, Il u Il 3axons! HproTOHA, 3aKOH coxpaHEHUs
MEXAHUYECKOM DHEPIMM, 3aKOH COXPAHCHUS HMIIYJIbCA, NPUHLMII CYNEPIIO3HLHAN CHII,
IPUHLMII PABHONPABHUS MHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIECKYJIIPHO-KUHETHUECKYIO
TEOPUI0 CTPOEHHUS BEILLIECTBA, IA30BbIE 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW BSHEpPIUU
TEIUIOBOIO IBM)KEHUS MOJIEKYJI C a0COIIOTHOM TEMIIEpaTypOoi, HEPBbI 3aKOH TEPMOJANHAMUKH,
3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsiia, 3aKkoH KyioHa, Ipu 3TOM pas3indarh CIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPDAKEHHE U YCIOBHA (IpaHMIbI, 00JacTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE HPUHLUMbBI JEHCTBUA MalluH, HOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30M1aCHOTO UCIIOIb30BaHUS B [IOBCEHEBHON KU3HU;

BBINOJIHATh 3KCIIEPUMEHTHI MO HCCIIEAOBAHUIO (U3NYECKUX SIBIEHUH M MPOLECCOB C
UCIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HW3MEPEHMM, Ipu 3ToM (POpMyIHpPOBaTh
npobiemy/3agadyy M Tunore’y y4eOHOro SKCIEpUMEHTa, coOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIAATh NpPSAMbIE M KOCBEHHbIE HM3MEpEHHs (PU3MUECKUX BEIMYUH, IPU ITOM
BbIOMpaTh ONTUMAJIbHBIA CIIOCOO HM3MEPEHUS U HCIOJIb30BATh M3BECTHBIE METOJIbI OLIEHKHU
MOTPELTHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MeXAYy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSAMBIX H3MEPEHUH, NMpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTHU (PM3NUYECKUX BEJIMYMH B BHJIE€ TAOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJIbI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnrofaTh mpaBuiia OE30MACHOTO TpyAa MpU MPOBENECHUU HCCIEOBAaHUN B paMKax
y4eOHOTO HKCHEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKON M TMPOEKTHOM JEATENIBHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOpaTOpHOro 000pyA0BaHNUS;

pewmiath pacuéTHbIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOHl MOJeNblo, HCHONb3ys
(u3nyecKue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3ajaui BIOMPATh (PU3NUECKYIO
MO/JIeJIb, BBIAETATH (PU3NYECKHE BEIWYMHBI U (OPMYIbI, HEOOXOAUMBIE s €€ pelleHHUs,
MPOBOAMTH PACUYETHl M OLIGHUBATh pPEAJbHOCTh TOJYYEHHOIO 3HAa4eHUs (U3HUECKOI
BEJIMYNHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMYECKH HEPOTUBOPEUUBYIO LIEMOUKY
paccykKIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKUE SIBICHHUS;

UCIIONIb30BaTh MpPU pEHIeHHH Y4eOHBIX 3aJlad COBpPEMEHHble WH(GOpPMAIMOHHbIE
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U MPEACTaBICHUS y4eOHOW U
HAyYHO-TIOMYJISIPHON HMH(OpMalMK, MOJYyYEHHOW M3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJIy4aeMyI0 HHPOPMALIHUIO;

MPUBOJIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO (U3MKE B TOBCEAHEBHOM JKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaleHHH ¢ TPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH,
JUIS. COXPAHEHUS 3[J0POBbs U COOIIOAEHUS HOPM 3KOJIOIMUYECKOTI0 MTOBEICHHS B OKpY Karollen
cpene;

paboTaTh B IpyIIE C BHINOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX POJIEH, IJIaHUPOBATH
paboTy TpyIIBl, PAMOHATIBHO PACIPENENATh 003aHHOCTU U TUIAHUPOBATh JIEATEILHOCTH B
HECTAHJAPTHBIX CUTYyalUsAX, alcKBaTHO OLEHUBATh BKJIAJ Ka)KOTO U3 YYaCTHUKOB I'DYIIIbI B
pelIeHne paccMaTpUBaeMOoil MPoOIIEMBI.



K xonity o0yuenus B 11 kijiacce npeamMeTHbIC pe3yaIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPax Pojb U MeCTO (GU3UKHU B (POPMHUPOBAHUH COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B IPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYCHHBIX (U3MYECKHX MOJIENEH: TOYSUHBIN
3JIEKTPUYECKUNA 3apsll, JIyd CBETa, TOYEYHBIM HCTOYHMK CBETa, sACpHas MOJENb aroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrno3HaBath (uU3NYECKUe ABJIEHUS (IIPOLECChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
3IEKTPOAMHAMUKH U KBAHTOBOW (PM3UKHU: AJIEKTPUUECKasi TPOBOAUMOCTE, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JAEWCTBUSA TOKA, B3aUMOJEHCTBUE MAarHUTOB, JIEKTPOMAarHUTHAas
WHIYKIUSA, JE€WCTBUE MAarHUTHOTO IOJs Ha MNPOBOAHUK C TOKOM U JBHXKYIIUKCA 3aps,
AIIEKTPOMAarHUTHBIE KOJNEOAaHUS U BOJHBI, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHue, mpejoMieHue, natepdepeHius, Tudpakuus 1 MOIIpU3alus CBETa, AUCIEPCHUS
cBeta, (orodnekrpuueckuii 3pdext (porodrddexr), cBeTOBOE NaBICHHE, BO3HUKHOBEHUE
JMHENYaTOro CeKTpa aToMa BOJOPOa, €CTECTBEHHAsI U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMCHIBATh U3YYEHHbIE CBOMCTBA BELIECTBA (3JIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO POBOUMOCTD PA3IIUYHBIX CPEM) U AIEKTPOMATHUTHBIE SBIIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIWYMHBL: DSJCKTPUUYECKUN 3apsill, CHUJa TOKa, JIIEKTPHYECKOE
HaIpSKEHUE, SJIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHLMAJIOB, 3JIEKTPOIBUKYILAS
cuia, paboTa TOKa, WHAYKIUS MAarHUTHOTO TIonsi, cuia Awmnepa, cuia Jlopenia,
MHJIYKTUBHOCTb KaTYILIKH, YHEPTUs 3JIEKTPUUECKOI0 U MarHUTHOI'O MOJIEH, NEPUOJ U YacTOTa
KoJIeOaHUH B KOJIEOATEIBHOM KOHTYpE, 3apsil M CHJa TOKa B TPOIECCe TapMOHHYECKHX
AJIEKTPOMArHUTHBIX KoJjeOaHWi, (OKyCHOE pacCTOsSHHME M ONTHYeCKas CWia JIMH3bI, IpU
ONMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUII CMBICT HCIIOJIb3YyEMbIX BEJIMYUH, HUX
0003HAUeHUsI W EAMHUIIBI, YKa3bIBaTb (DOPMYIIbI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAMU;

OINUCBHIBATh M3YUYECHHBIE KBAHTOBbIE SBJICHUS M IPOIECCHI, HCIONIB3YS (PU3NUECKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPrUs U
UMIynbe (oTOHA, MEepHo] MOJypachana, SHEprus CBSI3U ATOMHBIX SA€p, NMPHU ONUCAHUU
IPAaBWIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI HCHOJIb3YEMBIX BEJIWYMH, UX OOO3HAYEHUS U
€IMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME AHHYIO (U3NYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUYHHBI;

aHAJTM3UPOBaTh (PU3UUECKUE MPOLECCHl U SIBICHUS, UCIONIb3Ys (PU3NUECKUE 3aKOHBI U
npuHUMIBL: 3akoH Owa, 3aKOHBI IOCJIEIOBATEILHOTO U MapauIeIbHOTO COEIUHEHUS
IIPOBOAHMKOB, 3akoH Jxoyns—JleHma, 3akoH DSJIEKTPOMAarHUTHOM MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOTO pacIpOCTPAHEHUs CBETa, 3aKOHbI OTPAaXXEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHe OHHIUTeHHa a1 (HOoTO’PQeKTa, 3aKOH COXPAHEHUS SHEPrHH, 3aKOH
COXpaHEHMsI MMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUYECKOro 3apsijia, 3aKOH COXpaHEHUs
MaccOBOI'0 YHMCIA, MOCTYyJaThl bopa, 3aKOH paJuOaKTUBHOIO paclnaja, IpHU 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAXKEHHE U YCIOBUS (TpaHMIIbI,
00JacTi) IPUMEHUMOCTH,

OTIpeIeNIATh HalpaBJIeHHE BEKTOpa MHAYKIIMHA MArHUTHOTO TOJISl TPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U ONMMCHIBATh U300pa’keHUE, CO3JaBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JINH30M;

BBINOJIHATh DKCIIEPUMEHTHI MO HCCIICAOBAHUIO (PU3NUYECKUX SIBICHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX H KOCBEHHBIX M3MEPEHUH: Tpu OSToM (HOpMYIHpOBaTh
npoOiieMy/3ajady W THUIOTE3y Yy4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISITh TPSIMBbIE M KOCBEHHBIC H3MEpPEHHs (PU3MUECKUX BEIMYUH, IPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA CIIOCOO HM3MEpPEHUS W HCIOJIb30BATh M3BECTHBIE METOJbI OLIEHKHU
MOTPELIHOCTEY U3MEPEHUN;



UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKMX BEIMYMH C HCHOJIb30BAHUEM IPSAMBIX
U3MEPEHUI: IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH Pe3ysbTaThl MOITY4EHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOaul M rpadukoB, JenaTb BBIBOABI IO
pe3ynbTaTaM UCCIIEIOBaHHUS;

coOuroiaTh MpaBuiia 0€30MacHOr0 TpyAa IpH MPOBEJCHUM MCCIENOBAHUN B paMKax
y4e€OHOrO0 JKCIIEPUMEHTA, Y4EOHO-MCCIEA0BATEIbCKOM W IPOEKTHOW JESTENBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000PYA0BaHUS;

pemiath pacu€THBIE 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbI0, HUCIONb3Ys
(u3nyeckre 3aKOHbI ¥ IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a41 BIOMPATh PU3NUECKYIO
MOJI€JIb, BBIAEIATH (PU3NYECKHE BEIWYMHBI U (DOPMyJIbl, HEOOXOMUMBIE Uil €€ pelIeHHUs,
OPOBOJIUTH PAacu€Thl M OLEHHBATh PEATbHOCTh MOJYYCHHOTO 3HAa4YeHUs (pu3mueckon
BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTMUYECKU HEPOTUBOPEUUBYIO LIENIOUKY
paccyXIeHUI ¢ ONOpPOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHUS;

UCTIOJIB30BaTh MPH PEHICHWH Y4YeOHBIX 3a/Ja4 COBpPEMEHHBbIE WH(OpMAIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALUU U MpEeACTaBIeHUs y4eOHOHU U
HAYYHO-TIOMYJISIPHOW HH(OpMAINK, TOITYYeHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

OOBSACHATh MNPHUHLMIIBI JACUCTBUS MAIUUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas3nyarh yciaoBUSA MX O€30MaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

NPUBOINUTH PUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOESKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETUYECKHWE 3HaHUS TO (U3MKEe B TIOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPHU 0OpallleHNH ¢ NpUOOpaMy M TEXHUYECKUMH yCTPOHCTBaMH,
JUISL COXPAHEHUS 3/10pOBbsl M COOJIOIEHNS HOPM 3KOJIOTUYECKOTO TIOBEJIEHUS B OKpY Karolei
cpene;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHbIX COLHUAIBHBIX POJEH, MIaHUpPOBATh
paboTy TpYIIBI, PALMOHATIBHO pACIpeessiTh 00S3aHHOCTU U IUIAHUPOBATh JIEATEILHOCTD B
HECTaHJIaPTHBIX CUTYalUsAX, aJIeKBaTHO OLEHUBATh BKJIAJ Ka)KJIOTO U3 YYACTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
N HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl Kontposr-  Ipakrie-  (ungposrie)
n/n Bcero HbIe CKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 ]r?tptlgg'?/(;r:e;jig)orﬁ/? fA1bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kuemarika > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 ﬁggg'?/(;ee%z&?’l:ﬂ fA1bf72
Wroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
. bubmuoreka [{OK
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKON TEOpUU 9 1 hitps://m.eds00.ru/7f41bf72
bubmmoteka IIOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHHS BenecTBa. Da3oBbie 5 bubnnorexa [JOK
' TIePEX OJTbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nunorexa LIOK
4.1 DTEKTPOCTATHIE 10 ! https://m.edsoo.ru/7f41bf72
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[TocTossHHBIN 251eKTpUYECKU TOK. TOKH B

but6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KosauuecTBo 4acoB DJIEeKTPOHHbBIE
Ne HaunmenoBanue pa3aesioB ¥ TeM IPOrPaMMbI Kontpoar-  Ipakrie-  (u(ppossie)
n/n Bcero HbIe CKHe oOpa3oBaTe/ibHbIE
padoThbI padoThsI pecypchl
Pazgea 1. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
1.1 MarnuTHOe 1noje. DIeKTPOMAarHuTHAs UHTYKIUS 11 1 3 https://m.eds00.ru/7f41c97¢
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
bubmuorexa [JOK
2.1 MexaHuueckue 1 3JeKTpPOMarHuTHbIE KoJIeOaHus 9 1 hitps://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.2 MexaHW4YeCKHUE U AJIEKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CTICTIHAIBHOM TE€OPHUH OTHOCUTEITHHOCTH 4 1 bubmaorexa LJOK
' https://m.edsoo0.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [JOK
4.1 DeMeHTHI KBAHTOBOU ONTHKU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenue aToma 4 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 71p0 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
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Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU

5.1 DJIeMEHTHI aCTPOHOMHH U aCTPODHU3UKH 7 ﬁg(iﬂ_?/melaa LIOK/7 £41c97
pS://m.edso0.ru cy/C

Uroro no pazneny 7
Pasznen 6. OBOBIIAIOLIEE NIOBTOPEHUE

61 OfoGmatouee nosropesne 4 Pipeim edson T/ TF41667c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacoB
No K i 0 ) JIeKTPOHHBbIE HU(POBHIE
Tema ypoka OHTPOJIEL paKTute o0pa3oBaTe/ibHbIE
n/m Bcero HbIe CKHe
pecypcsl
padoThI padoThI
1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1 Bu6muotexa [JOK
[MO3HAHHUS OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
, | Pomne dumucts gopepomm ompeemot | B 0K
N https://m.edsoo.ru/ff0c33e6
JESTEIIbHOCTH JIIOJEH
3 wexanmaceroro s, Hepovenone, cxopocrs, 1 Bubmorexa LIOK
' ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSIMOIMHENHOE IBUIKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majenue. Y cKopeHue CBOOOHOTO 1 bubmmoteka IIOK
HaJeHUs https://m.edsoo.ru/ff0c39cc
v KpuBonunelinoe neuxenue. [[BuxeHne MaTepuaabHOU 1 bubmuoreka [IOK
TOYKH 0 OKPYXHOCTH https://m.edsoo.ru/ff0c3ada
3 [Tpunuun otHocuTenbHocTH ["anunes. MHepruanbHble 1 bubmmnoreka HOK
cucteMbl orcueTa. [lepBslit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [IpuHIun cynepno3uuuy cul. 1 bubmuoteka [IOK
Bropoit 3akoH HeloTOHA /17151 MaTepraIbHON TOYKH https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HproTOHA 1)1 MaTepraIbHBIX TOYEK 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHUpHOTo TsAroteHus. Cuna Tsokectu. [lepsas 1 bubnuotexa [JOK
KOCMHMYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3el18
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Cuna tpenus. Koaddumment tpenus. Cuna

but6mmoreka [IOK

13 COIIPOTHBIICHUS MIPH JBMKEHUH TEJA B )KUKOCTH HITH
P prA a https://m.edso0.ru/ff0c3f76
rase
[ToctynarenbHoe U BpalareibHOE ABMKEHUE
14 aGCOJZIOTHO TBE ):[orcf) TEJIIa MOMeHﬂT cuiel. [lnedo bubmorexa LOK
P L ' https://m.edsoo.ru/ffOc41a6
CWJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Tena
Nmnynbc MmaTepuaibHOU TOUYKH, CUCTEMBI
15 MaTeyHanLHprToqu Nmn JIBC’ CUJIBL. 3aKOH bubmorexa LIOK
p ' Y ‘ https://m.edsoo.ru/ff0c43d6
COXpPaHEHHUS UMITyJIbca. PeakTHBHOE NBUKEHHE
Pa6ota u momrHoCTh cuibl. Kunetnueckas sHeprust
16 MaTe I/IaJH,H(])JII‘/i‘ touku. Teopema 00 I/I3MCHGHI/II/Ip bubmorexa LIOK
p o - 1E0P https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUU
[TotenuuanwsHas sueprus. [loreHunanpHas sHeprus
17 yrpyro 1eGopMUPOBaHHON PY>KUHBIL. Bu6mmoteka [IOK
[TorennuansHast SHEPTHs TENIA BOIU3U IIOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emin
[ToTenuuanpHbie U HEMOTEHIMANIbHBIE CUJIBL. CBA3b
18 pabOThI HEMOTCHIIUATHHBIX CHJI C HF3MCHCHHEM bubmmoreka [JOK
MEXaHMYECKOH YHEPTUH CHCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHS MEXaHUYECKON SHEPTHU
JlabopaTtopHas pabota «lccinenoBanue cBsizu padOThHI
19 CHJIBI C U3MEHEHHEM MEXaHUYECKOM SHEpruu Tena Ha
IpUMEPE PACTSHKEHUS] PE3UHOBOTO JKIYTa»
KonTponbnas pabora no teme «KnnemaTtuka. bubmmnoreka HOK
20 .
Jlnnamuka. 3aKOHBI COXPaHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KHHETHYECKON bubmuoteka [IOK
21 )
teopun. bpoyHoBckoe nBkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL
22 BeliecTBa. MoJielin CTPOEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI
23 Macca monekyn. KonmngectBo Bemiectsa. [locrosHHas
ABorazipo
24 TenmoBoe paBHOBecue. TeMneparypa u €€ U3MEepeHHeE.

[lxana remneparyp Llenscus
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but6mmoreka [IOK

25 Wneanpubiii ra3 8 MKT. OchnoBroe ypaBaenne MKT 1 https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TEMIIEpaTypa Kaxk Mepa cpenHen Bubnmorexa [IOK
26 KHHETHYECKON SHEPTUH JIBHYKCHHS MOJICKYJI. 1 .
VYpaBuenue Menneneea-Kiamnelipona https://m.edso0.ru/ff0c511e
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1
28 Jlaboparopnas pabota «lccienoBanue 3aBUCHIMOCTH 1
MEX1y apaMeTpaMy COCTOSHUSL Pa3peKEHHOT0 ra3a
29 N3omporieccel B naeaqbHOM Ta3e U UX rpadudeckoe 1 bubmuorexa [JOK
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TEpPMOAUHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3MeHeHus. KoJInyecTBO TeIIOThI U 1 bubnuorexa [IOK
pabota. BHyTpeHHsIsI SHEPTHsI 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UJIeaJIbHOTO Ta3a
Bu6mmoteka [IOK
31 Bragr Teronepesasy . https://m.edsc])Jé).ru/ff005036
32 V nenpHas TEII0EMKOCTH BemecTsa. KomuecTBo 1 bu6nunorexa LIOK
TEIUIOTHI MPH TEIUIonepenaye. AauadaTHbIi Mpolecc https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K bubmmnoreka HOK
33 U30IpoIeccam . https://m.edsoo.ru/ffOc5efc
34 Heob6paTumocTs nporeccoB B npupojie. Bropoit 3akon 1 bubmuoreka [IOK
TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevicteus u K111 TemioBoi MammHsbl 1 E;Igg?/ﬁ.e;iZ(];g(.)rI:/ffOCBOOa
36 ukn Kapno u ero KIT/J 1
37 DKoJoru4eckue npoOIeMbl TETIIO3HEPTETUKH 1
38 O6o0maromuii ypok «MonekynspHas pu3uka. 1 bubnuotexa [JOK
OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
39 KonTponpHas pabota o Teme «MomnekynsapHas 1 bubmmoreka [JOK
¢busrka. OCHOBBI TEPMOTHHAMHK https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u 1 bu6muoreka [JOK

KHUIICHUC

https://m.edsoo.ru/ff0c63b6
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AOCONIOTHAS M OTHOCUTENIbHAS BIAXKHOCTD BO3ayXa.

but6mmoreka [IOK

4 Hachimennsii map https://m.edsoo.ru/ff0c64d8
o | pmmere Kmmmee mopme e BuGmorera LOK
P P A https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
43 [InaBnenue u kpucraumsanus. Y AesbHas TEIUIOTa Bu6muoteka [JOK
wiaBiacHus. CyonuManus https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 YpaBHeHHE TEIIOBOTrO Oananca hitps://m.edsoo.ru/f0c6820
DnekTpuzanys Tei. DIeKTpuueckuil 3apsa. /Isa Buma bubmmorexa [JOK
45 .
DIIEKTPUUYCCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKH, TUAIEKTPUKH U TIOTYIIPOBOTHUKH. bubmmorexa [JOK
46 .
3aKOH COXpaHCHHUs DIICKTPUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bu6nunorexa LIOK
47 . .
AIIEKTPHUCCKHUIT 3apsijT https://m.edsoo.ru/ffOc6ces
p | oo sepmcr o g B LOK
YHEpHOsHH P ' https://m.edsoo.ru/ff0c6df2
HANPsDKEHHOCTH
49 Pabora cun anexkTpocrarnyeckoro nois. [lorenuuarn. bubmmnoreka HOK
PasHoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
50 [TpOBOAHUKY M TUANIEKTPUKH B IIEKTPOCTATUYECKOM bubnnorexa [JOK
noJie. JIuaekTpudeckas MpOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
. bubmuoreka [IOK
51 OnexrpoémkocTs. Konnencarop hitps://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubmuoreka [IOK
52 .
3apsHKEHHOTO KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "H3Mepenue 371eKTPOEMKOCTH
KoHAeHcaTopa'
[TpuHIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOMMPOBAIBLHOTO armapara, CTpyHHOTO IPUHTEpA.

DneKTpocTaTHYECKas 3alnuTa. 3a3eMIIeHNe
3JIEKTPOIIPUOOPOB
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DJIEKTPUYECKUH TOK, YCIOBUS €r0 CYIIECTBOBAHUS.

55 [Tocrosinnblii Tok. Cuna Toka. Hanpsxenue.
Conporuienue. 3akoH Oma J1s1 ydyacTKa Henu
[TocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE
56 coe):[mfeHHe 1§ OBOI,[HI/III()OB Jla6o a’To Has paboTa bubmorexa LIOK
p - -1abopatopHai p https://m.edsoo.ru/ff0c74f0
«/M3ydeHne CMEIIaHHOTO COSAMHEHUST PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bu6nmoreka [IOK
Jlxoynsi-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 11 IOJIHOM (3aMKHYTOM) JIEKTPUYECKON
nernu. Koporkoe 3ambikanne. JlabopaTtopHas padora bubmuorexa [IOK
58 .
«M3mepenne DJ]C MCTOYHHMKA TOKA M €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTD TBEPABIX METAIIOB.
59 3aBUCUMOCTb CONPOTUBIICHUS! METAJIIOB OT
teMieparypbl. CBEpXIPOBOIUMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX MMYYKOB
[TonynpoBOIHUKH, X COOCTBEHHAS U IPUMECHAs
61 g 013]0 pI/IMOfTB Cl;oﬁCTBa p—~n-mie eonI)La Bubmuorexa LOK
POBOZL ) P ' https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHUKOBBIE TPUOOPHI
DNEeKTPUUECKU TOK B paCTBOpaxX M pacrijiaBax
62 KT pOJ'II/ITOB OneKT lz)nHTHrl:eCKaﬂpﬂMcco narus bubmorexa [IOK
p ’ p THHATIL. https://m.edsoo.ru/ff0c82ba
OnexTponuns
OnexTpuuecknuii ToK B razax. CaMOCTOSTENbHBIN U bubmuoteka [IOK
63 . .
HECaMOCTOSTEIbHBIN pa3psia. Monuaus. [Tnazma https://m.edsoo.ru/ff0c84ae
DneKkTpuyecKre MpruOOpbl U YCTPOMCTBA U HX
64 1} aKTTI/I:quKoe i I/Ii)MeHIe)HI/Ie }{'[ E.BI/IJ'Ia TEXHUKHU bubmorexa HOK
p p g https://m.edsoo.ru/ff0c86fc
0€30macHOCTH
bu6nunorexa LIOK
65 O6o0maromuii ypok «JeKTPOIUHAMUKA)
HHATOTHH YD oA https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo TemMe «IJIeKTPOCTaTHKA.
P P N p but6mmoreka [IOK
66 [TocTosiHHBIHN 7eKTpUYecKUit TOK. TOKH B pa3IuYHBIX

cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PesepBubiil ypok. KonTponsHas pabora o teme 1 bubnuotexa [JOK
"DekTpouHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0maronuii ypok mo remam 10 1 Bbu6muotexa [JOK
KJacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KIIACC
KoanuecTBo 4acoB
e K o ~ DJeKTpoHHBIe HH(pPOBLIE
B Tema ypoxka OHTPOJIb pakTu4e oOpa3oBaTe/ibHbIE
n/n Bcero HbIE CKHe
pecypcsbl
padoThI padoThI
|| o e e mnelome | B LK
. p AYRHHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKLIUU
2 MaruauTtHoe nose NpoBOJHUKA C TOKOM. OmbIT 1 bubnnorexa [JOK
Opcreaa. BzanumoeiicTBre IPOBOIHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopatopHas pabota «/3yueHne MarHuTHOTO 1oJIs 1 1 bubmuoreka [IOK
KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
4 Cuma Awmepn, Mabopatopman pabora alfecrononaie 1 y  BuGmoreralIOK
N pa. patopHa p a https://m.edsoo.ru/ff0c9ac0
JIEACTBUSI ITOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM)
S apmrenmyto macrany, Cura Mopena, Pasor cums ) Bu6morera LLOK
P o 1y pEHIA. https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAyKIws. [loTok BekTopa
6 MarHuTHON MHAYKIuu. DJIC nayknuu. 3akoH 1
3JIEKTPOMArHUTHON MHAYKIMK Papanes
JlaGopaTtopHas pabota «VccnenoBanue siBICHUS bubnuotexa [JOK
7 . 1 1 )
AIIEKTPOMATHUTHOW WHIYKIIHH https://m.edsoo.ru/ff0cal50
B covomutysam, Sreprin warmmoro o raryuie 1 ubmiorera LIOK
AYKUIH. p y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
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TexHuueckre ycTpoucTBa U UX MPUMEHEHHUE:
MOCTOAHHBIC MAarHUThI, SJICKTPOMAIrHUTHI,

9
3JICKTPOJIBUTATEIb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHUIl, MHAYKIIMOHHAS I1€Yb
O6o6marmuii ypok «MarauTHoe mode. bubnunorexa LIOK
10 )
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KoHnTtpoinbHast pabota 1o Teme «MarHuTHoe 1oJie. bubmuorexa [JOK
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXAHUYECKHE KOIcOaHHUsl.
A bubnmoreka [IOK
12 ["apMonnueckue kosebanus. Y paBHEHHE .
9 https://m.edsoo.ru/ff0caf06
rapMoHHYeCKHuX KosieOanuii. [IpeBpamienue sueprun
JlabopaTtopHast pabora «HcciaenoBanue 3aBUCUMOCTH
13 nepuoja Majblx KoJiebaHHi rpy3a Ha HUTH OT JIJIMHBI
HUTH B MacChI TPy3a»
Konebatenbubiit KoHTYp. CBOOOIHBIE
AJIEKTPOMATHUTHBIE KOJIEOAHUS B HI€ATbHOM bubmmoreka [JOK
14 )
KOJIcOaTEeIbHOM KOHTYpE. AHATIOTHS MEXKITY https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JICKTPOMATHUTHBIMU KOJICOAHUSIMH
15 ®opmyna ToMcoHa. 3aK0H COXpaHEHHS YIHEPTUH B bubmuoreka [IOK
ujiealbHOM K0JIe0aTeIIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
IIpencraBnenne o 3aTyXarOIMX KOJeOaHUAX.
16 BII))IHH SKIECHHBIE Mexa}ﬁqecﬂlne koneOanus. Pesonanc Bubmorexa OK
Y ' : https://m.edsoo.ru/ffOcbb86
BrinykIeHHBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHuUs
ITepemennsiii Tok. CHHYCOUTAIBLHBINA ITEPEMEHHBII
17 T0Kp MomHoCTb 11e eMeyHHOI{[O TOKa AMII;J'II/IT HOE B bubmaorexa LJOK
¥ viott P ‘ yA https://m.edsoo.ru/ff0cbd34
JefCTBYIOIIee 3HAYCHHE CUIIBl TOKA U HAMPSDKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
oTpeOIIeHUE IIEKTPUICSCKON YSHEPTHH
Y CTpoiicTBO U MPAKTHYECKOE IPUMEHEHIE
19 BJ'IeIfT quCKor0p3BOHKa reHe ETO a IIEPEMEHHOTO Bubmuorexa LIOK
p . ’ patopa rep https://m.edsoo.ru/ff0cc324
TOKa, IMHUH dIIEKTpoIiepead
DKOJOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
20 anekTposHeprun. KyabTypa UCIonbp30BaHus

SJICKTPOSHCPTHHU B MMOBCEAHEBHOM JXU3HU
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MexaHnuyeckue BOJIHBI, YCIOBUS paclpOCTPAHEHUS.

21 [Tepuoa. CkopocTh pacipOCTpaHEHUs U JIMHA BOJIHbI bubmorexa [IOK
' ' https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI
29 3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa bubmuorexa [IOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJNIeKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmoreka [JOK
[IIkasa 371eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHLMIIBI pagOCBSI3U U TeleBUAeHUA. PazButue
CpEeACTB cBsA3U. Pannonokamnus
bubnunoreka LIOK
25 KoHntponbHas padora «KojaeOaHus U BOJIHBDY https://m.edsoo.ru/ff0cc6fs
IIpsimonuHelH I HEHHE CBETA B
26 ozI[)HopO(iIL[Hoeﬁ cgzni?%ftf::ﬁ;ﬁeﬂcfofmeﬂ}j cgeta. Jlyu Bubmzorexa HOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHBI OTPAYKEHUS CBETA. bubmmoreka [JOK
[ToctpoeHue n300pakeHMIA B IUIOCKOM 3€pKaiie https://m.edsoo.ru/ffOcd4e0
o8 IIpenomnenue cera. [loaHoE BHYTpEHHEE OTPaKEHUE. bubnnorexa [JOK
[IpenenbHBIiA YroJ HOJTHOTO BHYTPEHHETO OTPasKCHHSI https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas pabota «M3mepeHue nokasaresns bubmmnoreka HOK
NPEJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxenuit B aunH3ze. Popmyia bubmuoreka [IOK
TOHKOM JINH3bI. YBEITUYECHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHast padota «MccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
JHucnepcus ceeta. ClokHbIN cocTaB O€JI0ro CBETa.
32 LBet. JIaboparophas pabota «Habmronenue
JUCIIEPCUU CBETa»
33 UnTepdepennus crera. Audpaxius ceera. bu6muoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeuHocTs cBeTOBBIX BOJH. [Tomspru3anus ceera bubmorexa HOK
) https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpPsl U YCTPOICTBA U YCIIOBUS UX

0€3011acCHOTr0 MPUMEHEHUS
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['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

but6mmoreka [IOK

36 [MocTynatsl crielanbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJJIEHNE Bu6muoteka [JOK
37 .
BpPEMEHHU M COKPAIIIEHUE JITTHHBI https://m.edsoo.ru/ffOcfad?2
DHEprus U UMITYJIbC PEISATUBUCTCKON YacTulbl. CBs3b bubmuorexa [IOK
38 . .
MAacChl C SHEPTUeH U UMITYJILCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTtponsnast padora «Ontuka. OCHOBBI ClICIIHATbHON Bu6mumoteka [JOK
TECOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna I[1nanka. DHEprusi 1 UMITYJIbC bubmuorexa [IOK
doToHa https://m.edsoo.ru/ff0cfel6
a1 OtkpsiTue u uccnenoBanue poroddpdexra. OnbITh A. bubnnorexa [JOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddexra. YpaBHeHHE DUHIITCHHA 1JTs bubmmoreka [JOK
dorosddekra. «Kpacnas rpanuia» dporodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuoreka [{OK
XUMHUYECKOE JCHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpouCcTBa U NPaKTUYECKOE
44 npuMeHeHue: GporolsieMenT, poTogaTIuK, COTHETHAS
Oarapesi, CBETOAMO
45 Pemenue 3agau mo teme «71€MEHTBI KBAHTOBOM bubmmoteka IIOK
OTITHKH» https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. OnbiThl Pezepdopaa no bubmuoteka [IOK
paccesinuio a-yactuil. [ImanerapHas Mojeab aToma https://m.edsoo.ru/ff0d091a
bu6nmorexa LIOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
41 HUE ¥ 10T HU TOHOB TIPH MEepeX
48 aTgcileZ: i o;HoroOyg(())gIHeﬂ 326?)21/1; Ifa ngyroﬁpgﬂiﬁ bubmorexa LHOK
' https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Boanossie cBoiicTBa yacTuil. Bonnbl ae bpoiis.
49 Kggn(})/cK;n;p?{o(iBo?nggoﬁuﬂyaii3M JICeHOIEIiaEHoe u bubmorexa LIOK
' https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3JTYICHHE
50 OTtkpeiTHe pagnoaktTuBHOCTH. OnBITH Pezepdopaa mo bubnuotexa [JOK

OMMPCACIICHUIO COCTaBa PAIMOAKTHUBHOTO U3JTYUCHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BousHue
PAAOAKTUBHOCTH HA KUBBIC OPraHU3MbI

OTkpbITHE TIPOTOHA U HeWTpoHa. M30TOmbI. Anb(a-
pacnaj. DIeKTPOHHBIA U TIO3UTPOHHBIN OeTa-pacma.
l'amma-u3nyuenue

DHeprusi CBSI31 HYKJIOHOB B sijipe. SliepHbIe peakiuu.
Snepnsiii peaktop. [IpobiaemMsbl, MepCreKTUBEI,
HKOJIOTUYECKUE ACTIEKTHI SJIEPHON SHEPreTUKU

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.
Metonbl HaOMIOJEHNUS U PETUCTPALIMH FIEMEHTAPHbBIX
yactull. Kpyrieii cton «DyH1aMeHTanbHbIe
B3auMoJieiicTBUs. ENMHCTBO (pM3NUECKOM KapTHHBI
MUpa»

Bupn 3Bé3aH0T0 HEOa. Co3Be3nus, ApKue 3BE3/bI,
IUIaHETHI, UX BUAUMOe nBrokeHne. CojlHEYHas CUCTeEMa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasi akTUBHOCTb. ICTOUHUK 3HEpruu
CoJHIa ¥ 3B€37

57

58

59

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 b
TJ1aBHOM MOCJIEI0OBATEIbHOCTH. BHYTpEeHHEE CTpOoeHUE
3B&311. COBpEMEHHbIE IPEICTABICHUS O
MIPOUCX 0K ACHUH U dBoJtonnK COJTHIIA U 3BE3T
Muneunsiii [Iyte — Hama ["anmaktuka. [Tonoxenue u
newxenne Conuua B [anaktuke. ["anaktuku. Y€pHbie
JIBIPHI B SIIpaX TATAKTUK

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro
B3pbIBA. PenukToBOE M3iyueHune. MeraranakTuka

60

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

KonTpomnpHas padora «21eMeHThI aCTPOHOMUHU U
acTpOHU3HKIY

62

Ob6o6maromuit ypok. Posib ¢pusuku u actpoHomMuu B
9KOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOW cepax JesTeTbHOCTH YelIOBEKa

63

O6o6mmaromuii ypok. Pons u Mmecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHOM KapTUHE MUpa



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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O6o6matomuii ypok. Ponb ¢uzudeckoit Teopuu B

64 (bOopMUPOBAHUU TIPEIICTABICHUIA O PU3UIECKOU 1
KapTHUHE MHUpa
O6o06maromuii ypok. Mecto hU3n4ecKoil KapTHHBI
65 MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MPECTABICHUN O IPUPOAE
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNEeKTPOMAarHUTHAS. WHIYKIIHS
67 PesepsHblil ypok. OnTuka. OCHOBBI ClIELIMATIBLHON 1
TEOPUU OTHOCUTEIBHOCTHU
68 Pesepnbiit ypok. KBantoBas ¢puznka. DneMeHTHI 1 bubnnorexa [JOK
ACTPOHOMHH U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

* Ousuka, 10 wmacc/ Msxumes .., byxoBue b.b., Corckmit H.H. mon penaxiueit
ITapdentbeBoit H.A., AkumonepHoe obmiectBo «M3aatenberBo «IIpocBemienney

» Ouszuka, 11 kmacc/ MsakumeB I'.JI., Byxosues b.b., Uapyrun B.M. mon penaxiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeHuney

» ®usuka. 3agaunuk. 10-11 ki.: [Tocobue amns ob6meodpazoBart. yupexaenuit PeivkeBuda A.IL.

M.: Ipoda

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

* ®dmsuka, 10 xmacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. mon penakmueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue

» ®usuka, 11 xmacc/ Mskumes I'.JI.,, byxoues b.b., Yapyrua B.M. moa pemakiueit
[TappentreBoii  H.A., AxkumonepHoe obmectBo «MzmarensctBo  «lIpocBenienue»
» ®usuka. 3agaunuk. 10-11 ki.: [Tocobue nist o61meoo6pazoBat. yupexaeauii PeimkeBuy A.I1.
M.: JIpoha

* TemaTuueckre KOHTPOJBbHBIE M CaMOCTOATEIbHBIE PaboThl mo ¢usuke. 10 kiacc: K
yuebHuky I'. . Msakumepa «®usuka. 10 xmacc» O.M. I'pomuea M.: M3garenbcTBO
«JK3amMeH»

» TemaTuveckne KOHTPOJBHBIE M CAMOCTOATEIbHBIC PaboThl Mo ¢usmke. 11 kmacc: k
yuebHuky I'. . MsakumeBa «®usuka. 11 kmacc» O.M. I'pomuea M.: M3gatenscTBO
«IK3aMeH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

* http://school-collection.edu.ru

* http://www.class-fizika.narod.ru/

« https://lesson.academy-content.myschool.edu.ru/

* Buneoypoxu «JleMoHcTpaninoHHbIe OnbITH 10 Gusuke. 10-11 xir.»

* DeKTpoHHBIE YpokH 1o ¢puszuke. 10-11 k1.



