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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢usrke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 0OOIIETO
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ybTaTam
OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHON MporpaMMmebl, peactaBieHHbIX B DI'OC
COQO, a raxxe ¢ yuétoM (penepanbHON pabouell mporpaMMbl BOCIIUTAHUS U
KOHLETINY MTpenoiaBanus yueoHoro npeamera «dOusuka» B 00pa3oBaTenbHbIX
oprannsauusax Poccniickon @enepanuu, peanu3yommux OCHOBHbBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopneprxaHue mporpaMMsl 1o (GU3MKE HAIIPaBJIEHO HAa (POPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa oOydaromuxcsa 10—11 kiaccoB nmpu
oOyueHuu ux (u3uKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-EATEIIbHOCTHOTO
noaxoaa. [Iporpamma no gusuke coorBercTByeT TpedoBanusam GI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, IIPEIMETHBIM U METAIIPEIMETHBIM PE3YJIbTATAM
0oOy4eHHMsl, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD pealn3aluy MEKIPEAMETHBIX
CBsi3el (DU3HKU C €CTECTBEHHO-HAYUYHBIMH YUeOHBIMU ITpeMeTaMu. B Heit
OTIPE/IETISAIOTCS OCHOBHBIE LI U3YUYEHHs (PU3UKU HA YPOBHE CPEIHEr0 OOLIEero
o0pa3oBaHusl, IUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTAaThl OCBOCHUS Kypca GU3MKHU Ha 6a30BOM ypOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJITAThI 10 roJIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaMm o0ydeHwusl.
dusnka Kak Hayka o HanboJsee 00IKX 3aKOHaX MPUPOIbI, BHICTYIIAs B
KayecTBe y4eOHOT0 MpeMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHu# 00 okpy:xaromeM Mupe. LIIkoapHBIN Kypc PU3NKH — CUCTEMOOOPA3YIOLIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI

JIeKaT B OCHOBE TMIPOIIECCOB U SBJICHU, N3y4aeMbIX XUMUEH, OMOI0THEH,
dbuzndeckoi reorpadueii u acrpoHomueit. Mcrmoap30Banre U aKTUBHOE
NpUMEHEHNE PU3NYECKUX 3HAHUN ONpEIEIIAeT XapakTep U pa3BUTUE
pa3HOO0pa3HbIX TEXHOJIOTHI B cepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, MOJy4Y€HNs HOBBIX MATEPUAJIOB C 3aJaHHBIMA CBOMCTBAMM U IPYTHUX.
N3yuenue pu3MKu BHOCUT OCHOBHOM BKIJIaJl B GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa 00ydaromuxcs, B popMHUpoBaHUE YMEHUIN IPUMEHSATh
HAy4HbIA METOJI MO3HAHUS IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy Kypca pu3ukm 17151 ypOBHS CPETHETO 00IIero 00pa30BaHUS
IIOJIOKEH PAJl UAEH, KOTOPBIE MOXKHO paCCMaTPUBATh KaK MIPUHIIUIIBI €r0
OCTPOECHHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUY C HEW KypC SBIISETCS JTOTMUECKU
3aBEPIIEHHBIM, OH COACPKUT MaTEpHAIl U3 BCEX Pa3ieioB (PU3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEM MaTepual Kypca PU3UKU
00BbeIMHEH BOKPYT pU3nUecKkuX Teopuil. Beaymum B Kypce siBiseTcs
(dbopMHpoOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. E€ peanuzanus NpeAnogaraeT uCroiab30BaHue
rYMaHUTApHOTO MOTEHIMaa (PU3UYECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
(bU3HKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMHU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoes npuknaonoti nanpaenennocmu. Kypc dusuku npenmnoigaraet
3HaKOMCTBO C LITUPOKUM KPYTrOM TEXHHUUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUIN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozuzayuu peanuszyercst OCPeICTBOM BBEICHUS 3JIEMEHTOB
COJZIEp>KaHUsl, MOCBAMIEHHBIX SKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3AaHbBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe 00CyXKIeHUs
po0JieM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M DKOJIOTMUECKONW 0€30MacHOCTH.

Crep:KHEBBIMH JIEMEHTaMU Kypca (PU3UKU HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus SBISIIOTCA (hu3nueckue Teopuu (GopMHpPOBaHUE MTPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs! GU3NUYECKOMN TeopuH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
PUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MIPUPOJIE, TPaHUIaX
MPUMEHUMOCTH TEOPHUH, IJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesTeTbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMK SKCIIEPUMEHTAIBHON ACSTEIBHOCTH 00yYatouuXcsl.
Jli1st 6a30BOT0 YPOBHSA Kypca (PU3HKU — 3TO UCTIOJIb30BAHUE CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIE B ITporpaMMe 1o (pusnke o0beIMHEHbI B 00U CIIMCOK YUEHUYECKUX
NPAKTUYECKUX paboT. BrieneHue B yka3aHHOM TMepevHe Ta0opaTOPHBIX padoT,
MPOBOAMMBIX JUISI KOHTPOJISI M OIICHKH, OCYIIECTBISIETCS YIaCTHUKAMU
00pazoBaTEIBLHOTO MPOIECCa UCXOS U3 OCOOEHHOCTEN MJIAHUPOBAHUS U
ocHamieHus kabunera gusuku. [Ipu »ToM obecrieunBaeTCs OBJIaICHNE
O00yYarOIIMMUCS YMEHUSIMU TTPOBOUTH KOCBEHHbBIE U3MEPEHUS, NCCIIETOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIMYMH U MIOCTAHOBKY OMBITOB TI0 IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yieseTcs PEIICHNI0 PaCUETHRIX M KaU€CTBEHHBIX
3anay. [Ipu sTom nmst pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/1a4U C SIBHO
3aJaHHON (PM3MUECKOIN MOJIENBI0, TO3BOJISIONINE TPUMEHATh N3YYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jelia Kypca, TaKk U HHTETpUPYs 3HaAHUS U3
pa3HbIX pa3ziesoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3aaHUs Ha
00BSICHEHHE MPOTEKaHUs (PU3UUECKUX SIBICHHUN U TIPOIIECCOB B OKPYIKAIOIIEH
KU3HU, TpeOyrolue BbIOOpa GU3HNUECKOW MOAEIHN JIsl CUTYalllud MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B cootBercTBUM ¢ TpedoBanusmMu GI'OC COO k MmatepuaibHO-
TeXHUYECKOMY o0ecIieueHnI0 yueOHoro npolecca 6a30BbIi ypOBEHb Kypca
(hU3uKHN HA YPOBHE CpeJIHETO O0IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MIPEMETHOTO KabnHeTa (PU3MKH WM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIuKIa. B kabuHete pU3uKu T0JKHO OBITh
HE00X0IMMOE JTabopaTopHOEe 000PYAOBaHUE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme 1o (pu3nuKe YYeHHUECKUX MPAaKTHUECKUX paOdoT M IEMOHCTPAIMOHHOE
obopymoBaHHE.

JleMoHCTpalinoHHOE 000pYyA0BaHKHE POPMUPYETCSI B COOTBETCTBUH C
MPUHITUTIOM MHHUMAIBHON JOCTATOYHOCTH U 00ECIICUNBACT TOCTAHOBKY
MEPEYUCIICHHBIX B IpOrpaMMe 1o (pU3MKe KIFYEBBIX IEMOHCTPAIU s
MCCJICIOBAHMSI M3y9aeMbIX SIBJICHUI U MPOIECCOB, SIMITUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopaTtopHoe 000pYI0BaHHE JI YYEHUUECKUX MPAKTUYECKUX PabOT
dbopMupyercs B BUA€ TEMAaTHIECKHX KOMIUIEKTOB U 00ECIICUNBAETCS B pacuéTe
OJIHOTO KOMILJIEKTA Ha JBYX OOy4aromuxcs. TeMaTndeckue KOMIUICKTHI
1abopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH MOCTPOCHBI HA KOMITJIEKCHOM
WCITOJIb30BAaHUH aHAJIOTOBBIX U ITU(GPOBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3HUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (opMupoBaHUE UHTEPECA U CTPEMIICHHS O0YUAIOIIUXCS K HAYYHOMY
W3YUYCHUIO TIPUPOIBI, PA3BUTHE MX WHTEIUICKTYATbHBIX U TBOPUYECKUX
CHOCOOHOCTE;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE TTO3HAHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

o (opMHpOBaHHE HAYIHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMEHHI OOBICHATH SBJICHUS C UCIIOIH30BAHUEM
(bur3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHHUN O PO (DU3HUKH JIJIS1 Pa3BUTHSI IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTiKeHHe 3THX 1esel 00ecrneunBaeTcs pelieHueM CIIeIYOIUX 3a/1a4 B

npolecce u3yYeHust Kypca (U3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e MpuOOpeTEeHNEe CUCTEMBI 3HAHUN 00 00IMUX (HU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKIIIOUast MEXaHUKY,
MOJIEKYJIAPHYIO (DU3HUKY, JEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U
AJIIEMEHTBI aCTPO(PHU3UKH;

e (opmMupoBaHUE YMEHMI MPUMEHATH TEOPETUUECKHUE 3HAHUS TSI
00BsiICHEHUS (PU3NYECKUX SIBICHUHN B MIPUPOJIE U JIJIST TPUHITHUS
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PELIECHHUS PA3IUYHBIX 33]a4 C IBHO 3a/1aHHOMU
buznyecKoil MOeNbI0, 3a/1a4, 0IPa3yMEBAIOIINX CAMOCTOSTENIbHOE
co3faHue (pU3MIECKOr MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHUMaHUE (PU3NUECKUX OCHOB U MPUHIUIIOB JICUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJIAMU CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBECHUS
($U3HYECKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEpHpeTalund nHpopmanuu,
OIPEJENICHHS] JTOCTOBEPHOCTHU MOYYEHHOTO pPe3yJIbTaTa;

e CO3/IaHME YCIOBUM JJISI Pa3BUTHSI YMEHHUN IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha uzyuenue ¢usnku (6a30BbIid ypOBEHb) Ha YPOBHE CPEAHETO OOLIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraemsiii B mporpaMme 1o ¢pu3nKe nepeueHb 1a00paTOPHBIX U
MPaKTUYECKUX PAOOT SIBISETCS PEKOMEHIOBAHHBIM, YUUTENb JAEJIa€T BHIOOP
MIPOBEICHHUS JTAOOPATOPHBIX PadOT U ONBITOB C YYETOM UHAUBUIY AJTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3uka u METOAbI HAYYHOI'0 NO3HAHUS

®u3nka — HayKa o npupoje. Hayuneie MeToAbI MO3HAHUS OKPYKAIOILIETO
Mupa. Poib skcriepuMenTa 1 TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOIBI.
DKCIIEpUMEHT B (pU3HKeE.

MopenupoBanue pU3NUECKHUX SBJICHUN U ITpolieccoB. HayuHble THIOTE3BI.
du3nyeckue 3aKOHbI U TeOpHH. [ paHHULIBI TPUMEHUMOCTH (PU3NYECKHUX 3aAKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Poinb 1 MecTo ¢pu3uku B OPpMUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnHanorosble ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemerienue, CKOpOCTh (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHUE MaTePUaAIbHON TOUKH, UX MPOEKIIMU HA OCU CUCTEMBI KOOPANHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPsIMOJIMHEHHOE ABMKeHue. ['paduxu
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IEPEMEILICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO MaJieHusl.

KpuBonmHennoe nBuxeHune. [[BrykeHne MaTepruaabHON TOUKHU 10
OKPYHOCTH C IOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JIMHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4yeckne ycTpoiuCcTBa U MPAKTUYECKOE PUMEHEHUE: CITUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS KHUHEMAaTUUECKUX XapaKTEPUCTUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yX€e U B pa3pEKEHHOM ITPOCTPAHCTBE.

HabGmronenue nBmxeHus Tena, OpOoIeHHOTo MO/ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaAeHUS.

Hanpapnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne HEpaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXAY MyTAMH, IPOUICHHBIMH TEJIOM 3a
MOCJIETIOBATEIbHBIC PABHBIE TPOMEKYTKH BPEMEHH MIPU PAaBHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTensHOCTH ['anmies. [lepBsiil 3akoH HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cuit. Bropoii 3akoH HeroToHa
IUI MaTepUaJbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHOro tsarorenus. Cuia tsokxectu. [lepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenus (okosi, CKoibxeHus:, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B KUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENILHO OCH BpateHus. [linedo cuibl. YcinoBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckne yCTpOrCTBA U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPUUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHne CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHUH.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3MHOBOM 00pa3Ile, oT ux aedopMarium.

HccnenoBanue yciioBur paBHOBECUS TBEPJIOTO TEJIA, UMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

NmMnynbe MaTepraibHOM TOUKH (TeJa), CHCTEMbl MaTepUAJIbHBIX TOUCK.
Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHeprus MmarepuaibHON TOUYKU. Teopema 00 N3MEHEHUHN
KUHETUYECKOU DHEPTUM.

[TorenuumaneHas s3Heprus. [loTeHIManbHAs SHEPTUs YIIPYro
nedhopMUPOBAHHOM MPYKUHBI. [loTeHIIMaIbpHass SHEPrUs Tella BOJINU3U
MOBEPXHOCTH 3EMIJIH.

[ToTeHMaIbHBIE U HETIOTEHITUATIbHBIE CUJIbL. CBSA3b PaOOTHI
HEMOTEHIHAIBHBIX CUJI C U3SMEHEHUEM MEXaHUYECKOU YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckrue yCTpoCcTBa U MPAaKTUYECKOE TPUMEHEHUE: BOJOMET, KOTIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUNU B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCoMOTHO HEYNPYTOro y1apa ¢ MIOMOIIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHUUYECKOU IHEPTUU
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa U TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE MTOJIOKEHNS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHN U UX OIBITHOE
o0ocHoBanue. bpoynosckoe asmxenue. Juddysus. Xapakrep ABKESHUS U
B3aMMOJIEMCTBUS YAaCTULl BELIECTBA. MOJIeJIN CTPOCHUS ra30B, )KUJIKOCTEN U
TBEPJBIX TEN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJnekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. [llkamna remmeparyp
Llenscus.



Mopnenp naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU UJIeaTHHOTO ra3a. AOCONIOTHAS TeMIIepaTypa Kak Mepa
CpEIHEN KMHETUYECKON DHEPTUM TEIUIOBOTO ABWKEHUA JacTull ra3a. [llkamna
temneparyp KenbBuHa. ['a3oBbIe 3akoHBI. Y paBHeHHe Menneneesa—Kiranenpona.
3akoH /lanpToHa. 30mponeccsl B H1€aJIbHOM ra3e ¢ OCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpeacTaBlieHne U30MPOIIECCOB: U30TEPMa, U30X0Pa,
nzo0bapa.

TexHnueckne ycTpolcTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA, oTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mognens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLIUE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOTY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpITHl, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

Ornpenenenue Maccol BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NTapaMETPAMK COCTOSTHUSL Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHyTpeHHsIs1 SHEprUst TEPMOAUHAMUYECKON
CUCTEMBI U c11ocoObl e€ n3MeHneHnus. KonuuecTBo Temnorsl U padbota. BHyTpeHHss
SHEPrusl OAHOATOMHOIO MAECAJIBHOIO ra3a. Bupl Termonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3TyUYCHHE. Y IeJIbHAS TEMIIOEMKOCTh BEIIECTBA.
KonudecTBo TeMI0Thl IpH TEIJIonepeaye.

[TonsiTue 00 aguadbarnoMm mpouecce. [lepBblil 3aKOH TEPMOIMHAMHUKH.
[IpumeHeHre nepBoro 3akoHa TEPMOAMHAMUKH K H3ompoieccaM. ['papuueckast
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMocTh PO1IECCOB B MIPUPOJIE.

TermoBsie MmamvHbl. [[pUHIUIBI TEMCTBHS TEIUIOBBIX MAIIWH.
[IpeoOpa3zoBaHus SHEPTHH B TEIUIOBLIX MamnHax. KoadduimeHt moie3sHoro
neiicTBus TerioBoi MamuHbl. [{ukn Kapao u ero koadpuimeHT mojae3noro
JENCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.



TexHuyeckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: IBUTATENb
BHYTPEHHETO CrOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpEeHHEN SHEPTUU Teja IPU COBEPIIICHUU PAaOOTHI: BIJIET
poOKH U3 OYTHUIKH MO ACHCTBUEM CKATOTO BO3/AyXa, HarpeBaHue rhupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OmnbIT 0 aarabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMbBIT ¢ BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue u konjaeHcamus. Mcnapenue u kuneHue. AGCOIIOTHAS U
OTHOCHUTEIIbHAS BIAXXHOCTh BO3/1yxa. HacklenHbli map. Y aenbHas TeniaoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnmyeckue u aMoppHbie Teaa. AHU3OTPOIHUS CBONCTB
kpuctayioB. XKunkue kpuctaiisl. CoBpeMeHHbIe MaTepualibl. [1aBnenue u
KpUcTaJTU3aIus. Y IeabHasl TerioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTHUHU MOJTYyUYSHHUS] COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMATepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenre 0THOCUTENBLHON BIIa)KHOCTU BO3AYXa.

Paznen 4. DjekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauus Tej. DIEKTpUUecKui 3apsa. JBa Buaa 3JeKTpUIECKUX
3apsAa0B. [ IpOBOIHUKH, JUIIEKTPUKH U MOTYTIPOBOJHUKHU. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsinoB. 3akoH Kynona. TouedHslil 3JIeKTpUYECKH 3apsil.
Onextpuyeckoe nojue. Hanpssk€HHOCTE anekTpudeckoro nois. [puanmn



CYNEPIO3ULIAN DIIEKTPUUECKUX NOJIEN. JIMHNKM HANPSKEHHOCTHU JIIEKTPUYECKOTO
HOJIAL.

Pabota cun anexrpoctatudeckoro nois. [lorenmnuan. PazHocTh
MOTEHIHUAIIOB. [IpOBOJHUKY M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JludnexTpuyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KoHieHCcaTop. DIEeKTPOEMKOCTD INIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpa.

TexHu4yeckne yCTpoMCTBA U MPAKTUYECKOE PUMEHEHNE: DIIEKTPOCKOI,
AIIEKTPOMETP, IIEKTPOCTATHUECKAs 3aIllUTa, 3a3€MJICHHE IEKTPONIpUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOTO0 KOHAEHCATOPA OT ILIOIIaAH
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE CONPOTUBIICHUE BEUIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenna. MomHoOCTh
ANEKTPUUYECKOTO TOKA.

DIEKTPOJABWKYILASL CHJIAa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOI) 3JIeKTpUyecKoi 1enu. KopoTkoe 3aMbIKaHueE.

DneKkTpoHHAas IPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITyYKOB.

[TonmynpoBogHuku. CoOCTBEHHAsS! U MPUMECHAs POBOJAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DIEKTPUYECKUN TOK B pACTBOPAX U PACILIaBAX AJIEKTPOIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJIEKTpUUYECKUM TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lazma.

TexHu4yeckne yCTpoMCTBA U MPAKTUYECKOE IPUMEHEHUE: AMIIEPMETD,
BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP COITPOTUBIICHHUS, BAKYYMHBIN AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOIHUKOBBII 110/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIPOTHUBIICHUS LIWIMHIPUYECKUX POBOAHUKOB OT JIIMHBI,
IUTOLIaI MONIEPEYHOI0 CEYEHUsS U MaTepHaIa.

CmemaHHOE COeTMHEHNE TPOBOAHUKOB.

IIpssMmoe n3MepeHne dIeKTpOABIKYIIEN Cruiibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro0 COEINHEHNS PE3UCTOPOB.

N3mepenne 3neKTpoaBIKYIIEN CUIIBI HCTOYHHUKA TOKA U €70 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtoienue snexrpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce ocyecTBiaseTcs ¢
YYETOM COZIEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMHU MaTEMAaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meoxcnpeomemuvle nonusimusi, CBI3aHHbIE C U3YUYEHUEM METO/I0B HAYYHOIO
MO3HAHUSA: SIBJICHHUE, HAYUHBIN (DAKT, runoTes3a, (pu3ndeckas BeIMInuHa, 3aK0H,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHne CUCTEMbl YPaBHEHUH, JIMHEHHAS QyHKIINS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJAMHAT, CI0KEHUE BEKTOPOB.

Buonoeus: mexannueckoe IBUKEHHUE B )KUBOH npupoze, nudpdysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BH/IbI TEIJIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SBIICHUS B KUBOU MIPUPOJIE.

Xumus: DTUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U



ra3oB, JIEKTPUUYECKHUE CBOWCTBA METAJIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonocus: mpeoOpa30oBaHKUe IBUKEHHUH C UCTIOIB30BAHUEM MEXAHU3MOB,
y4€T TPEHUS B TEXHUKE, TTOAITUITHUKY, UCTIOIh30BaHNUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakera, BOJIOMET U APYTHE), IBUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TYypOMHA, OBITOBOH XOJIOIUILHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJTYYCHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, JIEKTPOCTATHYECKAs 3aI[UTa, 3a36MJICHHE DJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYHHBINA IPUHTEP, AIEKTPOHArpeBaTEIbHbIC PUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHumHas UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anmMoaencTBUE NOCTOSSHHBIX MAarHUTOB.
MarnutHoe none. Bektop MarauTHOM MHAYKIMU. [IpuHImn cyneprno3unuu
MarHWTHBIX TOJIeW. JIMHUYM MarHUTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOM
WHIYKIIMU T10J11 MOCTOSTHHBIX MarHUTOB.

MarauTHoO€ 1oJje NpOBOJIHUKA ¢ TOKOM. KapTuHa TMHUNA HHAYKINU
MAarHUTHOIO MOJISI JUIMHHOTO NPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTena. BzauMoaeicTBUE TPOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenna, e€ MOAyJb U HanpaBiieHUE. J[BuxKeHUEe 3apsiKEHHON YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
WHAYKUIWAH. DJIEKTPOABMKYIIAS CUJIa UHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHOU
nHayknuu Papanes.

BuxpeBoe anekTprueckoe mosie. DNeKTPOABUKYIIAs cuila UHAYKIWU B
MPOBOJHUKE, BHKYIIEMCS TOCTYIIATEIbHO B OJJHOPOHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTG. SIBJIE€HME CAaMOMHAYKIIUU. DIEKTPOIBIKYILAs CHUIIA
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHn4uecKrne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHNE: TOCTOSTHHBIE
MAarHUTbI, JICKTPOMArHUTHI, SJIEKTPOABUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIuHWY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTb JIEKTPOJIBUKYILIEH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3ydeHrie MarHUuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MNOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosiedoanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebarenpHas cucrema. CBOOOAHBIE MEXaHUYECKHE KOJICOAHUSI.
["apmonmnyeckue konedbanwus. [lepuon, yactora, aMmrmuTyaa u $hasza KoseOaHU.
[IpyXuHHBIN MassTHUK. MaTteMaTUUYECKUN MAsATHUK. Y pABHEHUE TAPMOHUYECKUX
koJjiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOHBIEC 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJIcAIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEKy MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KosieOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPI'uM B UJEaTLHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyXarOuUX KoJaeOaHUsAX. BoIHYKIEHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennsiii Tok. CHHYCOUIAJIBHBIN TEPEMEHHBIA TOK. MOITHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYTHOE U AEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u NOTpeOICHUE dIEKTPUIECKON
AHEPIUH. JKOJOTMUYECKUE PUCKU ITPU IPOU3BOJICTBE JIEKTpodHeprun. Kynprypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HMU.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUUECKUI
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanne napameTpoB KoaebaTeIbHON CUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS. OT BPEMEHHM ) JJIs1
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc npu nocneioBaTeIbHOM COCAMHEHUHN PE3UCTOPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

UccnenoBanue 3aBUCUMOCTH TTeproa MajbIX KojieOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanre nepeMEHHOr0 TOKa B MU U3 MTOCJIEI0BATENBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUMHbLE 80IHbL

Mexanuyeckue BOJIHBI, yCIIOBUS pacnpoctpanenus. [lepuoa. CkopocTts
pacrpoCTpaHEeHus U JITMHA BOJHEL. [loniepednbie U MpoA0JIbHbIE BOJIHBI.
WNurtepdepenius u aiudpaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYUYEHHUSI JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarantHoil BosHe. CBOWCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MPEIOMIICHUE, TONsIpU3alus, TudpaKiys,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHHIX BOJIH. [[puMeHeHue 3eKTPOMarHuTHEIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHbIE
MHCTPYMEHTBHI, YJIbTPAa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEAUIIMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa 1 BBICOTHI TOHA C aMILTUTY 10N U
4acTOTOM KoJieOaHUM.



HccnenoBanre CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE,
pesioMIICHHE, ospu3aius, AUppaKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpamonrHerHOE paCIpOCTPAaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeyHbId ICTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenue nzoOpaxeHuit B
TJIOCKOM 3€pKarie.

[Ipenomnenue cBeta. 3aKOHbBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroil mojgHoro
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L[Ber.
Colupatoire 1 paccenBaroniue JuH3bl. ToHkas 1uH3a. DOKycHOE
PACCTOSIHUE M ONITUYECKas Cujia TOHKOU uH3bIL. [locTpoeHne n3obpaxxeHuii B
coOuparoluX 1 paccenBaronux JuH3ax. opmya TOHKOM JIUH3BL. Y BETUYECHHE,

JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. aTepdepenims ceeta. KorepeHTHBIE HCTOYHUKHY.
YcnoBus HaOMIOIEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EepEeHIIMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpaknus ceeta. JudpakiuuonHas pemi€tka. Y cioBue HaOMOACHUS
[JIABHBIX MAKCUMYMOB P HaJIeHUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4YecKHne yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: OUKH, JTyIIa,
¢doToamnmapar, IpOEKIMOHHBIN anmapar, MUKpPOCKOII, TEJIECKOT, BOJJOKOHHAs
OMTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeHOE pacpOCTPaHEHUE, OTPAKECHUE U MTPEITIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHuE. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Habmronenne natepdepeHInu cBeTa.

Habmronenune nudpakiuu cBera.

HaOnronenue aucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmusie padomul



N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
HaOmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNMAJILHON TEOPUU OTHOCUTEJIbHOCTH
['paHuIBl NPUMEHUMOCTH KJIACCUYECKOM MeXaHHUKU. [locTynaTsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE
IUTUHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13p MacChl C 3HEPrUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTULIBI. DHEPIUs
IIOKOS.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.
Otkpeitre u uccnenopanue Gporodrpdexra. Onwitel A. I'. CToneroBa. 3aKoHbBI

dhoroaddekra. YpaBuenue DitHiTeHa 111 poTodddexra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceeta. OnwiThl I1. H. JIleGenena.

XUMHUUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTonaTumk, coHEUHas: ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(PpdheKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

CBeToamon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma ToMmcona. OnbiThl Pezepdopaa no paccestHuio o -4acTHil.
[Lmanerapnas mozeins aroma. [loctynatel bopa. M3nyyenue u norsoiieHue
(OTOHOB MpH MEepexo/ie aToMa C OAHOTO YPOBHS YHEPTUU Ha APYroil. Buprl
criekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJOPO/IA.

BousiHoBsIe cBoiicTBa yactull. Bonnsl ae bpoinsa. KopnyckysisipHO-BOJTHOBOM
Iy AJTA3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckne yCcTpouCTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amommnoe aopo

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTpOeHUs sA/ipa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pezepdopia mo onpeaeneHuo cocrapa
paaroaKTUBHOTO u3nydeHnus. CBoiicTBa anbda-, 0eTa-, raMMa-U3JI1ydeHHsl.
BnusiHne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TPOTOHA U HEeWTpoHa. HykmonHas monens siapa ['eitzendepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sajapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-
M3JIly4eHre. 3aKOH paJuO0aKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 sIEP.

SAnepuslii peaktop. TepmosinepHblii cunTe3. [Ipo0aeMbl U mepcrneKTUBbI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOAEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOoJielcTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHu4yeckne yCTporuCTBA U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BuTUs acTpoHoMuu. [IpuknaaHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMHM.

Bun 38€31H0T0 HebGa. Co3Be3aus, ipkue 3BE3/bI, INIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ConHeunasi akTUBHOCTb. MicTounuk 3Heprun CostHIa U 3BE3 .
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[narpaMMa «CreKTpaibHBIN KiIacc —
CBETHUMOCTBY. 3BE3/IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBUCHUMOCTD «Macca —
CBETUMOCTBY JIJIs 3BE3/1 TJIaBHOU MOCIE0BATEILHOCTU. BHYTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MTPEJCTABICHUS O MPOUCXO0XKACHUH U 3Botonnu CosHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Mueunsiii [TyTe — Hama I'anaktuka. [lonoxenue u asuxxenue CoyHuA B
lNamaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. PazOeranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JIsI ONIPE/ICTICHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, muiranet, Mieanoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponb ¢pu3uku 1 aCTpOHOMHM B SKOHOMUYECKOM, TEXHOJIOTUUECKOIA,
COIMAJILHOM M 3THUYECKOU c(hepax NesTeTbHOCTH YeTI0BEKa, POJIb U MECTO (PU3UKHU
M aCTPOHOMHH B COBPEMEHHOW HAy4YHOU KapTUHE MUPA, POJIb (PU3NYECKON TEOpUHn
B (popMHpOBaHUY TIPEACTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO
(bu3nYecKor KapTUHBI MUpPa B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyecTBiasieTcs ¢
YYETOM COJIEPKATENBHBIX MEKIPEAMETHBIX CBS3EM C KypcaMyd MaTEMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuule nowsimusi, CBI3aHHbIE C U3YYEHUEM METO/I0B HAYYHOTO
MO3HAHUS: SABJICHUE, HAYYHBIA (PaKT, TUMIOTE3a, PU3NUeCcKas BEIMYNHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBI YPABHEHUN, TPUTOHOMETPUYECKHUE
(GyHKUIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI M UX MPOEKIIMU HA OCH KOOPAUHAT, CJIIOKEHUE BEKTOPOB,
MIPOU3BO/IHBIC ATIEMEHTAPHBIX (QYHKIIMHI, IPU3HAKU TOA00US TPEYTOJbHUKOB,
OTIpeJIeNICHNE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonozus: anekTpuyueckue siIBICHUS B )KUBOU MpUpojie, KonedaTeabHbIe
JIIBUKECHUS B )KUBOU MIPUPOJE, ONITUYECKUE SBJIECHUS B )KUBOM MPUPOJIE, JEUCTBUE
paanay Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAILUTMYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATUNIMYECKON PEIIETKH, CTIEKTPATbHbBIN
aHau3.



l'eoepacghus: MarHUTHBIE TTOJIFOCA 3€MJTH, 3aJI€)KH MATHUTHBIX PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonozus: TUHUY 3IEKTpoONEPEaAY, TCHEPATOP IEPEMEHHOIO TOKA,
ANEKTPOABUTATEND, MHAYKIIMOHHAS TI€Yb, pajiap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neub, IpOEKIIMOHHBIN aIlliapat, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA

OcBoenune yuebHoro mpeamMera «Pusnka» Ha YPOBHE CpPeIHEro o0IIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOHKHO 00ECTICUNTh JOCTHKEHHUE CICTYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS YueOHOTO npeaMera « DU3uKay JOJKHbI
OTpa)xaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONTUXCsl pYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOITUX
TPAIUIIMOHHBIM [IEHHOCTSIM POCCUICKOTO OOIIECTBA, pACUIUPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B ITPOLECCE peATU3allMid OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa)KaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UIIMK 00YUYaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA,;

NPUHITHE TPATUITMOHHBIX OOIIECUYETIOBEYECKUX TYMAaHUCTUYECKHUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aINY;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYyHKIUSIMU U Ha3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPAKIAHCKON UJEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIECHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OLICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH, B TOM YHCJIE B
NESATEIILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K Pa3INYHBIM cepam npodhecCuOHANTBHON NeATeIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BAHMIO B 00JIACTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh IKOJIOTMYECKOU KYJIbTYpPbl, OCO3HAHHE I100aIbHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUIN B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHHU LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacIIMpPEHNE ONbITA ACATENBHOCTH HKOJIOTHYECKON HAIIPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHE LICHHOCTH HAY4YHOU EATEIIbHOCTH, TOTOBHOCTB B IPOLIECCE
n3y4eHus1 GU3UKU OCYIIECTBIISATH MPOESKTHYIO M UCCIIE0BATEIbCKYIO
NEATEIbHOCTh MHAWBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJU3UPOBATh IPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPEIICIIATh LETU ICATeIIbHOCTH, 3a4aBaTh NapaMETPbl U KPUTEPUH UX
JIOCTHKCHMS,
BBIABJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B paCCMATPHUBAEMbBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUSI MPOOJIEMBI C YYETOM aHAIN3a HUMEIOITUXCSI
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPAVUHUPOBATH U BBINIOIHATH PA0OTY B YCIOBUSIX PEATBLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBare/bCKue e CTBHA:
BJIAJIETh HAYYHOW TEPMUHOJIOTHEN, KIIFOUYEBBIMU ITOHATUSAMHU U METOIAMU
(bu3HYecKoil HayKH;



BJIa/IETh HAaBbIKAaMHU Y4eOHO-HCCIIEA0BATENbCKON U IPOEKTHOM e TEIbHOCTH
B 00actu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB PEIIeHUS 3a7a4 (PU3NYECKOT0 COACPKAHUS, TPUMEHEHUIO PA3TUYHBIX
METO/IOB [T03HAHMS;

BJIJETh BUAAMU JESITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHMS, €T0
MHTEpIpEeTaluu, NpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a1auy,
BBIJIBUTaTh TUIIOTE3Y €€ pEeIIEHUs, HAXOAUTh apryMEHTHI JUIS 10Ka3aTeIbCTBA
CBOMX YTBEp)K/ICHUH, 331aBaTh [apaMeTpbl U KPUTEPUN PELLICHUS;

aHAJNIM3UPOBATh MMOJYUYEHHBIE B XOJI€ PELICHUS 3314l Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBAThH UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 331a4u B 00pa30BaTeIbHON
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh NPHUOOPETEHHBIN OIIBIT;

YMETbh NMEPEHOCUTH 3HaHUS N0 (PU3HUKE B MPAKTUYECKYIO 0071acTh
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE TOAXObI U PELICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJI€Th HABBIKAMU MOJIyYeHUS MHPOPMALIMKU (PU3UYECKOTO COACPIKAHUS U3
MCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENBHO OCYIIECTBIIATH IOUCK, aHAJIU3,
CUCTEMAaTH3ALIUI0 U HHTEPIIPETALNIO HH(POPMALIMK Pa3IMYHBIX BUIOB U (HOpM
IpEICTaBJICHNUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POpPMALINK;

MCITI0JIb30BaTh CPEICTBA HHPOPMALMOHHBIX 1 KOMMYHHUKAILIMOHHBIX
TEXHOJIOTUI B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3aMOHHBIX
3aja4 ¢ coON0AeHNEM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepekeH s, MPABOBBIX U ATUYECKUX HOPM, HOPM
MH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO CONEPKAHUA B Pa3IMUHBIX hopMaTax ¢
y4€TOM Ha3HaYeHUs] HHPOPMAIMK U LEIEeBON ay IMTOPUH, BBIOMpasi ONTUMAJIbHYIO
(dbopmMy IpeaCTaBICHUs U BU3yaIU3alUu.

KomMMyHnKaTHBHBIE YHHBepcaIbHble YyueOHbIe 1elCTBUSA:
OCYIIECTBIISATh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOMU JESITEIbHOCTH;
pacmo3HaBaTh MPEANOCHUIKMA KOHPIUKTHBIX CUTYallMid U CMSTYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM
SA3bIKOBBIX CPEJCTB;

IIOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW Y MHAUBUYaIbHON
padoThI;

BbIOMpATh TEMAaTUKY M METO/IbI COBMECTHBIX JAEUCTBUN C YUETOM OOLINX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0TO YiI€Ha KOJUIEKTHUBA;

MIPUHUAMATh LEIU COBMECTHOU JIEATEIIBHOCTH, OPraHU30BbIBaTh U
KOOPJMHUPOBATH IEUCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATH IUJIaH JCUCTBUM,
pacnpeensiaTh POy ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaY€CTBO CBOETO BKJIA/IA U KAXKJOT0 yYaCTHUKA KOMaH/bl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpejiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UEH C MO3UIIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMUECKOE MTOBEICHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiiCTBHSA
Camoopranusanus:

CaMOCTOSITENTEHO OCYIIECTBIIATH MMO3HABATENBHYIO ACSITENIFHOCTD B 00JIaCTH
(U3HUKY U aCTPOHOMUHU, BBISIBIISATH IPOOJIEMBI, CTaBUTh U (DOPMYITHUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATEIBHO COCTABIIATH IJIaH PELICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, JIaH BBIIIOJIHEHHSI IPAKTHYECKOW padOThI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATMIOYTEHU;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBATH (DOPMUPOBAHMIO U MPOSBICHUIO 3PYAULIMH B 001aCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTHUBBI B I€SITEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/ICTh HABBIKAMU IMO3HABATEIHLHON peIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUIA U MBICIMTENIBHBIX IPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCITIOJIb30BaTh TPUEMBI peIeKCUU ISl OLEHKH CUTYallluH, BHIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUSI TI0 UX
CHUKEHUIO;

MIPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX TIPH aHAJIN3€ Pe3yIbTaTOB
NESTENHHOCTH;

MpUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTUX MPU aHATIU3€ PE3YJIbTATOB
TESATEIHHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B nporiecce nocTukeHUs IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBbI
1o ¢U3MKe 711 yPOBHS CPEAHETO 00IIEro 00pa3oBaHus Y 00yUYarOIIUXCs
COBEPIIICHCTBYETCS YMOITMOHAILHBIN MHTEIIEKT, ITPEAIOIararoImii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANIBHOU chephl,
ObITh YBEPEHHBIM B ceO€;

caMOpeTyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHHE, CITOCOOHOCTH aIalTHPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMHU, BKJIFOYAIOIIEH CTPEMIIEHUE K JIOCTUKECHUIO LIEJIU U
yCrexy, ONTHMH3M, HHUITMATUBHOCTh, YMEHHE IEHCTBOBATh UCXO/ISI M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSTHUE
JPYTHUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTD K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K konity oOyuenus B 10 kj1acce npeMeTHbIE pe3yJibTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUINA:

JIEMOHCTPUPOBATh Ha MPUMEPaX poJib U MeCTO (HU3HUKHU B (POPMUPOBAHHUH
COBPEMEHHOW HAyYHOUW KapTUHBI MUPA, B pA3BUTUHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

YYHUTHIBATH TPAHUIIBI TPUMEHEHUS N3YUEHHBIX (DU3UIECKUX MOJIETICH:
MaTepHalibHasi TOUYKa, MHEPIHAIbHAS CUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TEIO,
UJICAUTbHBIN T'a3, MOAEIN CTPOEHHUS Ta30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi]l PU pelieHnr PU3nuecKux 3ajay;

pacrno3HaBaTh (pu3MYECKre SIBICHUS (ITPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJINHENHOE
JIBUKEHUE, CBOOOIHOE TMaJIeHUE TeJ, IBUKEHUE IO OKPY>KHOCTH, UHEPIIHS,
B3auMo/ielicTBHUE Tel, Tuddy3usi, O pOyHOBCKOE JIBIXKEHUE, CTPOCHUE KUIKOCTEN
Y TBEPABIX TEJl, U3BMEHEHHE 00bEMa TeJl IPU HarpeBaHuu (OXJIaXKI€HUH ), TETIOBOE
paBHOBECHUE, UCITAPEHUE, KOHACHC AL, IIJIABJICHUE, KPUCTAJUIN3AaLMsl, KUIICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIIEHUE JABJICHUS ra3a Py €ro HarpeBaHuM B 3aKPHITOM
COCYJI€, CBSI3b MEXKAY IMAPAMETPAMU COCTOSIHUS ra3a B U30IPOLECCAX,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3aps10B;

OIKCHIBATh MEXaHUYECKOE ABMXKEHUE, UCTIONb3Ys (PU3NUECKIE BETUUHHBI:
KOOpJAHMHATa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CuJa,
MMITYJIbC T€JIa, KHHETUYECKAsl DHEPT UL, IOTCHIIMAIbHAS SHEPT U1, MEXaHUYECKas
paboTa, MexaHM4€eCcKasi MOIIHOCTh; IIPU ONHMCAHUH NMPABUIILHO TPAKTOBATh
(bu3nYecKuil CMBICI UCIIOJIb3YEMbIX BEJTMYMH, UX 0003HAYEHUS U €IUHHUIIBI,
HaXOoUTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh U3yYECHHBIE TETUIOBBIE CBOVCTBA TEJ U TEIJIOBBIE SIBJICHHUS,
UCIOJIB3YS PU3NYECKUE BEIMYUHBL: JaBICHUE ra3a, TEMIIepaTypa, CpeIHss
KHMHETUYECKAsI SHEPTUSI XaOTUYECKOTO ABMKEHHS MOJIEKYJI, CPEHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPIus, padoTa rasa,
KO3((PUIIMEHT MOJE3HOTO AEHCTBUS TEIJIOBOTO IBUraTENs; IPU ONMMUCAHUN
MPABUJIBHO TPAKTOBATh (PU3UUECKHUIM CMBICI UCIIOJIB3YEMBIX BEJIMYUH, UX
0003HaYEHUs U €AMHUIIBI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3yYECHHBIE JJIEKTPUUECKHAE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3YS GU3NUECKUE BEIUYUHBL: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE MOJIE, HANIPSYKEHHOCTD MOJISA, MOTEHLIHAII, PA3HOCTh NOTEHIUAJIOB,;
MIPY ONKCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCTIOIB3YEMBbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULBL;, YKA3bIBaTh (POPMYJIbl, CBSA3BIBAIOLINE
JaHHYIO (PU3MUYECKYIO BETUUUHY C JPYTMMH BETUUMHAMU;

aHAIM3UPOBATh (PU3UUYECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (GU3UUECKHE
3aKOHBI U IPUHLIUIIBL: 3aKOH BCEMUPHOTo TAroreHnus, I, Il u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKON YHEPTHUH, 3aKOH COXPAHEHUS UMITYJIbCA,
MIPUHIUI CYTIEPIIO3ULIUN CUJI, IPUHLIUII PABHONPABUS MHEPLMAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TEMIIepaTypoOid, MEPBHI 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa, 3aKkoH KyJioHa, Ipu 3TOM pas3nuyarh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE BhIPAYKEHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHLIUIIBI JEHCTBUS MaIlluH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MaCHOr0 UCIIOIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBINIOJIHATH SKCIEPUMEHTBI IO UCCIEOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € UCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX H3MEPEHUH, IPU 3TOM
dbopmyaupoBaTh NpodeMy/3aiady U TUIOTe3y Y4EOHOI0 SKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEJIOKEHHOT0 000pYy10BaHUs1, TPOBOJUTH OMbBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBISATh NPSMbIE U KOCBEHHBIE U3MEpPEHUsI GPU3NYECKUX BETUUYMH, IPU
ATOM BBIOMpPATh ONTUMAJILHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHHIE
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BETUUMHAMMU C
MCITOJIb30BAHUEM IIPSIMBIX U3MEPEHUM, ITPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YIHTATHI MOJIYYSCHHONU 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B
BUJIE TAOJIUII U TPpaUKOB, A€NaTh BHIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOr01aTh IpaBuiIa 0€30MacHOr0 TPya IPH MPOBEAECHUHU UCCIIEIOBAHUN B
paMKax yueOHOro 3KCIIepUMEHTa, yUeOHO-UCCIe0BATEIbCKOM 1 MPOEKTHON
JESITENBHOCTU C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTro
o0opyI0BaHUS;

pemarh pacy€THBIE 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJEIIBIO,
UCIOJIB3YS PU3NYECKUE 3aKOHBI U IPUHLIUIIBL, HA OCHOBE aHAJIN3a yCIOBUS 331a4U
BbIOMpATH (PU3UUECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIBI,
HE0OX0AUMBIE ISl €€ pelIeHus], MPOBOAUTb PACUETHI U OLIEHUBATh PEATIbHOCTD
MOJIyYEHHOTO 3HAaYeHUS (PU3HMYECKOU BEINYMHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKH HETPOTUBOPEUUBYIO
IIEMIOYKY PACCY>KJIEHUM C OTIOPOM Ha W3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(dbuzudecKue SBICHUS;

MCITI0JIb30BAaTh IPHU PELIEHUHU YUEOHBIX 33]1a4 COBPEMEHHbIE
nH(GOPMAILMOHHBIE TEXHOJIOTUY JIJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTaBIEHUsI y4eOHON 1 HAYYHO-TIOMYJISPHON MHGOPMAIINH, TTOTYYEHHON 13
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaeMyt0 HH(OPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIAId POCCUICKUX U 3apyO€kKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HaYKH, 00BSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

MCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3MKE B OBCEIHEBHOW KU3HU
U1 oOecrieueHusi 0€30MacCHOCTH MTPU OOpaIlleHHH ¢ TPUOOpPaMU U TEXHHYECKUMU
YCTPONCTBAMM, ISl COXPAHEHUS 30POBbs U COOJIIOICHHSI HOPM IKOJIOTMYECKOr0
MOBEJICHHS B OKPYXKAIOIEH cpelie;



paboTaTk B IPYIIE C BBIMOJHEHNEM Pa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATILHO PACIIPEACTIATh 00S3aHHOCTH U
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyAIUsIX, aJ€KBaTHO OILICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMON MPOOIEMBI.

K xoniy obydenus B 11 kj1acce npemMeTHbIC pe3yabTaThl HA 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBAThH HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJIEH, LIETOCTHOCTD U €IUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS U3YUEHHBIX (PU3HUUECKUX MOEICH:
TOYEUHBIN JIEKTPUUECKUIN 3apsij, JIyd CBETA, TOUCUHbIA UCTOUYHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Siipa MPH pelieHur HU3NIeCKuX
3azay;

pacrio3HaBaTh Gpu3NUecKue IBIeHUs (IIPOIIECChI) U OOBSICHATH X Ha OCHOBE
3aKOHOB AJEKTPOAMHAMUKHU U KBAHTOBOW (DU3UKU: 3IEKTpUUYECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3AMMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAS UHIYKIIUS, TEHCTBUE MarHUTHOTO TOJIS Ha
MIPOBOJAHUK C TOKOM M JIBHKYIIUICS 3apsl, JIEKTPOMarHuTHHIE KOJIeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHUE, TPEIOMIIEHHE,
uHTepdepeHIus, Tudpakius u NoaIpU3alus CBETa, TUCIIEPCUs CBETA,
dhoroanekTpudeckuii 3G hexT (hoTod¢ddeKT), CBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE
JMHENYaToro CIeKTpa aroMa BOAOPO/ia, ECTECTBEHHAs U UCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OMUCHIBATh U3yUYECHHBIE CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, FTIEKTPUUECKYIO TPOBOJIUMOCTh PA3IMUHBIX CPEN) U
AJIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLIECCHI), UCTIOIB3YS (PU3MUECKHE BEIMUUHBI:
ANEKTPUYECKUH 3apsij, CHJIa TOKA, JIEKTPUYECKOE HANIPSHKEHHE, SJIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITUAIOB, AIEKTPOABIKYIIIAs CHiia, paboTa ToKa,
UHAYKIUS MAarHUTHOTO TOJIs, cuiia Amriepa, cuia JlopeHiia, HIyKTUBHOCTh
KaTYILIKHU, YHEPTUSI DJIEKTPUIECKOTO U MATHUTHOTO TIOJIEH, MEPUOJ] U 4acToTa
KOJIeOaHMI B KOJIeOATEIbHOM KOHTYPE, 3apsi/i U CUjla TOKa B MPOLECCe
TapMOHUYECKUX IJIEKTPOMArHUTHBIX KoseOaHuii, (POKyCHOE pacCTOSTHUE U
ONTHUYECKAs CHJIA JIMH3bI, IPYU OMUCAHUU MPABWIBHO TPAKTOBAThH (PU3UUECKUI
CMBICJI UCTIOJIB3YEMBIX BEJIUYMH, UX 0003HAUCHHS U €AUHUIIBI, YKA3bIBaTh
(dhopmyJibl, CBSI3bIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMHU
BEITUYMHAMU;

OINMKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJICHUS U TIPOLIECCHI, HCTIOIb3YS
(u3uYECKHe BETUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U



4acToTa CBETa, YHEPIHs U UMITYJIbC (POTOHA, IEPUO/]T TIOTypaciaaa, SHEPIrHsl CBSI3U
aTOMHBIX S7IEp, IPU ONHMCAHUU PABUIIBHO TPAKTOBATh (PU3UUECKUM CMBICII
MCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIbI, YKA3bIBATh (DOPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMUYMHAMU,
BBIUKCIIATH 3HaU€HUE (PU3NYECKON BETMUUHBI;

aHaJIM3UPOBaTh (PU3UUECKUE MTPOLIECCH] U SBJICHUS, UCIIONIb3YS (pU3HUecKue
3aKOHBI M IPUHIUIIBL: 3aK0OH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U NAPAJIEIBHOTO
COEIMHEHNS POBOJHUKOB, 3aKOH J[>)koyns—JIeHna, 3aKOH 3JIEKTpPOMAarHUTHOM
VMHIYKIWH, 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHHSI CBETa, ypaBHEHUE DiHIITENHHA 1715 poTodPdeKTa,
3aKOH COXPaHEHMS DHEPIHH, 3aKOH COXPAHEHHUs UMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsAia, 3aKOH COXPAHEHUSI MACCOBOI0 YMCIIa, OCTyIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAYKEHUE U YCIIOBUS (TpaHMILIbI, 00JIACTH)
IIPUMEHHUMOCTH;

ONPENEIATh HAIIPABJIEHNE BEKTOPA UHAYKIIMA MATHUTHOTO TIOJISI POBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHua;

CTPOUTbH U ONMMCHIBATh N300paKEHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBINIOJIHATH SKCIEPUMEHTBI IO UCCIEOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHUEM INIPSAMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM
(bopMynpoBaTh MpodiieMy/3aady ¥ TUIOTE3y yUeOHOIr0 SKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEJJIOKEHHOT0 000pYy10BaHUs, TPOBOJUTH OMbBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBISAThH NPSMbIE U KOCBEHHBIE U3MEpPEHUs! GPU3NYECKUX BETUUYHH, IPU
3TOM BbIOHMpaTh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCTIOIb30BaTh U3BECTHBIE
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UUECKUX BEIIMYMH C UCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUIN: IPU ’TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIIMYMH B BHUJIE€ TaOIUI] U
rpaduKoB, AenaTh BHIBOABI MO pe3yJbTaTaM UCCIIEI0BAHMUS;

coOr01aTh paBuiIa 0€30MacHOr0 TPya IPH MPOBEAECHUHU UCCIIEIOBAHUN B
paMKax y4eOHOro 3KCIIepUMEHTa, yUeOHO-UCCIIe0BATEIbCKOM 1 MPOEKTHON
JESITEILHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOTO
o0opyI0BaHUS;

pemarb pacy€THBIE 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJEIIBIO,
UCIOJIB3YS (PU3NYECKUE 3aKOHBI U IPUHLIUITBL, HA OCHOBE aHAJIN3a yCIOBUS 331a4U
BbIOMpaTh (PU3NUECKYIO MOJENb, BBIACIATH (PU3NUECKHE BETUYUHBI U (POPMYIIHI,



HEOOXO0UMbIE AJis1 €€ pelIeHHs], IPOBOAUTH PAacu€Thl U OLICHUBATH PEAIbHOCTD
HOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEMUUHBI;

pemaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUNBYIO
LIETIOYKY PACCyKJACHUM C ONIOPOM HA N3yYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3uYeCcKHe SBICHNUS,

UCIOJIb30BaTh MPU PELICHUH YUeOHBIX 3a]]a4 COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JUISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IIpe/ICTaB/ICHNs Y4eOHON U HAyYHO-NOMYJISIPHOM MH(OpMALUK, OJTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSICHATH PUHIUIIBI ACUCTBUS MAlINH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3inyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BaHUS B TOBCEAHEBHOM
KU3HU;

MPUBOJIUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B IOBCEIHEBHOW KU3HH
i obecriedeHus 0€30NacHOCTH MpU 00pallleHUu ¢ MPUOOPaMH U TEXHUYECKUMU
yCTPOMCTBAaMH, AJIsl COXPAHEHHUS 3/I0POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B rPyIIIE C BBIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIIbl, PAlMOHAIBEHO PaclpeaesiTh 00I3aHHOCTH U
IUTAHUPOBATh JEATENBHOCTh B HECTAHIAPTHBIX CUTYAlUAX, aICKBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI e padoThlI
pecypcbl
Paznea 1. DU3UKA U METO/Jbl HAYUYHOI'O TIO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nunorexa IIOK

®da3oBbIE Mepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [HOK
4.1 C)
AIeKTpoCTatid 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 bubnnorexa [IOK
' pas3nyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
L1 MaruauTtHoe nose. IeKTpOMarHuTHas 1 1 3 bubnuoreka LIOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 9 1 bubnuotexa [JOK
' KOJIe0aHuUs https://m.edsoo.ru/7f41¢97c
29 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 5 ) bu6mmoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cieIIMaIbHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThl KBAHTOBOW ONTUKHU 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE SO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IIOBTOPEHHUE

6.1 O6o61maroiiee TOBTOpPEHUE 4 ngi;;fg;gﬁgfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne uudposbie
Tema ypoxka Kontposbubie | IlpakTuyeckue | H3Yy4YE€HH

n/n Bcero o0pa3oBaTte/ibHbIE

padoTsI padoThI s
pecypchl
®u3uka — Hayka O IPUPOJE.
1 Hayunsie MeT(})] bl nofoHHﬂ 1 bubmmorexa LIOK
y a https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIIIero MUpa
Ponb 1 mecTo ¢usuku B

) (hopMHUPOBAHUN COBPEMEHHOM ) bu6mmotexa [HOK
Hay4HOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETbHOCTH JIFOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
nerxkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMOSIMHETHOE 1 bu6muoteka [HOK
JBHKCHHUEC https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOIUHENHOE bubnuorexa [JOK

5 1
JBMKCHHUC https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe najieHue. Y CKopeHue ) bubnuorexa [JOK
cBOOOIHOTO ITaAEeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

7 I[I;aneﬂne MATEpHAIBHON TOYKH I10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHuun otHOCHTENBHOCTH | anuies. 1 bu6mmoreka [IOK




WNHepuuanbHbie CUCTEMBI OTCUETA.
[Tepssiit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [punnun

9 Cyneprno3unuu cui. Bropoii 3akoH bubmmorexa LIOK
yrep I ’ p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepHaIbHON TOYKH
Tperuii 3axkon HeroToHa 114 bu6mmoreka [IOK

10
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsroTteHus. Cuna

11 TsKkecTH. 1lepBast kocMuueckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [{OK
Teaa https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Korddunment tpenus.

13 Cuna cgn OTHBneI({bI/Iq:I npu BI/IE(CHI/II/I bubmmorexa [TOK

p pH A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIN ra3e
[TocTymarenbHOE U BpamiaTeabHOe

14 JBIDKEHHE a0COIIOTHO TBEPOTO Tea. bubmuoreka [JOK
MowmenT cuisl. [lnedo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMnynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEPUATbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJIbCa. PeakTUBHOE IBIKEHHE
PaGoTta 1 MOIITHOCTH CHUIIBIL.

16 Kunerndeckast sHeprusi MarepuaibHON bubnmnoreka [JOK
touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [ToreHumanbHas SHEPTHUs. bubanorexa [JOK




[ToTenuuanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPYKUHBL.
[ToTenuuanpHas SHeprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I&J’IBHBIG 1 HEMMOTCHIINAJIBHBIC
cuiibl. CBsi3b paboThI
HCMMOTCHIIUAJIBHBIX CUJI C UBSMCHCHHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUs] MEXaHUYECKOM
SHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEpe PACTSHKCHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpAHEHUS B MEXAHUKE)

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TeopuHu. bpoyHOBCKOE
neuxenue. Auddysus

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

22

Xapakrep JBUXKEHUS U
B3aMMO/JIEICTBHSI YACTHIL] BEILIECTBA.
Monenu cTpOeHuUs ra3oB, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonngectBo
BemiectBa. [locTostHHas ABoraapo

24

TennoBoe paBHoBecue. TemmnepaTtypa




u e€ m3mepenue. lllkana temmneparyp
Heascus

Wneansueiii raz 8 MKT. OcHOoBHOE

bub6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TemIiepaTypa Kak mepa
2% CpeIHe KHHETUYECKON YHepTruu bubnmoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH /lanpToHa. ['a30BbIEC 3aKOHBI
JlaGopaTopHas pabora
78 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3a
79 H3onporeccel B naeaabHOM rase u ux but6mmoreka [{OK
rpadguvecKkoe IpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpennssa sueprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
30 criocoObI €€ m3meHenus. KomndaecTro bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOI'O UJI€aJIbHOTO
rasa
31 Bunael Terionepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TEmnoTH Npu bubmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHBINA MPOIECC
13 [IepBblil 3aKOH TEPMOANMHAMUKH U €TO bubnmnoreka [JOK

IIPUMCHCHHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc




HeobpaTtumocTs nporieccoB B

but6mmoreka [JOK

34 .B i
TPHPO/E. BTOPOH SaKOH https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

35 [Tpunun gevicteus u KII/ Terooit bubnuorexa [JOK
MAaIlHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIT/Q

37 DKOJOTrHYecKHe MpooIeMbl
TEIJIOOHEPreTUKU

13 O6o6maromuit ypok « MonekysipHas bubnuotexa [JOK
(uzuka. OCHOBBI TEPMOTUHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «Monexynsapras ¢puszrka. OCHOBBI bubmmorexa [TOK

yp ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIUS. bubanorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [IOK

Ay Ra. HACHI https://m_edsoo.ru/ff0c64d8
nap
Teépnoe Tteno. Kpucrammueckue u

4 amopdHbIe Tena. AHU30TPONHUS bub6nuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpEeMEHHBIE MaTepPHAIIBI
[1naBneHue u KpUCTATIIU3AIIHSL.

43 VnenbHas TemioTa IIaBIeHUs bubmmorexa TIOK

A ' https://m.edso0.ru/ff0c6708
Cyb6numarnus
but6mmoreka [JOK

44
¥pasHenue TerIosoro banarca https://m.edsoo.ru/ff0c6820

45 OnexTpu3anus Tea. JIEKTPUIECKUI bub6mmoreka [IOK




3apsj. /[Ba BUJa 3JCKTPHUCCKUX
3apsIoB

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHMKY, TUDIIEKTPUKH U

46 HOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa [IOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kymnona. Toue4HbIl dIIEKTpUYECKUIT bubnnorexa [IOK
y ) P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHIMn cynepno3uuuu bu6mmoteka [HOK
JJIIEKTPUUECKUX MOJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit aIeKTpoCcTaTHIeCcKOro
49 nois. [lorennuan. PasHocTh bubnnorexa [IOK
) tai. https://m.edsoo.ru/ff0c6£00
MHOTEHIIAATIOB
IIpoBOOHUKY U JUIIEKTPUKU B
50 3J'IpeKT OCTAaTUYECKOM nonie Enbmiorexa TOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpPOHULIAEMOCTh
but6mmoreka [JOK
51 OnexTpoéMKocTh. KoHIeHncaro
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIIEHcaTOpa. DHEPIUs 3apsyKEHHOTIO Enbmiorexa TOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGopaTopHas pabora "3mepenue
3JIEKTPOEMKOCTH KOHAEHCAaTOpa"
54 [IpuHIUIT NENCTBUSA U IPUMEHEHUE

KOHJIEHCAaTOPOB, KOIMTUPOBAJILHOTO
anmapara, CTpyMHOro NpHuHTepa.




DreKkTpocTaTHYecKast 3aluTa.
3azeMIyIeHHE IIEKTPONPHOOPOB

55

DNeKTpUYECKUH TOK, YCIOBUS €TI0
cyniectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporunenue. 3akon Oma it
ydacTKa Ienu

56

[locnenoBarenbHOE, TAPAIIEIBHOE,
CMEIIaHHOE COCTMHCHNE
MpOBOAHUKOB. JlaGoparopHas padoTa
«M3yveHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xoyins-Jlenmna

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

58

3akoH OMa 7151 IOJHOU (3aMKHYTOMN)
anexkTpuuecko nenu. Koporkoe
3ambIkaHue. JlaboparopHas paboTa
«M3mepenne D/1C ucToyHuka ToKa U
€ro BHYTPEHHETO COIIPOTUBIICHUS»

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHAas IPOBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTUBIIEHUS METAJUIOB OT
Temneparypsl. CBEpXIpPOBOAUMOCTb

60

DNEeKTpUUECKUi TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonmynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHask MPOBOAUMOCTh. CBOMCTBA
p—n-niepexosa. [loaynpoBogHHKOBBIE

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




MIPUOOPHI
DIEKTPpUYECKHUN TOK B pacTBOpax M

2 pacIuiaBax 3JIEKTPOJIMTOB. ) bubanorexa [JOK
DIIEKTPOJIUTHIECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B rasax.

63 CaMOCTOSTEeILHBIN ) bubmuoreka [JOK
HECaMOCTOSTENbHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckrue npuOopsl U

64 YCTPOMCTBA U UX MPAKTHUECKOE | bu6mmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromuit ypok 1 bubnmnorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas padora no teme

66 «Dnektpocratuka. [locToSHHBIN 1 bu6muoteka [HOK
a7eKTpUdecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpelax»

67 PesepHelii ypok. KonTponsHas | bubnuotexa [{OK
pabota o Teme "DnaekTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O60061maomui ypok | bubnmoreka [JOK
o temam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 63

[NPOT'PAMME




11 KIIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoxa Bcero Konrpomiibie | - [paktireckis f:%yqeﬂnﬂ :)Iﬁ;)bal;OBaTe.]Ibele
padoThI e padoThI pecypesI
ITocTosiHHBIE MATrHUTBI U UX

) B3auMoOJiecTBUE. MarHUTHOE TOJIE. | bubmuoreka [JOK
BekTop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MaruutHO€ noJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yueHnue 1 1 bubnuoreka LIOK
MAarHUTHOTO ITOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TokOM. Cuita Amrepa.

4 JlaGoparopHas pabota 1 1 bubnuoreka [IOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBMe MarHuTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHLLY. 1 bubnuoreka [JOK
Cuna Jlopenna. Paborta cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarauTHas uHAyKuus. [loTok 1

BEKTOpa MarHuTHOM uHaykuu. 31C




WHIYKIIUW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota

7 MecenoBatie . bu6mmorexa [JOK
« JIETOBAHUE SIBJICHUS
. https://m.edsoo.ru/ff0cal S0
AIIEKTPOMATHUTHON WHIYKITUN
NunyKkTuBHOCTD. SIBIICHUE
camouuaykiuu. 3J1C caMOMHIYKITHN. bubnmnoreka [JOK
8
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIE
TexHuueckue ycTpoucTBa U ux
MPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh
10 O6o6mmarmuil ypok «MarauTHoe bu6mmoreka [IOK
nosie. DIIEKTPOMarHuTHasE MHIYKIUS https://m.edsoo.ru/ff0cab82
KoHTponbHas pabora 1o Teme
11 «MarautHoe I1071e bubmmorexa LOK
' https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHAsE UHAYKLIHS
CB0OOIHBIE MEXaHUYECKUE
Kosnebanus. 'apMoHudeckue
12 KoJieOaHus. YpaBHEHHE Bubmorexa ITOK
- oP . https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOAHMIA.
[IpeBpatienue sHepruu
JlaGopaTtopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH

nepuoa Majblx KojiebaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl Tpy3a»




14

Koneb6arenbnbiii kKoHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUs B
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHST MEXKIY MEXaHHUECKUMH U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATLHOM
KOJIe0aTeIbHOM KOHTYpE

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

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIE
MexaHuueckue koaeOanus. PezoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbBIE
Kosie0aHus

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblit Tok. CuHYCOUJAIbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUHU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE JJIEKTPUUECKOr0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JIMHUH DJIEKTpoliepesad

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

20

DKOJIOTUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPIUU B OBCEIHEBHOM




KHN3HU

Mexannueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuosa. CkopocTh

but6mmoreka [{OK

21
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Torrepeynplie 1 IPOIOIEHBIC BOTHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIC BOJHBI, HX
23 cBoMcTBa U ckopocTh. [Ikana bubmorexa HOK
p ) https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBS3U U
24 TeneBuaeHus. Pazsurue cpeacts
cBs3U. Pagnosioxkamust
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoininHeitHOE pacIpOCTpAHEHUE
26 CBETa B OJHOPOJHOMU cpefie. bubnmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue bubmorexa HOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbuplil bubnuoreka [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHHUS
29 JlaGopatopHas pabota «M3mepenue bubnuoreka [IOK

MOKa3aTcyid MPEJIOMIICHUA CTCKIIAa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. PopMysa TOHKOM JINH3BI bubmorexa [TOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JNUH3bI
JlaGopaTopHnast pabota
31 «HccrnenoBanue CBOWCTB
M300paKeHU B TMH3AX)
Hucniepcus cBera. ClioXKHBIA COCTaB
37 6enoro ceera. L[er. JlabopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpakius bubnuoreka [IOK
33 N
ceerta. Jludpakunonnas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudbOpsI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
I'panuLbl TPUMEHUMOCTH
36 KJIacCCM4eCKOW MexaHuKkH. [locTynarsl bubnuorexa [JOK
CIeMaIbHON TEOPUH https://m.edsoo.ru/ff0ct862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpaIEHUE bubmmorexa [IOK
g P patll https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 gacTHIlbl. CBsI3b MAcCChI C SHEPTUEH U bubmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS MOKOS
39 Kontponbhas pabota «OnTHka. bubnmoreka [JOK

OCHOBBI CIENMAJILHON Teopun

https://m.edsoo.ru/ffOcf610




OTHOCHUTCJIIBHOCTN»

®otonbl. ®opmyina [1nanka. DHeprus bubnuoreka [IOK
40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEN0BaHUE Eu6 [TOK
noIMoTEKA
41 .0 A.T.
(porosexta. Omprre: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portordekra. YpaBHEeHHE
42 BﬁHmTegl)Ha H(IS)I(b(bOTOB(b(geKTa bubmmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporoapdexra
Jasnenne ceera. OnbiTel I1. H.
43 JleGeneBa. XuMUYECKOE JICHCTBUE bubmorexa IOK
AIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPAKTHYECKOe MPUMEHEHHE:
44
dboToseMeHT, (OTOIATUHK,
CoNTHEYHas OaTapesi, CBETOIUOT
45 Pemenue 3amau no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OTNTHKH https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OMbITHI
46 Pezepdopaa mo paccesHuro a-dactu bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aToma
Bbu6mmoreka [JOK
47 [Toctynatel bopa
TYNATRL HOp https://m.edsoo.ru/ff0d0afa
N3nydenue u noryiomieHue GOTOHOB
48 1| I/I}ll'le €XO0/JI€ aToMa C O H(()ll)"O OBHSA bubmmorexa [IOK
p pexolt . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTrUuu Ha apyroil. Bumsl criekTpos
49 BonHoBbie cBOMCTBA yacTuil. BoJHbBI bubmuoreka [JOK

ne bpoius. KopnyckymsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE W3ITy4YCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO WU3ITyYCHHS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
n3iny4yeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha )KUBbIE
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-nusinyyeHue

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

53

DHeprus CBA3U HYKJIOHOB B siJIpe.

S nepHblie peakuuu. A nepHbii
peaxtop. [Ipobnemsbl, mepCrneKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOU
SHEPreTUKU

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

54

OnemeHTapHble YacTulpl. OTKpbITHE
no3uTpoHa. MeToapl HaOIoIeHUS U
pPErucTpalyy dJIEMEHTAPHBIX YACTHILI.
Kpyrusiit cron «®yHnameHTanbHbIe
B3auMoaencTBusA. EAMHCTBO
($u3NYECKOMN KapTUHBI MUPay

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

55

OTanbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4Y€HUE aCTPOHOMHUH. Bun
3B€3aHOrO HeOa. Co3Be3ausl, SpKue
3BE3JIBI, IJIAHETHI, UX BUANMOC




JBHXXCHUC. ComnHeyHas cucremMa

56

Comune. ConHeyHass akTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHKU. 3BE3/IBI TTIaBHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUH H
spomronrk CoJHIIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
ITonoxxenne u neuxenue ConHua B
lNamakTuke. I'amaktukn. YE€pHbie
JBIPHI B IPAX TFAJIAKTUK

59

Bcenennas. Pasberanue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe nsnyuenue.
MerTaranakTuka

60

Hep CIICHHBIC l'[p06J'IeMBI ACTPOHOMUHA

61

KoHTponbHas pabota «D1eMeHThI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
aACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMAIbHOM 1
ATHUYECKOH cdepax NeaTeIbHOCTH
YyeJIoBeKa

63

O6o06matomuii ypok. Ponb 1 mecto
(bU3KUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpPA




64

O6o0maromuii ypok. Poib
¢bu3ngecKkoit Teopuu B HOPMUPOBAHUH
MPEJICTaBICHUN 0 PU3NIEeCKON
KapTUHE MUpa

65

O6o6matomuii ypok. Mecto
($U3UYECKON KapTHHBI MHpa B 0011IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJICTABICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe nose.
DneKTpOMarHuTHas HHAYKIHS

67

PesepBHblif ypok. OnTuka. OCHOBBI
CIIEMAJILHON TEOpUHn
OTHOCHUTEJIBHOCTH

68

Pezepuslii ypok. KBanroBas ¢usuka.
DEMEHTHI aCTPOHOMUH U
acTpo(pu3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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