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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a3z0BOro ypoBHS Ha YpOBHE CpeaHEro ooumiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K peE3ylbTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBaTenpHONW mporpammsbl, mpenctaBieHHsIx B ®PI'OC COO, a Ttakke ¢ ydé€rom
dbenepanbHOl pabodeil MporpaMMbl BOCTIHTAHUS M KOHIICTIIIMM TPENoAaBaHUsA y4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
pean3yIoNuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pU3MKE HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu o0ydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe€ YYUTHIBAET HEOOXOTUMOCTH pealln3alliil MEXIPEAMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAyYHBIMH YUeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (U3MKH: JIHUYHOCTHBIE, MeETalpeAMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTaThI 10 TO/1aM 00YUYEeHHUS;

e cozepxaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollemM MHpE.
[IkonbHBI Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUU OIpelessieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U Jpyrux. M3yuenue Gu3mKku BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMHU Y4EOHBIX HCCIeI0BaHUM.

B ocHOBY kypca Gu3uKH A YpOBHS CpEAHETO 00IIero 00pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBHM C HEll MaTepuan Kypca Gpu3uku o0beTUHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHWE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE€ peanuszanus mpenanosaraeT HCIOiIb30BaHUE TYMaHUTapHOTO
noTeHImana GU3NIecKoi HayKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U HKOJIOTMYECKUMU ITPoOieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHus Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢u3mueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ul ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CucTeMHO-IeSTETbHOCTHBIN MOIX0 B Kypce (DPM3MKU pean3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHONW NIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B Mporpamme 1o (u3nke OOBETWHEHBI B OOIIMNA CIHCOK
YUYECHHUECKUX MPAKTUYECKUX paldoT. BhigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJSI M OILIEHKH, OCYIIECTBISICTCS YYacTHUKaMH 00pa30BaTEbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHUS U OcHaleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bonbmioe BHUMaHKE yIenseTcsl peIeHUI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3a/IaHHON (PH3MUECKOW MOJEIIBIO,
MO3BOJISIOIINE TPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasena
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3aeiioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SABIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUH U IPOIECCOB B
OKPY’KaIOIIEeH XU3HH, TpeOyromue BbIOOpa (u3nueckord MOAENW MJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypoBEHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETO
o0miero oOpa3oBaHUs JTOJDKEH HM3y4aThCsA B YCIOBHUSAX MPEAMETHOrO KaOWHETa (DM3UKH WU B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUEHHYECKHX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHHLIUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEYHCIICHHBIX B IMPOrpaMMe 0
¢u3uKe KIIOYEBBIX JEMOHCTPALMN [AJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUHA U IIPOLIECCOB,
AMIUPUIECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMEHECHUH.
JlaGopaTtopHoe 00OpYyZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX padboT dopmHpyeTrcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOPHOrO OOOpYIOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOIb30BAaHUU AHAJIOTOBBIX W HMU(QPOBBIX NMPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUH SBJISIOTCS:
e (opMupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUA O HAaydyHOM MeETOJe TIO3HaHUS U (HOpMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUIN OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3UUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeNIbCTB;

e (opMupOBaHHE MPEICTABICHUIA O PO (BU3UKHU JJISI PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTikenne 3TUX Lenel oOecreunBaeTcss pelIeHHEM CIEAYIOUIMX 3ajJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e mpuoOpeTeHue CHCTEeMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIOYAs MEXaHUKY, MOJIEKYIISPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U IEMEHTHI aCTPOPHU3UKY;

e (opMupOBaHME YMEHMH TNPUMEHATH TEOPETHUUECKUE 3HAHUS Ui OOBACHEHMS
(Gu3n4ecKux SBIEHUM B MNpUPOAE M [AJs NPUHATHS MNPAKTHUYECKHX pELIeHHH B
MMOBCEAHEBHOM XU3HU;

® OCBOGHHME CIIOCOOOB pELIEHUs pa3IM4YHBIX 3a7ad C SIBHO 3aJaHHOW (PU3MUECKOU
MOJEINBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIENN, aIeKBATHON YCIIOBHUSM 3a/1a4H;

® [IOHMMaHHE (PU3MYECKUX OCHOB U IMPHUHILUIIOB JEHCTBUS TEXHUYECKUX YCTPOMICTB H
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSTEJIILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHaJlW3a M  UHTEpOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysIbTaTa,;

® CO3JaHUE YCIOBHUH I Pa3BUTHUS YMEHUU IPOCKTHO-UCCIIEN0BATENBCKON, TBOPUECKON
NeSITETbHOCTH.

Ha wusydyenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEAHETO OOIIero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepeueHb JIabopaTOPHBIX U MPAKTUYECKUX PadoT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUYMTEb JE€JaeT BbIOOp MpOBeAEHUs 1a00OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o mnpupozae. HaydHble MeTOAbI MO3HAHUS OKpyX,awmiero mupa. Ponib
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DH3HKE.
MopenupoBanue GU3HMYECKUX SIBICHUN M TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpUHIMIT COOTBETCTBUS.
Pons m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBmkeHHE. OTHOCUTENBHOCTh MEXaHW4YecKoro ABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepememnienne, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) U YCKOPCHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoOopAuHaT. ClIoKEeHUE MepeMEenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MepEMEIICHUSI MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBobogHoe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUsI.

KpuBonuneiiHoe nBuxkeHue. JIBU)KEHHE MaTepUaIbHOM TOYKM 10 OKPYXHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. llepwom u
yacTtoTa oOpamieHus. [[eHTpocTpeMUTEeNnsHOE YCKOPEHHE.



TexHudyeckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpEIaUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTFOCTPALIASI KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS  MEXAY — OYTSIMH,  NOPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKH BpPEMEHH IMpPHU PABHOYCKOPEHHOM JBUJKEHHUH C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKHUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HetoTona. MHepimanbHble CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenune. Buapl TpeHust (1okosi, CKoibXeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus mokos. Koadgdurment tpenus. Cuiaa cCOmpoTUBIICHUS
P IBMOKEHUU TeEJIa B )KUJKOCTU WM rase.

[ToctynarenbHoe U BpaliaTeabHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuyeckne yCTpOMCTBa W NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKN, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JepopMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Bunbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

Wzydenue nBmxeHus: Opycka o HaKJIOHHOW TITIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B MPYXXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MatepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUalbHBIX TOUEK. MIMITynbCc CHIIBI U
M3MEHEHHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBL.



Kunernueckass sHeprus MatepuajbHONW TOUKH. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
JHEPIUU.

[orennmaneHas sueprus. [loreHmansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKUHBI.
[TorennuanbHas SHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[lorennmaneHbple ¥ HENOTEHIMAJIbHBIE CUIIBL. CBs3b pabOThl HEMOTCHLUMAIBHBIX CHJ C
MU3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS MEXAHUYECKON YHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUuecKkrne yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHMAIEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Nzydenne aOCOIMIOTHO HEYHNPYroro yiapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHMEM MEXAaHWYECKOM SHEpPrUu Tela Ha
IIPUMEPE PACTSHKCHUS PE3HHOBOTO JKI'yTa.

Pasznea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 000OCHOBAHHUE.
BpoynoBckoe naBmwxkenue. Jud¢ysus. Xapakrep ABWKEHHS UM B3aUMOJEHCTBHS YaCTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel U OOBSICHCHHE CBOMHCTB
BElleCTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrosiHHast ABorazpo.

TennoBoe paBHOBecue. Temieparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKON TEOpUu
UealbHOTO Tra3a. AOCONMIOTHAas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JABWKEHHMs dacTul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'padudeckoe mnpeacTaBieHe U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obdapa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Mopnens OpOYyHOBCKOTO JIBUIKEHUSI.

Mopens onbiTa lllTepHa.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOEHCTBUS.

Mopaenb, HUTIOCTpUPYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCYJa.

OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Onpenenenne Macchl BO3/yXa B KIIACCHOWM KOMHATe€ Ha OCHOBE HU3MEpeHHil 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/y lTapaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamuueckass cucreMa. BHYTpeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss 3HEprusi 0AHOATOMHOIO



uJeanbHOro rasa. Bujsl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KonyecTBO TEIIOTHI MU TeTIonepeaye.

[lonarue 06 anmmabatHOoM mpouecce. I[lepBblil 3akoH TepMmoauHamuku. [IpumeHenue
NEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboTh rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh mpoieccoB B IpUPOJIE.

Tennossie MamuHbl. [I[puHIMNIBL AEHCTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TEIUIOBBIX MamuHax. KoadduimeHnT mone3Horo neicTBus teraoBod mamuHbl. [ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MmyTém
TpeHUs (BUICOAEMOHCTPAIINSA).

N3menenne BHyTpeHHEH dHEPTUH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoevle nepexoovl

[MapoobpazoBanne u KoHaeHcamusi. Vcmapenme wu  kumnenwe. AOCOTIOTHasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHnHblil map. Y aenbHas TemioTa mapoodpa3oBaHus.
3aBUCUMOCTh TEMIIEpPATyphl KUTICHUSI OT JaBICHUS.

Teépnoe Teno. Kpucrammnueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHne W Kpuctayimzauus. Y AeibHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OalaHca.

TexHuueckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

ONeKTpu3alus TeJl. OJIEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsIOB.
[IpoBOgHMKY, TUAIEKTPUKH U MTOJIYIIPOBOIHUKH. 3AKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsija.

B3aumoneiicteue 3apsigoB.  3akoH Kymona. ToueuHbli  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. IlpuHuun cyneprno3uuuu
3JIEKTPUYECKUX NOJIeH. JINHUM HAnpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocrarmueckoro mois. [loTeHuuman. Pa3HOCTP  MOTEHIMAJIOB.
[IpOoBOTHUKY M AUDIIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsA’KEHHOI0 KOHJIEHCATOpAa.



TexHuueckue yCTpOICTBAa M NPAKTUUYECKOE NMPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLAI JEHCTBUS DIIEKTPOMETPA.

B3auMopeiicTBrue HadIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHYeCcKast 3allnTa.

JIMPNeKTpUKH B 3JEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM  IUIACTHH,
paccTosTHUA MEKIYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJEHCAToPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1i1s yyacTka LETH.

DIIeKTpHUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pa6oTa snexktpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONIPOTHUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AJIEKTpUIECKOM 1enu. KopoTkoe 3amMbikaHueE.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacijiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JUCCOIMAIus. DIEKTPOIIU3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocraT, WCTOYHHKH TOKa, OJIEKTPOHArpeBarelbHbIE MPUOOPHI, DIIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH IUOJN, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
NIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CmenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTpoaBHXKYLIEH cuibl. KopoTkoe 3amblkaHHE T'ajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COeIMHEHMS PE3UCTOPOB.



N3mepenne  SIEKTPOABIKYIIEW CHIIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHETO
COTIPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocymiecTBIsSEeTCS € y4&€TOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHWE, HAy4yHbI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKOUs, mnapaboina,
runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETpHUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: MACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAS JUCCOLMAIINS, TaJIbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIONH30BAHUE 3aKOHA COXPAHCHUS HMMITYJIbca B TEXHUKE (pakera,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, TmlapoBas TypOWHa, OBITOBOU
XOJIOIMIBHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATePUAIOB, B TOM UYHCIIE
HAHOMAaTepHalloB, M  HAHOTEXHOJOTWH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
Bekrop marauTHOM MHAYKIUH. [IpuHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKnuy. KapTrHa TMHUN MarHUTHOW MHYKIIUH T10JIS TOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIUKA MarHUTHOTO TOJIA
JUIMHHOTO IPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGota cumsl Jlopenma.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEeKTOpa MAarHUTHOM HMHIYKLHH.
DINIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papajes.

BuxpeBoe anexkTpuyeckoe moisie. DNEKTPOABMKYINAs CHUJIa WHAYKLIUMU B IPOBOJHHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM I1OJI€.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. fIBI€HHE CAMOMHAYKIMH. DJIEKTPOABHKYIIAS CUIIA CAMOWHTYKLIAH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHu4yeckue YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIHMY MHOYKIMYA MarHUTHOTO TOJIA.

B3anmopenicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHsS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 2IEKTPOMATHUTHOM MHIYKIUU.

Pa3gen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebGarenbnast cucrtema. CB0OOOgHBIE MexXaHWYEeCKHWe KoyebaHusa. [apmMoHmYeckue
kosnebanus. Ilepuon, dactora, ammiauryna u ¢asza konebanuid. IIpyXKHHHBIH MasSTHHK.
MareMaTnyeckuii MasgTHHK. YpaBHEHHE TapMOHHYECKUX KoyeOanuil. [IpeBpamienue >Hepruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

KoneGartenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUS B HA€aIbHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMH H  JJIEKTPOMAarHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJEOATEIHbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYX IeHHbIE MeXaHHYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHHs.

ITepemennbiii Tok. CUMHYyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[lpomsBoacTBo, mepemgada W MOTPEOSCHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE 3eKTpodHepruu. KynbpTypa ucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBOMCTB BBIHYKCHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
DIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBHCUMOCTH TIepHOIa MaJIbIX KoJIeOaHMid Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

MexaHudeckue BOJHBI, YCIOBUA pacnpocTpaneHud. [lepuoa. CkopocTh pacpocTpaHeHUs
U JiuHa BonHbL. [lomepeuHble M TMpoOJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)keHHe, IMpeioMIIeHue, mnojispuzanus, audpaxkuus, uHtepdpepenuns. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHMS. Paaronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaIOLIeH Cpeabl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKAa B TEXHUKE M MEIUIMHE, pajap, paauONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJO0IbHBIX BOJH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

Habmioienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHny u 1udpakiud MEXaHHUECKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJsipu3anus, Audpakius, THTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonrHelHOE pacipoCTpaHEHUE CBETA B OTHOPOIAHOM cpee.
JIyd cBera. ToUueUyHBI UICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cBera. ClnoxxHbIH cocTaB 6eoro csera. Lper.

ColOuparonue W paccewBalIIue JIUH3bI. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBHe HAOMIOJACHHUSA TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.



TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, (Qoroammapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHMOHHAS
pemeéTKa, MoJISIPOUL.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomiieHue cBeta. OnrTuyeckue
PUOOPHI.

ITonnoe BHyTpeHHee oTpaxkeHne. Mozeinb cBeTOBOA.

HccnenoBanune CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

Habmonenue nudpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tonyuyenue criekTpa ¢ TOMOILBIO TPU3MBI.

[ToryyeHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKY.

Habmronenre nonsipu3auu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cienIHAJbLHOM TEOPHH OTHOCUTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEeOpuu
OTHOCUTCJIBHOCTU: HWHBApPUAHTHOCTL MOOYJIA CKOpOCTH CBCTa B BaKyyMe€, MPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHU U COKPALICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u 3HEpruu HOTOHA C €ro YACTOTONH. DHEPTUs U UMITYIIBC
dboToHa.

OtkpeiTie u uccinegoBanue ¢orodpdexra. Ombiter A. I. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTPOHCTBA W TNPAKTHUECKOE NpPUMEHEHHE: (OTOINEMEHT, (OTONATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (oTo3ddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuu. [lmanerapHas
mozenb atroMa. [loctymatel bopa. U3nyyenue u mornomenrne GOTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOTO YpOBHS DJHEprum Ha apyro. Buawl cnekTpoB. CHEKTp YpOBHEW 3HEPrMM aToMa
BOZIOPOZA.

Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHUE.



TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(cTieKTpoCcKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopenb oneiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JI0Ka3bIBAIOLUE  CJIOXKHOCTb  CTPOEHMS  sapa. OTtkpbITHE
paauoakTuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas monens siapa [eiizenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nydeHue. 3aKoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [edekT maccer sapa.
Snepusle peakuuu. [lenenue u CUHTES sSa€ED.
Snepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TMEpPCIIEKTUBBI  SAECPHOU
DHEPreTUKHU. DKOJIOTMUYECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo1bI HAONIOACHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHIL.
dyHIaMEHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (puznueckoit KapTUHBI MUpA.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CU€TunK HOHM3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl  pa3BUTHS  acTpoHOMuHU. [lpukinagHoe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMMUHU.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUTUMOE IBUKCHHE.

ConHevyHas cucTema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCICAOBATCILHOCTH. 3aBHCHMOCTH «Macca — CBETHMOCTBY» IS 3BE3J TIJ1aBHOM
MOCJIe0BaTENIbHOCTH. BHyTpeHHee cTpoeHne 3BE31. (CoOBpeMEHHbIE TMPEICTaBICHUA O
MPOUCXOKACHUH U 3BoJolMK COJIHIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Muineunsiii [1yte — Hamia 'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Vuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEICIICHHSI TTIOJI0KEHUSI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/1bI.



Ha6mronenus B Teneckon JIyHsl, raner, Mineuyroro [yrtu.

O0o0maree NOBTOPEeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIoBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HaydyHOW KapTHHE MHpa, pojb (U3UYECKOH Teopun B (GopMuUpOBaHUH
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UICCKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce ocymiecTBiseTCs € yu&€ToM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHWE, HAy4yHbI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
SKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHUU, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >meKTpuUEecKUe SBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHE SIBJICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvalliyd HA >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeET,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghusa: marHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOM
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozus: TUHUN 3JEKTPONEpEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
UHAYKIMOHHAs TeYb, pajap, pajuoNpUEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpeamera «@Pusmka» Ha ypoBHE CpeaHEro ooumiero odpa3oBaHUs
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHUE  CICAYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHs ydeOHOro mpenmera «Pu3HMKa» TOIDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW ILIEHHOCTHBIX OPHMEHTAIMH, MO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacimMpeHue XU3HEHHOTO OMbBITa M ONbBITAa AEATEILHOCTH B INPOIECCe peaan3aliy OCHOBHBIX
HalpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  oOydaromierocs Kak aKkTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO O0IIECTBA;

NPUHATHE TPAAULHMOHHBIX OOIIEUETOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAaX TPaKIAHCKOTO OOILECTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHn3alIiH;



YMEHUE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIUSAMHI 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHSIM POCCHICKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYyAylIero;

4) 3cTeTHYECKOro BOCIMTAHMSI:

3CTETUYECKOE OTHOUIEHUE K MUY, BKJIIOYasl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) Tpya1oBOro BoCIUTAHMS:

UHTEpEC K pPa3IUYHbIM cdepaM Npo(ecCHOHANBHON MEATETbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (HU3UKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccruu 1 peaqTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSKEHUU BCEU KU3HU,

6) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TIJI00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYLIECTBICHUE JICUCTBUI B OKPYKAIOIIEH CpeAe Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacIIMpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIpPaBIEHHOCTM HAa OCHOBE
UMEIOLTNXCS 3HAHUM 10 (pU3UKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUCHUS (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO M MCCIIEN0BATENBCKYIO I€ATENbHOCTh MHANBHUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe e CTBUS
Ba3oBrble JJornueckue aeicTBuUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;
OHp@I[CJIHTL eI ACATCIAbHOCTH, 3a4aBaThb HapaMeTpH n KpI/ITepI/II/I HUX OJOCTHKCHUA,
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEUHS B paCCMATPUBAEMbIX (PM3MUECKUX SBJICHHSIX,
pa3pabarbIBaTh IUIaH PELICHUs MPOOIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepUaIbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTBb, OLICHHUBATH COOTBCTCTBUC pe?)y.]II:TaTOB OeiaAaM,
OIICHUBATH PUCKH MOCIICACTBUHN ACATEIHHOCTH;
KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEaJbHOTO, BHUPTYAJBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;
paSBHBaTb eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06H€M.
Ba3oBrble ucciaenoBareJnLCKHue AeiCTBUA:



BJIAJCTh HAYYHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU TOHATHAMH U METOJaMH (U3NYECKOH
HayKU;

BJIAJICTh HAaBBIKAMU y4EOHO-HUCCIIEOBATENLCKOM U MPOEKTHON NEATENbHOCTH B 00JacTH
(¢u3uKyu, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB pEIIeHUs 3ajad
($U3UUeCKOro conepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOOB IO3HAHUS;

BJIAJCTh BUJAMHU JAEATENBHOCTH IO IOJYYEHUI0 HOBOI'O 3HAHUS, €ro HMHTEpPIpETalyH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE NpU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBIABIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
TUNOTe3y €€ pelleHus, HAaXOAWTb AapryMEHThl JUIsl JOKa3aTelbCTBa CBOMX YTBEpPXKIEHU,
3aJaBaTh apaMeTPhl U KPUTEPUU PELICHUS;

aHAJM3UPOBaTh IIOJIyYCHHBIE B XOJE€ pEIIEHHs 3aJaud pPe3ysbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpPMyIHUpPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JCATEIHHOCTH, B
TOM YHCJIE TP U3YUYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEEATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXObI M PEILICHHS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYyCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HAaBbIKAMH MOJYy4eHUs MH(OpManuu GU3NYECKOro COACpKAHUSA U3 UCTOYHUKOB
pasHbBIX THIIOB, CaMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMAaTH3alMI0 |
MHTEpIpeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NIPEJICTABICHMS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIONb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, PECYpCOCOepeKeHUs], IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEPKAaHUS B pasUyHbIX (opmaTax ¢ y4EToM
Ha3HAueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpWUH, BBIOMpas ONTUMAIbHYIO (GOpMy
IPEICTaBICHNS U BU3yalIU3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISAITH OOIICHHE HA ypoKaX (PU3UKH U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(MINKTHL;

Pa3BEPHYTO M JIOTUYHO H3JAraTh CBOIO TOYKY 3pPEHUSI C HCIOJb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEHN Ka)KJ0r0 4jieHa KOJUIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUSA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENEISITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbl B OOIIUI pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh HACH C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE IMIOBEJECHUE B PA3IUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.



PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIE IeiicTBUS
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO IEATEIbHOCTh B 00JacTh (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENILHO COCTABJIATH IUTAH DPEUICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ady, TJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHUpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;,

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYAMLMUM B 00NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBCHD.

CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUSM, BHOCUTb KOPPEKTHUBHI B JESATEIILHOCTb, OILICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
Y MBICJTUTENBHBIX TIPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHMIA,

UCIOJIb30BaTh TPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUSs;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKECHUIO,

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouiecce 1oCTHKEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3UKe 1Is
YPOBHSI CpeAHEro obmero oopa3oBaHusi y 0OydaIOUIMXCSl COBEPIIEHCTBYETCS IMOIMOHAIbHBIN
UHTEJJIEKT, MpeArnoaaraomuii chopMUpOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBAHUS, BKITIOYAIOIIETO CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHMKEHHIO LEIH U YCIEeXy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXOJIs1 U3 CBOMX BO3MOXKHOCTEHH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE ApPYruX,
YYUTBIBATh €T0 IIPU OCYILIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIEHHS C IPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL

HPEAMETHBIE PE3YJIbTATHBI

K konny oOyuenust B 10 kJjiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh HA MpPUMEpax poyib U MecTO (U3MKKA B (JOPMUPOBAHMM COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHUKH W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (UINYECKUX MOJIENeH: MaTrepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, WACAIBHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOYEUHBIH ANEKTPUUYECKUN 3aps]l NMPU PELICHUH
buznyeckux 3a1ay;



pacrio3HaBaTh (hpu3MyecKue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJIIPHO-KHHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE TMaJeHHE Tell,
JIBIDKCHHE TI0O OKPYXHOCTH, WHEpPHHs, B3auMmonencTeue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell NpU HarpeBaHUH
(oXJaKIeHUHN), TEIIOBOE paBHOBECUE, UCIIAPEHHE, KOHJCHCALUs, IIJIaBJICHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JIEKTPU3ALUsA Tell,
B3aMMO/JICVICTBUE 3apsI0B;

ONKCBIBATh MEXAHUYECKOE JBUKEHUE, MCNONIB3Ysl (U3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
SHEprus, NOTEHIMAJIbHAs SHEPrus, MeXaHWyecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3NYECKUHA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (JOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEITMUUHY
C IpyTUMU BEINYUHAMU;

ONMCHIBATh HW3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHHS, HCIIOJB3Ys
¢u3uueckue BENWYHMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKas DSHEprus
XaOTHYECKOTO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHas CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENISA; IPU OMHUCAHUM NIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUYUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTHMMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporuecchl), UCTONb3ys (PU3NYECKHUE BEIMYMHBL: JIEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HanpspKEHHOCTh  TIOJIs, IOTEHLMAJ, pPa3HOCTh IIOTEHLUANOB; IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMU;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCa, IPUHIUI CYNEPIO3UIANA CUJI, TIPUHLUIT
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMHM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ C aOCONIOTHOM TeMIiepaTypoi, MEepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MALMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarh ycIoBUS UX O€30MIaCHOTO MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCJIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILLECTBIIAATh MpPSIMBIE U KOCBEHHBbIE W3MEPEHHMsS (GU3NYECKUX BEIMYHMH, NPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEITUYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, MpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPE3YIbTaThl
MOJYYEHHOHM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOIHIl M rpadUKOB, AeiaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIIEAOBAHNUS;

cobmoaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUHM HCCIEAOBAaHUI B paMKax
y4eOHOTr0 OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyI0BAHHUS;



pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (HU3UYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IIPOBOAMTH PAcu€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pemaTh KauyeCTBEHHBIE 3aJ[auyd: BBICTPAUBATh JOIMUYECKH HENPOTHBOPEUYHBYIO IETIOUKY
paccy X AeHHi ¢ Onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCMOJb30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IpPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpPMALMU, MOJYYCHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaIIHIO;

NPUBOIUTE MPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BbACHEHUE MPOIECCOB OKPYXKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAaHUA TO (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIIE C BHIITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIE, MIaHUPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W IJJAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyalMsX, aJeKBATHO OIICHUBATh BKJIAJ KaXXIOIO M3 YYaCTHHUKOB IPYMIbI B
pelieHre paccMaTpuBaeMoi POOIeMBI.

K xonmy o6ydenust B 11 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (Gu3nKu B (POpMHPOBAHUHM COBPEMEHHOI
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSITeNIbHOCTH JIIOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHULBI TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, SJIepHas MOJENb aToMma,
HYKJIOHHAs1 MOZIEJTb aTOMHOTO si/ipa MpH peleHNH (U3NIECKUX 3a/1aY;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi Ha MPOBOJHUK C TOKOM W JIBHKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npeiomieHue, wuHTepdepeHuus, audpakiuus W TONApU3aLUs CBeTa, MIHUCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3pdexT (GororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToma BOJI0pOJla, ECTECTBEHHAsl U UCKYCCTBEHHAsI paJIMOAKTUBHOCTB;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUYECKHE, MarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCTIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, JIIEKTPUUYECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHlla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCEe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bIL, MPH ONUCAHUU TPABHIBLHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMH;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TPOLECCHI, HCIONB3Yys (U3HUECKUE
BEJIMYMHBL: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrUs U
uMIyasCc (OTOHA, IMEPUOJ ToJypacmana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIONb3YEMBbIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (POPMYJIBL, CBSI3BIBAIOLIUE JAaHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UYECKON BETMUMHBI;



aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXKCHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXPaHEHMsI HMIYJbCa, 3aKOH COXPAHEHUS OSJIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMs
MaccoBOI'0 4MCJla, MOCTyJaTel bopa, 3aKOH pajnOaKTUBHOIO pacnaja, MpU 3TOM pa3iudarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPR)KEHUE U YCIIOBHs (TpaHHULBL,
001aCTH) TPUMEHUMOCTH;

OIpeNieNATh HAIpaBJIeHWE BEKTOpa MHIYKIMHM MAarHUTHOTO IOJS INPOBOJHHKA C TOKOM,
cuibl Ammnepa u cuiiel Jlopenna;

CTPOUTB M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE MNIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEPEHUH: 1Mpu 3TOM  (OpMYJIMPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOBI;

OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEpPEeHHUS (UIUUYECKUX BEIMYHH, TPU ITOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIOJIB30BAaHUEM NPSMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOJTYYEHHOW 3aBUCHMOCTH
(¢u3n4eckux BEIMYMH B BHUJE TaOMUI M TpaduKoOB, JAedaTh BBIBOABI [0 pe3yibTaTaM
UCCIIEJOBAHMSI;

coOuoiaTh MpaBuia O€30MaCHOro TpyJa NpU MPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyI0BAHNUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (QU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ui €€ peLIeHHUS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIy4Y€HHOI'O 3HAU€HUs (PU3MUECKON BETUMUNHBI;

pelaTh KayecTBEHHBIE 3aJauyM: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHHUH ¢ OIOpOH Ha M3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCMONB30BaTh MPH PEUICHMH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALUU U MPEACTaBIECHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OPMALUU, MOJYYCHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALUIO;

OOBSICHATH MPUHIUITBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3udaTh
YCIIOBHS UX 0€30MaCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KHU3HU;

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHMUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTath B IpyIIe ¢ BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATE PAbOTY
TPYMNIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTM M  IJJAHUPOBATh JCATEIbHOCTh B
HECTAHAAPTHBIX CUTYallMsX, aJ€KBaTHO OLEHMBATh BKJAJ Ka)XIOTO0 W3 YYaCTHUKOB IpYIIIbl B
pelieHre paccMaTpuBaeMoi PoOIEeMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3geoB U TeM (undpossbie)
Ne i/ OpOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pA30BATENBHBIE
padoThI padoTshI pecypebi
Paznea 1. PU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOT'O MMO3HAHUS 2 bubmmorexa LIOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znea 2. MEXAHUKA
bubnmmoreka I[HOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnunoreka 1HOK
2.2 Hunavimia / https://m.edsoo.ru/7f41bf72
bubnunoreka 1HOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnmoreka HOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubnmmoreka I[HOK
3.2 OCHOBEI TEPMOMHAMUKH 10 I https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSA BEILECTBA. 5 bubnuotexa HOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7{41bf72
Hroro no pazneny 24

Paznea 4. JIEKTPOJAMHAMUKA

4.1 DNeKTpocTaTUKa 10 1 bubnmnoreka HOK



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

https://m.edsoo.ru/7{41bf72

[TocTosaHHBIN 51eKTpUYecKuil TOK. TOKH B

bubmmoreka I[HOK

4.2 Pa3IUYHBIX Cpeliax 12 ! https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB [1o 68 3 3
[MPOTPAMME
11 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHBbIE
. HaumenoBanue  pasaesioB TeM (undpossbie)
Ne n/m IpOTpaMMET Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoTshI pecypebi
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarautHoe  mozie.  ODIEKTPOMarHUTHAs 1 1 3 bubnuotexa HOK
’ WHTYKITAS https://m.edsoo.ru/7{41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
21 MexaHnyeckue ¥ JJIEKTPOMAarHUTHbIE 9 1 bubnuotexa HOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
25 MexaHnuyeckue M BJIEKTPOMArHUTHBIE 5 1 bubnuoteka [HOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnunoreka 1HOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OcHOBBI CIIeLIMaIbHOU Teopum | bubnmoreka HOK
) OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka HOK
4.1 DJIEMEHTHI KBAHTOBOM OITUKH 6 https://m.edsoo.ru/7f41c97c
bubnmmoreka [HOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c¢97¢
bubnuoreka HOK
4.3 ATOMHOE S71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubmotexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Obobmaromee nosToperue 4 Etl/tIS::I;I/(r);.ZIiiasoo.ru/7f4 1];[;)712
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
No KonunyecTBo yacos JMara DJIeKTpOHHbIe HU(pPOBbIE
11/-11 Tema ypoka Bcero Konrpoabnsie IIpakTuueckue S — oOpaszoBaTe/bHbIE
padoThI padoTsI pecypcnl
®usuka — Hayka O TpUPOJE.
YK PHPOAL bubnmmoreka HOK
1 Hayunebie METOIBI MO3HAHUA 1

OKpYXKaIoLIero MUpa

https://m.edsoo.ru/ff0c32e2

Porp  u wmecro  ¢usuku B
dbopMHupOBaHUH COBPEMEHHOM bubnuoteka LHOK

2 . 1
Hay4HOH  KapTMHBI  MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEILHOCTH JIOICH
Mexanunueckoe NIBIDKECHHUE.

3 OTHOCHUTECILHOCTh  MEXaHUUECKOI'O | bubnunoreka LHOK
IIBIDKEHUS. [Tepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

4 PaBHOMepHOE NPSAMOJIMHEHHOE 1 bubnuoteka [HOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE 1 bubnuotexa [HOK
IIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOogHoe TmajneHue. YCKOpeHHue 1 Bubnnoreka HOK
CBOOOIHOTO IMaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunein BIDKCHIUE.

7 I[I;Hm(;HHeeMa(T)ZpHanLHOﬁHTOqIfH neo 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
ITpunmun OTHOCHUTEIBLHOCTHU
8 annnue;{. NHepumanbHble CUCTEMBI 1 Eubmioreia HOK
. https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroTOHA
Macca Tenma. Cwmma. Ilpunmun
9 CyHEpIO3HUIUU CHIL BTopoﬁp 3a?<0H 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepraibHOW TOYKH
10 Tpernii 3axkoH  HprooToHa s 1 Bbubnnoreka HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHAJIBHBIX TOUCK

https://m.edsoo.ru/ff0c3bel

11

3aKOH BCEMUPHOTO TAroteHus. Cuia
Tsokectd.  llepBas  kocMmuueckas
CKOPOCTh

bubnmmoreka HOK
https://m.edsoo.ru/ff0c3d00

Cuna ynpyroctu. 3akoH ['yka. Bec

bubnmmoreka HOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna TpEHMUS. Koadduuuent

13 Tpenusi. Cujia CONPOTUBIICHHUS MPHU bubnuoteka [HOK
IBIDKEHUH TeJIa B JKUAKOCTH WIIA https://m.edsoo.ru/ff0c3{76
rase
[ToctynarensHoe © BpallaTeIbHOE

14 JIBUKEHHE  a0CONIOTHO  TBEPAOTO Bubnuoreka LHOK
tena. MomeHT cumbl. [lmedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBeCUs TBEPAOTO TEJIA
Nmnynbc  MaTepuaabHOW — TOYKH,

15 CHCTEMBl  MATEPUAIBHBIX  TOYEK. bubnmoreka HOK
Nmrtynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIynabca. PeakTHBHOE TBUKECHIE
PaGota W  MONIIHOCTH  CHIIBI.

16 Kunernueckas SHEprus bubnuoteka [HOK
MaTtepuaabHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUI
ITorenumansHas SHEprus.

IloTeHnmanbHass B3HEPrus 0
17 z[e(bopfmpOBaHHoﬁ ’ npyyigl}{];. bubmmorexa LIOK
https://m.edsoo.ru/ff0c461a
[MoTennmansHass  JHeprus  Tela
BOJIM3U MOBEPXHOCTH 3eMIIU
ITorennuanbpHEIE u
HEMOTEHIMaNbHbIe  cuibl.  CBS3b
13 paboThl HEMOTEHIUATBHBIX CHJI C Bubnnoreka HOK

U3MEHEHUEM MEXaHUYECKON YHEPTrUn
CUCTEMBI TeJ. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPrUuu

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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19

HNHucTpykTax no TEXHHUKE
0€30IacHOCTH. JlaGopatopHas
pabora Nel «MccrmemoBanue CBsI3H
pa6OTBI CHIJIBI C NU3MCHCHHUEM
MEXaHMYECKOM »JHEpruM Tena Ha
NpUMEPE PACTSIKEHUS PE3UHOBOIO
KIyTay

20

KontponbHast pabGota mo Teme
«Kunemaruka. JluHamuka. 3aKoHBI
COXPaHEHHUS B MEXaHHUKE)

bubnmmoreka HOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MTOJIOKESHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUU. bBpOyHOBCKOE HBUKEHHE.

Auddysus

bubnunoreka LHOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JIBUKEHUS u
B3aMMOJCHCTBUS YaCTHI[ BEIICCTBA.
Monenu CTpOEHUS rasos,
JKUJIKOCTEN 1 TBEPIIBIX TEJ

23

Macca MOJIEKYJL. KonnuectBo
BemectBa. [locrosuHas ABoraapo

24

TemmoBoe paBHOBECHE.
Temnepatypa u €€ U3MeEpeHUE.
[Ixana remnepatyp Llenbcus

25

Nneansueni raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka HOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMriepaTypa Kak mepa
CpeaHeld KHHETUYECKOM SHepruu
JIBW)XEHUSI  MOJIEKYJ.  YpaBHEHHE
MenpeneeBa-Knanelipona

bubnmmoreka HOK
https://m.edsoo.ru/ff0c511e

27

3akon [anpToHa. 'a30BbIC 3aKOHBI

28

NHucTpykTax o TEXHUKE
0€30IaCHOCTH. JlaGopatopHas
pabota Ne2 «Uccnenosanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBHCHUMOCTH MEXIy MapaMmeTpamMu
COCTOSIHUS Pa3pEKEHHOIO ra3a

29 H3onponeccsl B UACAIBHOM rase U bubnuotexa [HOK
ux rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpenuss SHEprus
TEPMOJUHAMHYECKOH CHCTEMBl U

30 crroco0n! €€ m3meHenus. KoanyaecTBo bubnmmoreka HOK
TEIJIOTHI W pabora. BHyTpeHHsA https://m.edsoo.ru/ff0c5952
SHEPTHsl OJTHOATOMHOTO HJIECaJIbHOTO
raza

31 Bunae! renonepenaun Bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VYnenpHas TEIUIOEMKOCTH BEIECTBA.

30 Konunuectso TEIIOTHI pu bubnuotexa [HOK
TerIonepenaye. AnnabaTHBIA https://m.edsoo.ru/ff0c5¢36
porecc

33 IlepBblii 3aKOH TEPMOAWMHAMHUKU H bubnuoteka [HOK
€ro MpUMEHEHHE K U30IpoIleccam https://m.edsoo.ru/ff0cSefc

e Bropet saxon Bubmioreca LIOK

) https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunuun  gedictBus  u  KIIJ Bubnuoreka LHOK
TETIJIOBOW MAaIlIMHbBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ]

37 DKOJIOTHYECKHE POOJIEMBI
TEIUIOPHEPTETHKU

38 (?1\?[(())?11;?}}1?11:;1?351 ¢duznka chcl))}:;i bubmorexa HOK

’ https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
Kontponbnast pabGota mo Teme
39 «MonekynsipHass  ¢uszuka. OCHOBBI bubmorexa HOK

TEPMOANHAMHKH >

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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[TapooOpa3oBaHre W KOHJICHCAITHUS.

bubnmmoreka HOK

40 Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
Sl omwocns sosayxa. Hacwmenma Bumioreca _ LIOK
nap Ayxa. Hl https://m.edsoo.ru/ff0c64d8
TBépnoe Tteno. Kpucramnmueckue u
p | e | smoompoms B 0K
p ) A https://m.edsoo.ru/ff0c65{0
KPHUCTAJIbL. CoBpeMeHHbIE
MaTepuabl
5 Viewnn rewors madssen bubmioresa LK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnunoreka LHOK
44 YpaBHeHHE TEIIOBOTO OajaHca https://m.edsoo.ru/fR0c6820
| o e St Bimorers 10K
DAL a P https://m.edsoo.ru/ff0c6bee
3apsI0B
46 11;[5; BOH(I){]:IOKHI;I/IKI/I HH3H€KTPHKH33KOE bubmmorexa LIOK
YIpOBOA ) https://m.edsoo.ru/ff0c6bee
COXpaHEHHUSI PJICKTPUUECKOTO 3apsiia
7 Kynona, Tosewmsi snexmpuseon bubmotera  LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsk€HHOCTE  DIIEKTPUYECKOTO
48 nonst. IlpuHnun — cynepno3unuu bubnuoteka [HOK
JNEKTpUUECKUX  mojied.  Jluaum https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
| o e e Bimorea 0K
’ L https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
50 [IpoBOIHMKH W  JOUPIEKTPUKHA B bubnmoreka HOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6df2
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OJICKTPOCTAaTUYCCKOM IT0JIC.
I[I/IBJIGKTpI/I‘-IGCKaH IMPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencatop

bubnunoreka LHOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh MIJIOCKOTO
KOH/IEHCATOopA. OHeprus
3apsHKEHHOT0 KOHJIeHcaTopa

bubnunoreka LHOK
https://m.edsoo.ru/ff0c72c0

53

NHucTpykTax o TEXHUKE
0€30IacHOCTH. JlaGopatopHas
paborta No3 "U3mepenue
INEKTPOEMKOCTH KOHJeHcaTropa"

54

[IpuHUMI KEUCTBUS M NPUMEHECHUE
KOHJICHCATOPOB,  KOMMPOBAJIBHOTO
amnmapara, CTPyMHOrO IIpPHUHTEpA.
DJIeKTpOoCTaTUYECKast 3aIuTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUYECKUN TOK, YCJIOBHUS €ro
cymiectBoBaHusA. [lOCTOSHHBIN TOK.
Cuna TOKa. Hanpsioxenue.
Comnpotunenue. 3akoH Owma s
y4acTKa [enu

56

[TocnemoBarenbHOE, TapalIeNbHOE,
CMEIIaHHOE COCIMHEHUE
MIPOBOJTHUKOB. JlaGopaTopHas
pabora «l3ydeHue CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOB)

bubnunoreka LHOK
https://m.edsoo.ru/ff0c7410

57

Pa6Gora u MOIIHOCTD
JEKTPUUECKOTO TOKa. 3aKoH
Jxoyns-Jlenna

bubnunoreka LHOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM)
anekTpuuecko nenu. Kopotkoe
3aMbIKaHUE. HNHcTpykTax o
TEXHHUKE 0€30IaCHOCTH.

bubnunoreka LHOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JlaGopaTopHas pabota No4
«M3mepenne D/IC ncrounrka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

OneKTpoHHAas MIPOBOAUMOCTh

59 TBEPABIX METAUIOB. 3aBHCHUMOCTh
COTIPOTUBIICHUS METaJIJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60 ONEeKTpUYECKU TOK B BaKyyMe.

CBolCTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 51 [IpUMeCHas IIPOBOJIUMOCTb. bubnuotexa [HOK
CgoiicTBa p—n-miepexoza. https://m.edsoo.ru/ff0c84ae
[TomyrpoBOIHUKOBBIE TPUOOPHI
DJEeKTpUYECKUN TOK B PacTBOpax M

62 paciiaBax 3JIEKTPOJIUTOB. bubnuoteka [HOK
DJEeKTpONUTHYECKAsT TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
ONeKTpUY4eckuii TOK B rasax.

63 CaMOCTOSTEeNIBHBIN u bubnmmoreka HOK
HECaMOCTOSITETIbHBIN pasps. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DIIeKTPUUECKHE IPUOOPHI "

64 YCTPOMCTBA M HUX IPaKTHYECKOE bubnuotexa [HOK
npumeHeHnue. [IpaBwia  TeXHHKHU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O6o6mmaromuit YpOK bubnmoreka HOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
Kontponbnast pabGota mo Teme

66 «OJIeKTpOCTaTHKA. ITocTostHHBIM bubnuotexa [HOK
JJIEKTPUYECKUA  TOK. Tokm B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX Cpeliax»

67 O6o6maromuii ypok mo temam 10 bubnmnoreka HOK

KJjiacca.

https://m.edsoo.ru/ff0c8c56



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

68

O6oOmaromuii ypok mo temam 10
KJ1acca.

bubnmmoreka HOK
https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB IIO

ITPOI'PAMME 68 3 4
11 KJIACC
Ne KonuyectBo yacos Hara DJIeKTPOHHbIe M (POBbIE
n/n Tema ypoka Beero Kontpoabueie IIpakruueckme  HM3y4YeHHusi  o0pa3zoBaTejbHbIe
padoThI padoThI pecypcsl
[TocTossHHBIE ~ MArHUTBT W HUX
B3aUMOJEHCTBHE. MarHuTHOE IOJIE. bubnunoreka 1HOK

Bexktop  MarHuTHOM  WMHAYKIUU.
JIMHMY MarHUTHOW MHAYKIHAH

https://m.edsoo0.ru/ff0c9778

MaruuTHOoe TI0Ji€ TPOBOJHUKA C
TOKOM. OmnebIT Opcrena.
BzaumopeiictBue TMPOBOJHUKOB C
TOKOM

bubnunoreka 1HOK
https://m.edsoo.ru/ff0c98fe

HNucrpykrax o TEXHUKE
0e30macHOCTH. JlabopaTopHas
pabora Nel «M3y4eHne MarHUTHOTO
HOJIs1 KAaTYIIKH C TOKOM»

bubnmmoreka I[HOK
https://m.edsoo.ru/ff0c98fe

JleficTBue MAarHMTHOTO TIIOJII Ha
IPOBOAHMK C TokoM. Cuina Amrepa.
HNHucTpykTax o TEXHHUKE
0€30IMacCHOCTH. JlaGoparopHas
paborta No2 «Mccnenosanue
NEHCTBUS TOCTOSIHHOTO MarHuWTa Ha
paMKy C TOKOM»

bubnunoreka 1HOK
https://m.edsoo.ru/ff0c9ac0

JleficTBue MAarHMTHOTO IIOJII Ha
JBUKYITYIOCS 3apsSKEHHYIO
gactuity. Cuma Jlopenma. PaGota
cuibl JIopeHna

bubnunoreka 1HOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
ITorok BEKTOpa

WHIYKIUS.
MarHUTHOH



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uaaykiuu. DJC uHayKuuu. 3aKkoH

AIEKTPOMArHUTHOMN WUHIAYKIIUU
®dapages
HNHucTpykTax o TEXHHUKE
0e30IMacHOCTH. JlaGoparopHuas
7 paborta Ne3 «I/ICCJ'IS,I[OBSHI/IG Bubmiorexa HOK
N https://m.edsoo.ru/ff0cal 50
SIBIICHUS ANEKTPOMArHUTHOM
WHIYKITAH
NHIYyKTUBHOCTb. SIBnenue
CaMOHH, 15078 OJIC
8 CaMOI/IHiyyiEI/II/I. 9Hep1€1[/151 bubmmorexa HOK
https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJISI KATYIIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIe
TexHuueckne YCTpoOHCTBAa W UX
MPUMEHEHHUE: TOCTOSTHHBIC MAarHUTHI,
9 3JICKTPOMArHHUTHI,
AIEKTPOABUTATENb, YCKOPUTEIH
3JIEeMEHTaPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
O0oO0maromuii ok «MaruutHoe
10 Hone.ILI - }:;pJIGKTpOMaI‘HI/ITHaH bubnnotexa HOK
https://m.edsoo.ru/ff0cab82
WHIYKITHAS
KontpoarHas abota mo TeMe
11 «MarII){I/ITHoe b moJe. bubmmorexa HOK
https://m.edsoo.ru/ff0cad58
DJIEeKTPOMArHUTHAS] HHTYKITHS
CBoOogubIe MEXaHUYECKIE
KOJIEOAHMSL. I"'apmonnyeckne
12 KoJIeOaHusI. ’ VYpaBHeHue bubmotexa HOK
. https://m.edsoo.ru/ff0caf06
rapMOHHUYECKHUX KoJie0aHui.
IIpeBpaiienue sHepruu
HNHucTpykTax o TEXHHUKE
13 0€30MMacHOCTH. JlaboparopHas

paborta Ned «Mccnenosanue



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

3aBUCHMOCTH  II€pHOJAa  MalbIX
KoJIeOaHUH Tpy3a Ha HUTU OT JJIMHBI
HUTH U MacChl Ipy3a»

14

KonebatenpHbIi KOHTYD.
CBobopHbIe AIIEKTPOMarHUTHHIE
KOJIeOaHUs B AaeaIbHOM
KoJIeOaTeIbHOM KOHTYpe. AHalorus
MEXITY MEXaHHUYECKUMHU "
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bubnmmoreka IHOK
https://m.edsoo.ru/ff0cb820

15

®dopmyna Tomcona. 3aKoH
COXpaHEHHsI SHEPTHH B HUJICATHHOM
K0JIe0aTeIbHOM KOHTYpE

bubnmmoreka IHOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBinenue 0  3aTyxaromux
KOJICOQHHMSIX. Brinyxnennabie
MEXaHNYECKHUE KOJIEOAHMSL.
Pesonanc. Brinyxnenneie
DIIEKTPOMArHUTHBIC KOJIeOaHus

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cbb86

17

IIepemeHHbII TOK.
CunyconganbHbI NEPEMEHHBIA TOK.
MomHOCTh  MNEPEMEHHOr0  TOKa.
AMIIIUTYOHOE M JEHCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAIIPSIKEHUS

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoxacTso,
nepegayda u notpelieHne
AIIEKTPUYECKON SHEPTUU

19

YcrpoiicTBo u MPaKTUYECKOE
MIPUMEHEHUE AIEKTPUUECKOTO
3BOHKA, TIEHepaTopa MEPEMEHHOIO
TOKa, JINHUH AJIEKTpoIepeaad

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTn4YecKue puCKH npu
IIPOM3BOJICTBE JIEKTPOIHEPT UH.
KynsTypa UCIIOJIb30BaHUS
JJIEKTPOIHEPTMH B  MOBCEJHEBHOMN



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHN3HHU

MexaHuueckue BOJHBI,  yCJIOBHS
pacnpoCcTpaHEeHUS. IIepuon.

21 CKOpOCTh  pacnpocTpaHEHHUS] U bubmotexa HOK
https://m.edsoo.ru/ff0cca54
JuiMHa  BONHBEL  [lomepeunbie U
IPOJIOTIbHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. ['pOMKOCTH bubnuoteka [HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
JEKTPOMArHUTHBI BOJIHBI, UX
23 caBoeﬁcf:a ) u CK(e)pOCT(Ii. fHKana bubmmotexa LIOK
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpunHuIe! panuocss3u Hu
24 TeneBuAeHus. PasButue cpencts
cBs3u. Pagmonokanus
75 Kontponbnas pabora «Konebanus u bubnuoteka [HOK
BOJTHBI) https://m.edsoo.ru/ff0cc618
[IpssMonuHENHOE pacIpoOCTpaHEHUE
2% cBeTa B  OJHOPOAHON  cpene. Bubnnoreka HOK
Toveunslii HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue CBETa. 3aKOHBI
27 OT;)a)KeHm ceera. IlocTtpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IMJIOCKOM 3epKajie
[Ipenomnenue CBeTa. [Tonnoe
3 BHYTPECHHEE OTpa)KEHUE. bubnuotexa HOK
[IpenenbHbIi yroma MTOJTHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
HNucrpykrax o TEXHUKE
29 0e30macHOCTH. JlabopaTopHas bubnuoteka [HOK
pabota Ne5 «M3mepeHue mokasarens https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKJIa»
30 Jlunzel. TlocTpoenue wn300pakeHUI bubnmnoreka HOK



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

B JuH3e. DopMysia TOHKOW JIMH3BI.
YBenuueHue JINH3bI

https://m.edsoo.ru/ff0cddle

31

HNucrpykrax o TEXHUKE
0e30macHOCTH. JlabopaTopHas
pabota Ne6 «MccnenoBanue CBONCTB
N300paKCHUI B JIMH3AX)

32

Hucnepcust cera. ClI0XKHBIN COCTaB
6enoro csera. l[Ber. MHCTpykTax
o TEXHHUKE 0€30MacHOCTH.
JlaboparopHas pabora Ne7
«HabioieHre Iucnepcuu CBeTay

33

WNurtepdepenmusa cBera. dudpakmus
cBeta. [ludpakiuonnas pemeérka

bubmmoreka I[HOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
ITonsipuzanus cBera

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudoOpbl U yCTPOUCTBA
U yCIoBUA WX  0€30MMacHOro
IMPUMCHCHUA

36

I'panune IPUMEHUMOCTH
KJIACCHYECKON MEXAHUKH.
IlocTymarsl crnieMaJbHOM  TEOpUU
OTHOCHUTEIIBHOCTH

bubnmmoreka IHOK
https://m.edsoo.ru/ff0ct862

37

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTH. 3amenaenue
BPEMEHHU U COKPAIICHHUE IITHHBI

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus u UMITYJIbC
pensTuBUCTCKOM uactuubl. CBs3b
Macchl C JHEPruel M HMITYJIbCOM.
DHeprust NoKos

bubnunoreka 1HOK
https://m.edsoo.ru/ff0cfc68

39

Kontponsnast pabora  «OnTuka.
OCHOBEI CIICIMAIBHON  TEOpHUHU
OTHOCHUTEIEHOCTH)

bubnmmoreka I[HOK
https://m.edsoo.ru/ff0cf610



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

40 DOTOHBI. dopmyna [Tnanka. bubnuoteka [HOK
OHeprusi 1 UMIynbe GOoTOHA https://m.edsoo.ru/ff0cfel6
OTtkpbITHE u HCCIe0BaHHe EuGamorexa ITOK

41 porospdexra.  Ombiter — A. T https://m.edsoo.ru/ff0cffc4
CroneroBa

| S Bkt Soumene B 0K

’ https://m.edsoo.ru/ff0d015¢
«KpacHas rpanunia» porosrddexra
| Totoness, Kemamooroe achemus BuGaoterca LIOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
Texnuueckue YCTpOMCTBa u
MIPaKTUYECKOE MIPUMEHEHHUE:

44
¢doTrosnaemeHT, ¢doronaTuuk,
COJIHEUHas1 OaTapesi, CBETOIUO]

45 Pemienne 3amad no teMe « JIEMEHTBI bubnunoreka 1HOK
KBAHTOBOM ONTUKM) https://m.edsoo.ru/ff0d0302

| e e Towom O e

https://m.edsoo.ru/ff0d091a
yactull. [ImanerapHas Mmoens aToma
bubmmoreka I[HOK

47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norsiouieHne GOTOHOB

48 Mpyu TMepexojie aromMa ¢ OJHOrO Bubnnoreka HOK
YpOBHSI SHEPTUU Ha ApPyroi. Bumbl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BomHoBEIE cBolicTBa yacTull. BOJIHEBI

49 ne bponns. KopnyckynsipHo- bubnuotexa HOK
BOJTHOBOM Ayanu3Mm. CIOHTaHHOE M https://m.edsoo.ru/ff0d0ca&
BBIHYXJICHHOE H3TyYCHHE

50 OTKpbITHE paluOaKTUBHOCTH. bubnuoteka [HOK

OnbITH Pesepdopna o

https://m.edsoo.ru/ff0d0fd2



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

OIMpCACIICHUIO cocTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

51

CpoiictBa anb(a-, Oera-, ramma-
W3JTy4YEHUS. Bnusinue
PaarOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTKpBpITHE MPOTOHA W HEWUTPOHA.
N3oromnsL. Anbda-pacnan.
OJIEKTPOHHBIK ¥ MO3UTPOHHBIN
Oera-pacnan. ["amma-u3nydenue

bubnunoreka 1HOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B sIpe.
SnepHblie peaKuum. S nepubrit
peaktop. I[IpobremMbl, IEPCTIEKTHBHI,
SKOJIOTUYECKHE AaCTEeKThl SIACPHON
SHEPTETUKHU

bubnunoreka 1HOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. Metoabl HaOIIOAEHUS U
perucrpanuu 3JIEMEHTAPHBIX
YaCTHII. Kpyrasriit CTOJ
«DyH1aMEeHTAIbHBIE
B3aMMO/JICHCTBUA. EnuncTBo
buznyeCcKOil KapTUHBI MUPa»

bubnmmoreka IHOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3BésmHoro Heba. CosBe3aud,
SpKA€  3BE3NBI,  IUIAHETBI, HX
Buaumoe  aBrkenue.  CoyiHeuHas
cucrema

56

Comune. ComHeuHas aKTUBHOCTD.
Nctounuk sHeprum CosiHia v 3BE311

57

3BE3EI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3NBI TJIAaBHOM
MOCJIEIOBAaTEIBbHOCTH. BHyTpeHHee
ctpoeHue  3BE€31.  CoBpeMEHHBIE
MIPEACTABICHHS O TPOUCXOXKICHUH U



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

sBosrornu CoJIHIA U 3BE3T

58

Muteunblii I1yTh — Hala
T'amakTuka. Ilonoxenue Hu
nemwxenne Comnuna B ['amakTuke.
lNanmaktuku. YEpHble ABIPBI B sapax
rajlaKTHK

59

Bcenennas. PaszOeranue ramakTHK.
Teopus bonpmoro B3pBIBA.
PenukroBoe W3JTy4YEHHUE.
MeraraiakTuka

60

Hepewennsie poOIEeMBI
aCTPOHOMUH

61

Kontponbhaast pabora «I7IeMEHTHI
ACTPOHOMMH U acTPOUZUKH»

62

O6o0matomuii ypok. Ponb (usuku
U aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, CONMAJbHOH U
ITHUYECKOW cdepax IesTenTbHOCTH
yeJioBeKa

63

O6o0matomuii ypok. Ponb u mMecto
bu3uKu U aCTPOHOMUU B
COBPEMEHHOM HAay4YyHOM KapTHHE
MUpa

64

Ob6o06maromuit YPOK. Poinp
buznIecKoi TEOPHUH B
GbOopMUPOBAaHUU TIPEIACTABICHUN O
(bU3UYECKON KapTHHE MUpPa

65

O0600marommii YPOK. Mecrto
¢u3uueckoil KapTUHBI MHpa B
obmmem pany COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUIN O IPUPOJIE

66

O6oOmaromuii  ypok. MarHutHoe




IT0JIC. SHGKTPOMaFHI/ITHaH HUHAYKIOUSA

O6oOmaromuii  ypox. Omruka.

67 OcHoBBl  cneuuanbHOW  Teopuun 1
OTHOCHUTEJIBHOCTH
8 gusaa, Smeverm actponowmt # | bumioresa  LIOK
’ https://m.edsoo.ru/ff0d1784
acTpopu3nku
OBUIEE KOJIMYECTBO YACOB TIIO 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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