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IMMOACHUTEJIBHASA 3AIINCKA

[TporpamMmma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOECHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm enepanbHON paboueil mporpamMmbl BOCIHTAHUSA U
KOHIENINK TpenojaBaHus yueOHoro npeamera «®dusuka» B 00pa3zoBaTeNIbHBIX
Opra’Hu3anusax Poccuiickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (QU3MKE HaNpaBiIeHO Ha (opMupoBaHHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOyuatommxcs 10-11 xmaccoB mpu
oOyueHnu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe YYUTHIBAET HEOOXOAUMOCTH peaM3alliid MEKIPEIMETHBIX
CBsA3€M (PM3HKM C €CTECTBEHHO-HAyYHBIMU YYEOHbIMH IpeaMeTaMu. B Hei
OIpEEISAIOTCA OCHOBHBIE LIEJM M3yueHUs (U3UKH Ha YpOBHE CPEIHEro OOILEero
o0Opa3oBaHMsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUIHOCTHBIE,
MeTalpeMEeTHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMMma no (pu3MKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJIbTaThl OCBOCHMsI Kypca (pu3umku Ha 0a30BOM YPOBHE, B TOM
quclie IPEAMETHBIE PE3ybTAThI 110 ToAaM 00yUYeHMUS;
cozepxanue yueoHoro npeamera «dusuka» mo rogam oOydeHHs.

duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIAas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpykaromeM Mupe. LIkonbHbIN Kype GU3NKH — cCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u acTpoHoMHed. Mcmonap30BaHME W AKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM  OmpenensieT XapakTep U pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYarolmuxcs, B (pOpMUPOBAHHE YMEHUU NPUMEHATh HAYYHbBIN
METO/]] TO3HAHUS MTPH BBIITOJIHEHUN UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy kypca ¢u3uku uis ypOBHS CpeAHEro ooOuero oOpa3oBaHMs
NOJIOKEH pAN UACH, KOTOpblE MOXHO paccMaTpHBaTh KakK MPUHLIMIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBMM ¢ HEW maTepuall Kypca (Qusuku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeANoaraeT HCHOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3ukn ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3ukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJOTHUYECKHUX MPHUIIOKEHUMN
V3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEJCHUS DJIEMEHTOB
colepXaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O0O0CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (PU3HIECCKON TEOPHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSIX O IMPHUPOJE, TPaHUILAX
IIPUMEHUMOCTH TEOPUM, Uil OINMCAaHHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUH W
IIPOIICCCOB).

CHUCTEMHO-/IESTEILHOCTHBIN TOAX0J B Kypce (PU3MKU peamusyeTcsl Mpexje
BCETO 3a CUET OpraHU3alMHA IKCIIEPUMEHTATBHOW ACATEIBPHOCTA OOYYarOIIHXCA.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CHUCOK YUYEHHYECKHUX
IPaKTHUYECKUX padoT. BrlgeneHue B yka3aHHOM TepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX 11 KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOTO Tpollecca HUCXOMAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneurBaeTCsi OBJIAJICHUE
00yJaroONMMHUC yYMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEIIIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHME yIEIs€TCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4d C SIBHO 3aJaHHOU
(GbU3UYECKO MOJIENIbIO, TIO3BOJISIIOIIME TMPUMEHSATh M3YYEHHBIE 3aKOHbl U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HMHTETpUpPYS 3HAHMS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
o0BsiICHEHHE TpPOTEeKaHUusd (U3MUYECKUX SIBICHUH M TPOIECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM i1 CUTyalud MpaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mpolecca 0a3oBbI ypOBEHb Kypca
¢bu3KKH Ha YpOBHE CpeHero oo1ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (M3UKM WM B YCJIOBMSIX MHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOIro LuKiIa. B kabunere (u3uku JOMKHO OBITH
HE0OX0MMOe JTabopaTOpHOE OO0OpYJOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (Pu3MKe YIeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopymoBaHue.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBHHM C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMmMe Mo (M3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMSI M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopartopHoe o0OOpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAECTCS B pacuére
OIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO OO0OPYMOBAaHMS JOKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BaHUU aHAJIOIOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUHU SBIISIOTCS:
dbopMupoBaHUE WHTEpeca U CTpPEMJICHUS OOYdYalOMIMXCs K HAyYHOMY H3YUCHHIO
IPUPOJIbl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEJACTABICHUA O HAy4YHOM METOJAE MO3HaHUS U (opMHpOBaHUE
MCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;
dbopMupOBaHHE HAyYHOTO MHPOBO33PEHHS KakK pe3yibTaTa H3yUYeHHsS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKY;

(¢opMupoBaHUE YMEHHH OOBACHATH SBJICHHUS C HUCHOJIb30BaHUEM (DU3HMUECKUX
3HAHUU U HAYYHBIX JI0KA3aTENbCTB;

dbopMupoBaHHE TIPEACTAaBICHHH O poau (U3HKK I Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHUH.

JlocTkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIEeIYIOMMX 3a1ad B
pouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:



OpUOOpEeTEeHNE CHUCTEMbl 3HaHMM 00 o00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpWSX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKY;
dbopMHUpOBaHUEe YMEHHH MPUMEHSATH TEOPETUYECKUE 3HAHUS JUIsI OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE W JUISI NPUHITHS MPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KM3HHU;

OCBOGHHE CITOCOOOB PEIICHUS PA3NIUYHBIX 3a]ad C SBHO 3aJaHHOU (Pu3MdecKoin
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/aHue (PU3nIecKon
MOJENH, aICKBATHOW YCIIOBUSM 3a]1auu;

NOHUMaHue GU3NYECKUX OCHOB U MIPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPEAY;

OBJIQJICHUE METOJaMU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA U MPOBEICHUSA
¢u3nYecKnX  OKCIEPUMEHTOB, aHalW3a MW HUHTEepIpeTanud WHGOpMaINY,
ONpPEIEIEHHUS JOCTOBEPHOCTH MTOIYYEHHOTO PE3YJIbTATA;

CO3JaHUE YCIOBHM JUIsI Pa3BUTHS YMEHUN NPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wsydenune ¢usuku (6a30BBIH YpOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeueHb JabopaToOpHBIX U
IPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BbIOOP
IpPOBENCHHS J1A0OPATOPHBIX PAOOT U OMNBITOB C YYETOM HHJMBHAYyaTbHBIX
0COOEHHOCTEHN 00yUYarOIIMUXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT0 TO3HAHUSA

®usuka — Hayka o mpupone. HayyHble METOABI NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp DJKCnepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOABL
DKCTEpUMEHT B (PU3HUKE.

MonenupoBanue ¢u3nyecKux SBICHUM M mpoueccoB. HayuHble rumortesbl.
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponbs u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MNPOCKUMHU HA OCH CUCTEMbI KOOpPIHUHAT.
CoxeHue nepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE TMpsSMONHMHEHHOE nBwkKeHue. I paduku
3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEPEMEUICHUS
MaTepUabHOW TOYKHA OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitHoe  aBmkeHue. [IBUKEHHME  MaTepHabHOM TOYKM IO
OKPYHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IICTIHBIC U PEMEHHBIC TIepeayun.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccenmenoBanre COOTHOLIEHHST MEXAY HYTSIMH, NPOUIACHHBIMU TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocutenbHOCTH  [ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUIS MaTepuaIbHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nmokos. Kosdduiument tpenusi.
Cuita cONpOTUBIIEHNUS NIPU IBU)KEHUU TEJA B KUIKOCTH WIIH Tas3e.

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbc Cuibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KMHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbHas DHEPIUs yIIpyro
nehopMupoBaHHONW  TNpyXwWHBL.  [loTeHIManmpHas SHEpPrus Tejda  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MoJsekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxkrep IBHKEHUS U
B3aMMOJICUCTBUS YaCTULl BEUIECTBA. MOJENM CTPOECHMS Ta30B, XUAKOCTEW U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILLIECTBA HA OCHOBE ATUX Mojelneill. Macca u
pasMepsl MoJieky. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nzmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpeIHEe KHWHETUYECKOW BSHEpPruM TEIUIOBOro ABMKEHUS vactul raza. l[llkama
temriepatyp KenbBuna. ['a3oBeie 3akoHBI. YpaBHeHHne MeHeneeBa—KnaneipoHa.
3akoH [lansToHa. M30omponeccsl B HACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMN.

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

Mopaenp, HuIIoCTpUpyronias IpUpoay AaBiICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEpMOJUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeNIbHAs TEIIOEMKOCTh BEILECTBA.
KonndecTBo TEMI0THI pH TEIJIONepeaye.

[Tonssitue 006 amuabatHom mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[TpumeHeHre TepBOro 3akOHa TEPMOJMHAMUKM K H3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TemnoBele ~ MammHbl.  [lpuHOMIBL  JEHCTBUS  TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoapduuueHt mnone3Horo
neiictBus temoBod MamuHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPT€TUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHME: JIBUTaTelb
BHYTPEHHETO CTOpaHusi, OBITOBON XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruM Tejla IMpPHU COBEPIICHUU pabOThI: BBLIET
npoOKu u3 OyTBUIKM MMOJ JIEHCTBUEM CXATOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTEJIbHASL BJIAXXHOCTh BO31ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucrawisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTAJUIM3alMs. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHHUUecKHue YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. JinekrpoguHaMuKa
Tema 1. dnekmpocmamuxa
ONeKTpu3auus Tell. OIEKTpUYECKWil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiaoB. [IpOBONHUKM, AUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUSA
3JIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3ieKTpuuecKuil 3apsi.
OnekTpudeckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnodsa.  [IpuHuun



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cun anextpoctaTudeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKH W JHUAJEKTPUKKA B BJIEKTPOCTATHUECKOM Toie. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETP, IJIEKTPOCTaTUUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEINbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AJIEKTPAYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIICHHWE WCTOYHHMKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) 5ieKTprudeckoi nenu. KopoTkoe 3aMbikaHUeE.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIyipoBOJHUKOB. CBoiicTBa p—n-nepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS JUCCOIUALMS. DIEKTPOIIU3.



Onektpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsaa. Monuus. [1nazma.

TexHUUeCKHMEe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTaT, MCTOUYHUKH TOKa, DSJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABMXKYIIEeH Cuibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEAMHEHNs PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexkrposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBIISIETCS C
y4E€TOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTEMaTUKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAy4HbIM (hakT, runoresa, (Qunmyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabona, rurnepooia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPTraHUW3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,



JIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMALu,
rajgbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOJUIMIIHUKHA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTeilb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPBHI,
3NEKTPOOCBETUTEIBbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Paznen 4. DiekTpoaMHAMMKA

Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKUUS

IlIocTostHHBIE  MarHUTHL.  B3aumMmonencTBHE  NMOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mnoje. BekTop MarHuTHOM MHAYKUMHU. [IpuHIMI cCyneprno3unuu
MarHUTHBIX ToJiel. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHIYKIIUH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe TmOJ€ TPOBOJHMKA C TOKOM. KapThHa IHMHUNA HMHAYKIUA
MAarHUTHOTO TOJIS JUJIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBre NPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib M HamIpaBJICHUE. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwter Jlopenra.

SIBneHne 3JIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
WHAYKIAHA. OJEKTPOABIXKYIIAS CWia HHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuun dapanest.

BuxpeBoe nsnekTpuyeckoe ImoJie. DICKTPOABIKYILAS CUia HHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILAS  CHJIa
CaMOUHIYKIIUU.

DHEeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHCHUE: ITOCTOSIHHBIE
MarHUThl, 3JEKTPOMArHUTHI, DJICKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMM MarHATHOT'O ITOJISL.

B3anMopeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3y4yeHue MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanue IeHCTBHSI IOCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonnyeckue konebanus. [lepumona, vacrtora, amrumrygaa u (aza xoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUil MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koseOanwmii. [IpeBpareHue sHepruu Ipu raPMOHHYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXKIAy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHEIMU KoJjiebanusimu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X 1€HHBIE 3JIEKTPOMAarHUTHEBIE KOJICOaHMS.

[lepemennblii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUSL.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOICHUE IEKTPUUECKON
SHEpPruu. DKOJIOTUYECKUE PUCKU IPU MPOU3BOJACTBE AEKTpOodHEpPTUH. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUECKUMA
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JIMHUU AJIEKTPONEpeEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MasITHUK).



HaGmtonenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

HaOmronenue pe3oHanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUsI OT BPEMEHH) AJIs
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1OCIENOBATENBHOM COEAWHEHHHM PE3NUCTOPA, KAaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanne 3aBUCMMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COECIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckne BOJIHBIL, yclnoBHs pacrpoctpaneHud. Ilepuoa. Ckopocthb
pacnpocTpaHeHuss W JJuHa BOJIHBL [lomepedHble W TPONOIBHBIE BOJIHBL.
WnuTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue YCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IMAarHOCTHMKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdpepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroneHne cBs3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPAaKEHUE, IPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMOIMHENTHOE pacIpOCTpaHEHUE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpeaesbHBIA yroyl IOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOE
paccTOsTHUE M ONTHYECKas CHila TOHKOW JuH3bL [locTpoeHne u3o0paxkeHuil B
coOuparIux U pacceuBarolux JuH3ax. @opmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl MNpUMEHUMOCTH TEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaONIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspusanus cera.

TexHU4ecKue YCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITNOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOJIMHEIHOE PpACIIPOCTPAHEHHE, OTPAXKEHUE M IMPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOIA.

Habmonenue narepdepeHnm ceera.

Habmonenue nudpakuuu cBera.

HaOmnronenue nucnepcuu cBera.

[TosyueHue ciexTpa ¢ IOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ HOMOIIBIO TU(PPAKLIUOHHON PEIIETKY.

Habumronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue rmokazaress MpeoMICHUS CTeKJIa.
HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CHIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIacCMYecKoM  mexanuku.  [locTynartsl
CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTU: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBE€Ta B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHEPrusi U UMITYJIbC PEATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIBI. JHEPTHs
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOIU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororddexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuiia»
dotorddexkra.

JlaBrenne cBera. OnbiThl 11, H. JIeOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunk, comHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro GoTodddekra.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas mopenb aroma. Iloctymatel bopa. M3inydeHune W mOTIIONIEHUE
(GOTOHOB MpU MEpexojie aToMa C OJHOIO0 YPOBHS JHEPrUM Ha Jpyroi. Bumabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BonHoBble cBolicTBa yacTull. Bonnsl ne bponnsa. KopmyckynsspHO-BOJIHOBOM
Ty allu3M.

CHIOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHu4yeckne YCTPONCTBA MU MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGumroienne nmHeRvaThIX CIEKTPOB U3JTyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

HaGmronenue TMHe4aToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpOeHMS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneseHuro  cocTaBa
paanoakTuBHOTO Wu3nmydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusiHre paguoakTUBHOCTHU Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA U HeWlTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO PacIajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledekT maccol siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTBI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Buubcona, siaepHblii peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CUéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHUA acTpoHoMuU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bupn 3Bé3gnoro Heba. Co3Be3nausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBHYKEHUE.

ConHeuyHas cucreMa.

Comuue. ConHeuHast akTHMBHOCTh. McTounuk sHeprum ConHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpPaJbHBIM KJIacc —
CBETUMOCTBbY». 3BE31bl TIJIaBHOM IIOCJIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTbY» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEEe CTpoeHHe



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunsiii [lyte — Hama ['amaktuka. [lonoxenune m aBmwxkeHue ConHUA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBazapbl. YEpHBIEC IBIPHI B SIpax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66m1a. Pazoeranne ramakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITbIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUs TTOJ0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C0O3Be3/1Msd CEeBEPHOIro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O600maromee MOBTOPEHUE

Ponp Qusuku © acTpoHOMHUM B IKOHOMUYECKOH, TEXHOJOTMYECKOMH,
COLIMATIbHOW M ATHYECKOH cpepax AesITETbHOCTH YETIOBEKa, POJb U MECTO (PH3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUYECKON Teopuun
B (GOpPMHpPOBAHUM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Owosoruu, XUMuH, reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puanMyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peumieHHE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ielIeHUE IONIA/IN IIIOCKUX PUTyp v 00bEMa Tell.

buonocusn: »nexTpudeckue SBICHUS B KUBOW MpUpPOJE, KojieOaTelbHbIC
JBWOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPHUPOJIE, ICVCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3EMIICTPSICCHUM.

Texnonocusi: JVMHWAW BJEKTpOIEpeAayd, TEHEpaTop MEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4b, pPAAap, PAAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIETI'O OBPA3OBAHU A

OcBoenne yueOHoro mpeamera «®dusznka» Ha ypPOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECICUHUTH JOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «Du3nkay J0HKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroImMXCSl PYKOBOJCTBOBATHCA
copMUpPOBaHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCcTBa, PaCHIUPEHUE KU3HEHHOTO
OTBITA U OMBITA JEATEIBHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATEJILHOU JI€SITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKHX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)kKAaHCKOTrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMO/ICMCTBOBATH C COILIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHHU C
X QYHKIIUSAMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNUCKON IPAKIaHCKOW UIEHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA,
IpUCYLIEro (pU3NYECKON HAyKeE;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpPEC K pa3InuHbIM cdepam npodecCUOHANTBHOU JeATEILHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PHU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHHIO B 00JaCTH
(bU3HKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIBTYpPhI, OCO3HaHHE TJI00aTHLHOTO
XapaKTepa SKOJOTUIECKHUX MTPOOIeMm;

IJIAHUPOBAHKE U OCYIIIECTBIICHUE IEHCTBUI B OKpYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH HKOJOTMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TI0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAy4YHOH JESITeIbHOCTH, TOTOBHOCTH B MpOLIECCEe
u3ydyeHus: (U3UMKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
NeSTEeIbHOCTh UHJIUBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Jloruueckue AeiicTBUs:
CaMOCTOSITEIFHO  (hOpMyIHpOBaTH W aKTyaJW3UpoOBaTh  MpodIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpEACIATh IEN JeATEIbHOCTH, 3aJlaBaTh IapaMeTpPhl M KPUTEPHH UX
JTOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTH M IIPOTHBOpPEYHMS B  pacCMaTpHUBACMBIX
(UBNYECKUX SBIICHUSAX;
pa3pabarbiBaTh IUIAaH PEHICHHUS MPOOJIEMBI ¢ YYETOM aHaIM3a WMEKOIIUXCS
MaTepUaIbHBIX H HEMATECPHATIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATh COOTBETCTBHE PE3y/IbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIICICTBUN ACSITEILHOCTH;
KOODAWHHUPOBATh W  BBINIOJNHATH pabOTy B  YCJIOBHSIX  PEaTbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BHUBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX ITPOOJICM.
Ba3oBbie ncciie10BaTebCKHE AeiiCTBHUS:
BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUYEBBIMU IOHSATHSAMH W METOJaMHU
bu3HYecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIECIOBATEIbCKON U MPOSKTHOMN NESITeIbHOCTH
B 00ylacTu (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJACpKAHUS, MPUMEHEHHUIO Pa3IUIHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHI0O B Pa3IMYHBIX YUEOHBIX
CUTYaIusIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 001acTH (PU3NKM;

BBISIBIISATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOJUTh apryMEHTHl MJIs J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHOMN
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PUUKHU;

JaBaTh OIICHKY HOBBIM CHTYAITUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYI0 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMaUU (HU3UIECKOTO COJEPIKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHAJIM3,
CHUCTEMATH3AINI0 W WHTEPIPETAnui0 WH(POpMAIMK pa3InYHBIX BUIAOB U (GopM
IIPE/ICTABIICHHUSI,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpPEJACTBA  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIIMOHHBIX
3amad ¢ COONIOAICHWEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, PECYpCOCOCpEkKEHUS, TPABOBBIX H OJTHYECKHMX HOPM, HOPM
uH(OPMAIMOHHON O€30ITaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOr0 COJACpPKaHUS B Pa3NUYHBIX (Gopmarax c
y49€TOM Ha3HAYCHUS WHPOPMAIIUU | TIEJICBON ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBICHHS U BU3YyJTH3AIHH.

KoMMyHMKATHBHBIE YHHUBepPCcAJbHbIe YueOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEeHNEe HA YPOKax (U3UKH U BO BHE-YPOUHOU JCATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4ath
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3pPE€HHUSI C HMCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAX/IOT0 YICHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTHU, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBH,
pacmpenensaTb pojd ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ye€CTBO CBOErO0 BKJAJla M KaXXJIOTO y4YaCTHHMKA KOMAaHIbl B
o0muii pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOCKTHI, OLIEHUBAaTh UJEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIAITh TIO3UTUBHOE CTPATETHMYECKOE IIOBEJACHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JICATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POpMyIUpOBaThH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEIbHO COCTABJIATh IUIAH PEIICHUS PAcCUYETHBIX M Ka4eCTBECHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKONU pabOThI C YUETOM UMEIOIIMNXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAINOYTSHUH;

JlaBaTh OIICHKY HOBBIM CUTYalIHsIM;

pactIupsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUIHBIX TPEITOYTCHHIM;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHHBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHHMIO M TMPOSBICHHUIO JPYIUIUM B 00JaCTH
(U3HUKH, TTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHbIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTHh KOPPEKTHUBBI B JCSTCIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISAM;

BJIaJIeTh ~ HaBBIKAMU  IIO3HABATEIBHON  peduiekcuM Kak  OCO3HAHUSA
COBEPIIIACMBIX JICUCTBHUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI;

HCIIOJIb30BaTh MPUEMBI peQIICKCUM JJISI OIICHKH CHUTYyaIluH, BRIOOpA BEPHOTO
pelieHus;



yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
NeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
no ¢GU3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHMs Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS SMOIMOHAIBHBIN HMHTEIUICKT, TIPEAMOJIar afOIIHA
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOMN Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATBCA K
AMOITMOHAJIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEJIH U
yCIexy, ONTHMM3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M COTIEPEKUBAHHMIO;

COIMATBHBIX HABBIKOB, BKIFOUAOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI
K xoniy oOyuenus B 10 kiacce mnpeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHPA, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHMUIIBI TPUMEHECHHS M3YYCHHBIX (U3NYECKUX MOJCNCH:
MaTepuagbHas TOUKa, HHEPIUAIbHAA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIH CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYESCKUH 3apsi IPU peleHUH (PU3NUECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SABJICHUS (TPOILECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJICKYJAPHO-KUHETUUYECKOW TEOPHHM CTPOECHHUS BEIIECTBA U



AIIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE,
CBOOOJTHOE TaJIeHNE TEJl, IBIKCHHUE MO OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKECHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
U3MeHEeHHe o0BbEMa TeN MPHU HarpeBaHWU (OXJIAKIICHHH), TEIUIOBOEC PaBHOBECHE,
WCTIapeHue, KOHJCHCAlMs, IUIABJICHUE, KpUCTAUIM3allusl, KUIICHUE, BJIaKHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapamMeTpaMH COCTOSIHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICCTBUE 3aPSA/I0B;

OTMCHIBATh MEXAHWYECKOE JBHKEHUE, MCIOJIb3ys (PU3NUECKHE BEITUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEprus, MOTEHIUAIbHAS HYHEPIusi, MeXaHUuecKas
paboTta, MexaHWYecKass MOIIHOCTh; IMPU ONUCAHUM MPABUIBLHO TPAKTOBATh
(GU3WYEeCKUl CMBICTT HMCIOJB3YEeMBIX BEIHYHMH, WX O0O3HAUYCHUS W CIWHMIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA T M TEIUJIOBBIC SIBJICHMS,
UCTIONIB3Ysl (DM3UYECKHE BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsi DHEPIrusl XaOTUUECKOIO JBUKEHUS MOJIEKYJ, CPEAHEKBAApaTHIHAS
CKOPOCTh MOJICKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PUIIMEHT TMOJIe3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENsA; IIPH OINKMCAHUU
NPaBWIbHO TpPakKTOBaTh (DU3WYECKUN CMBICH MCHOJIB3YEMbIX BEIMYMH, HX
0003HAUCHUS W EOUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(u3NYECKyIO BEIUYUHY C APYTUMU BEIUUMHAM;

OIMCHIBATh U3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECCTBA U JICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBL: DJICKTPUUYCCKUMN 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTH I0JI, TOTEHIINA, PA3HOCTh MOTEHIUAJIOB;
IpH OINHCAaHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UUYCCKUH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHMs] M EIWHUIIBI; YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JAHHYIO0 (PU3UYECKYIO BEJIMUYUHY C IPYTUMU BEJTUYNHAMU;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONIB3YS (PU3UUYECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMHupHOTO Tsarotenus, I, II u 11 3akonsr HeroTOHa,
3aKOH COXpPAaHECHUS MEXAHWYECKONW OJHEPruu, 3aKOH COXPaHCHHS HUMITYJIbCa,
MPUHIMIT CYNEPHO3UIIMUA CHUJI, TPUHIUMII PABHOINPABUS HHEPIMATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeAHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUSI MOJICKYII C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOrO 3apsjaa, 3akoH KyloHa, mpu 3>TOM pa3inyarh CIOBECHYIO
GhOpMYyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUs (TPaHULIB,
o0acT) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHLMIIBI JEHCTBUS  MalllMH, M[pPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS HUX OE30MACHOTO HMCIIONBb30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLICCCOB C HCIIOJIB30BAaHUEM IPSIMBIX W KOCBEHHBIX H3MEPEHUM, IIPU ITOM
dbopMynupoBath mpoOieMy/3amady W TUIOTE3Y Yy4eOHOro AKCIEPHMEHTA,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO 00O0pYIOBaHMS, MPOBOAUTH OMBIT U
GbopMyIIMpPOBATH BHIBOIHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCHOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MMOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM IMPSMBIX U3MEPEHUHM, NPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKcHpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJI€ TaOnull U TpaduKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOroAaTh mpaBmia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO DSKCHEpHMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTrO
000pyI0BaHUS,

pemarh pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEJIUYUHBL;

pelmaTh Ka4eCTBEHHBIE 33141 : BBICTPAUBATh JOTHYECKN HEMNPOTUBOPEUYHUBYIO
LEMOYKY PACCYKICHHM C ONOPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEACTABIICHUS] YUYEOHOW W HAy4YHO-MOMYJSIPHON MH(POPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYYAEMYIO HH(POpMALHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHWS MO (PU3MKEe B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUS 3/10pOBbS U COOJIFOJIEHUSI HOPM JKOJOTHYECKOIrO
IIOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIIbl, PAaLMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBAaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonuy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

YUNTHIBAaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN 3JEKTPUUECKUI 3apsi, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, SI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MpH pelIeHUuH (PU3NIEeCKUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHUE SBJICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (PM3HMKH: JIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOTO IIOJNS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIUMHCS 3apsl, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, NIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alMs CBETa, JHCIEpCUs  CBETa,
dotornexrpudeckuii 3GhexT (horoaddekT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHENYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas

PaaOaKTUBHOCTD;
ONUCHIBaTh W3YUYEHHBIE CBOWCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NIPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), MUCIMONB3YA (U3NYECKUE BEIUUYHMHBI:
IEKTPUYECKUIN 3aps]l, CHJIA TOKA, JIEKTPHUUECKOE HaNpPsHKEHHE, JJIEKTPHUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIKYIIAs Cuia, padoTa TOKa,
WHAYKOUST MAarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPIrusl 3JIEKTPUYECKOrO0 M MArHUTHOTO IMOJIEH, MEpPHOJ U 4YacToTa
KoneOaHuil B KoJjeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAasl CHUJia JIMH3bI, TPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUI
CMBICTT HCIOJNB3yEeMbIX BEIWYMH, WX OOO3HAYEHHsS W €JAWHMIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHL, HCIOJIb3YsI
(u3HYeCKue BEIMYMHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJH, AJWMHA BOJIHBI U



JacToTa CBETa, SHEPTUsl M UMIYJIbC (DOTOHA, MEPHOJI TTOJTypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OIMUCAHWW TPABWIBHO TPAKTOBAaTh (DU3WUECKHA CMBICT
WCIIOJIb3YEMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISATh 3HAUCHUE (DU3UUECKON BEITUUNHBI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapauIeIbHOrO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH 3JIEKTPOMArHUTHOU
VHAYKIWA, 3aKOH MPSIMOJUHEUHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeHHa M1 horodddekra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MAacCOBOTO 4HUCIa, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIBI, 00JIACTH)
IIPUMEHUMOCTH;

ONPEAETATh HAMPABICHUE BEKTOPA MHAYKIIMA MArHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHna;

CTPOUTh M ONMCHIBATH HM300pAXKECHHE, CO37aBacMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 10 MCCIIEIOBAaHUI0 (DHU3WYECKUX SBJICHUN H
MPOLIECCOB C HCHOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHUI: TMPU STOM
dbopMyHpoBaTh MpoOJIeMy/3aady ¥ THUIIOTE3y y4eOHOTO DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TPEIIONKEHHOIO OOOPYIOBaHMS, IMPOBOIAUTH OIBIT U
(bopMyIIMPOBAThH BHIBOJIHI,

OCYIIECTBIISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUUINH, ITPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CIOCOO M3MEpPEHWS W HWCIOJIb30BaTh W3BECTHBIC
METObI OLICHKH ITOTrPEIIHOCTEN U3MEPEHNU;

HCCIEIOBATh 3aBUCUMOCTH  (DM3WYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (DU3WYCCKUX BEIUYMH B BHUAC TAOJHIl H
rpaduKOB, I€JIaTh BRIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;

coOroaTh mpaBuia 0€30MacHOTO TpyJa IMPH MPOBEICHUH HCCIICTOBaHHUI B
paMKax ydeOHOro JIKCIEpUMEHTa, Yy4eOHO-HMCCIeI0BATCIbCKON W IMPOSKTHOM
JEATETLHOCTH C HMCIOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaAHUS;

pemiath pacuéTHbIC 3a7a4d C SBHO 3aJIaHHOM (DU3UYECKOM MOJICIIbIO,
UCIIOIB3Ys (DU3UYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1au
BBIOMpaTh (DU3UYECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIUYHMHBI U (DOPMYIIBI,



HEOOXOUMbIE ISl €€ pelIeHUs, NMPOBOJUTh PAcU€Thl M OLIEHUBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,

penaTh Ka4eCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXICHUH C OMNOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sBICHMUS;

UCIIOJIb30BaTh ~ MpU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y IPEICTABIICHUS YUYEOHOW W Hay4YHO-MOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAIUMH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOIB30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ut obecrieyeHus: 6€30MacHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMM, JJIsl COXPAHEHUs 3/10pOBbS U COOJIOJIEHUSI HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIE€ C BBHIIOJHEHUEM pa3JMYHbIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PalUMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OIIEHUBAThH
BKJIAJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmyecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM K (undgposBbie)
) NMporpaMmbl Bcero Oﬂgpo'ﬂbm’l HpﬁaKanecxne o0pa3zoBaTe/ibHbIE
e padoThl padoThI pecypeI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHMUS
1.1 ®du3uKa U METOAbl HAYYHOTO MMO3HAHUS 2 bubmorexa LIOK
) https://m.edsoo.ru/7f41bf72
Hroro 1o pazaeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Jlunamnia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 hitps://m.cdsoo.rw/741bf72
Hroro mo paszeiny 18

Pa3nea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6nuoreka [IOK
] TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3:2 OCHOBbI TEPMOJIMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nuorexa IIOK
] @Da30BbIC NEPEXOJBI https://m.edsoo.ru/7f41bf72
Hroro 1o pazaeny 24
Pa3nen 4. JIEKTPOJIMHAMUKA
but6mmoreka [JOK
4.1 JrIeKTpocTaTHia 10 ! 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
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https://m.edsoo.ru/7f41bf72

49 ITocTostHHBIN 3neKTpUYeCKnid TOK. Toku B 12 bu6nuorexa IIOK
pa3IUYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITIACC

KosmyecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K (undposBbie)
) NPOrpaMmblI Bcero OHEPOHLHH Hpa;cnmecxn o0pa3oBaTe/bHbIE
e padoThbl e padoThbl pecypeI
Pasznen 1. JIEKTPOAMHAMUKA
1.1 MarunuTtHoe noJjie. JIeKTpOMarHuTHast 11 1 3 bu6nuoreka [IOK
' WHIYKLHUS https://m.edsoo.ru/7f41¢97¢
Hroro mo paszeiny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4ecKHUe U ANEKTPOMAarHUTHBIE 9 1 bu6nuoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢c
bu6mmoreka [JOK
2.2 MexaHn4ecKne U IEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pazaeny 24
Pa3nen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIELIMANIBHON Teopun 4 1 bubmuoreka LIOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41¢97¢
Hroro 1o pazaeny 4
Pa3nea 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [JOK
4.1 DneMeHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoerme aToma 4 https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
4.3 ATOMHOE 511p0 > https://m.edsoo.ru/7f41¢c97¢
Hroro mo pasaeny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

bubnuoreka [JOK

5.1 DNIEMEHTHI aCTPOHOMUU M acTpODHU3UKH 7 hitps://m.cdsoo.r/7f41c97c
Hroro mo pasaeny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 | Obobumaromee noproperne 4 bt mediooua/7641c97c
Hroro no paszaeiy 4
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIIACC
KosmyecTBo 4acoB DJIeKTPOHHbBIE
JlaTa
Ne Tema ypoka K I H3y4YeH uHppoBbIe
n/n yp Bcero OHTpﬁom’H paK;"quK "ﬂy o0pa3oBaTejibHbIE
ble padoTbl | He padoThI pecypebi
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnmnorexka [JOK
METOABI NO3HAHUS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MmecTo ¢uzuku B hopMupoBaHUU
2 COBPEMEHHOM (}1;21 HOM an)l EI/IHIE MUpa, B 1 Bubmorexa IIOK
p ' Hayt P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JIIOIeH
Mexanudeckoe BuxeHrne. OTHOCUTEIbHOCTh
3 MEXaHUYeCKOTo JABMxKeHus. [lepemenienue 1 Bubmorexa IIOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE MPSMOJIMHEHHOE JBUKECHUE 1 Bubmorexa IIOK
P P a1 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOJIMHEHHOE JIBU)KEHUE 1 Bubmorexa IOK
YCKOPp P 5 https://m.edsoo.ru/ff0c372¢
6 CBo0OoHOE TTazieHne. Y CKOpeHHe CBOOOHOTO 1 bubnmnorexka [JOK
naacHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npuxenue. [[Brxenue 1 bubnuoreka [JOK
MaTEepPUAIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpunnun oTHocuTenbHOCTH ["amues.
8 I/Ige HHaHLHLIe cucTteMbl oTtcueTa. IlepBbIit 1 Bubmiorexa LIOK
Pl - 1P https://m.edsoo.ru/ff0c3bed
3ak0H HproToHa
Macca tena. Cuina. [lpunuun cynepno3unuu
9 cui1. Bropoii 3akon HeroToHa st 1 buGnnorexa LIOK
’ . https://m.edsoo.ru/ff0c3bed
MaTepUAIbHON TOUKHU
10 Tperuii 3akoH HproToHa U151 MaTepranbHbIX 1 bu6mmotreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TATOTeHUs. CHila TAKECTH. 1 bubnuorexa [JOK



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

[IepBast kocMu4ecKas CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bubnnoreka [JOK

12 Cuiia roctu. 3akoH ['yka. Bec Tena
yipy YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennsa. Cuia
13 COII OTEIBJIGHI/IH i ql)/I(bZ[BI/I)KeHI/II/IE Tela B Bubnnoreka HOK
P P https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WJIM ra3e
[locTynarenbHOE U BpalllaTeIbHOE JBUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBL. bubnmnorexka [JOK
I1meyo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MaTepualbHOM TOYKH, CUCTEMBI
15 MaTepHualbHbIX ToueK. IMIynbce cuibl. 3aKOH bubmmoreka [JOK
COXpaHEHHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUJKECHUE
PaGora u momHOoCTh cuitbl. Kunetnueckas
16 SHEPrusi MaTepuagbHOi Touku. Teopema 00 bubmrorexa LIOK
P P NS p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEPIUU
[ToTrenuumansHas sHeprud. [loTeHuuanbHas
17 SHEprus ynpyro nehopMHUpPOBAHHOM bubnmnoreka [JOK
npykuHbl. [loTeHnnanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3H IMOBEPXHOCTH 3eMIIU
[ToTenuuanbHbIe U HETTOTEHIIUATBHBIE CHIIBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
18 H3MeH§HHeM MEXaHUYECKOW SHEPTUU CUCTEMBI bubnmorexa LIOK
P N https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPTUU
JlabopaTtopHast paborta «lcciaenoBanue cBsizu
a0O0ThI CHJIBI C U3MEHEHUEM MEXaHUYECKON
19 p https://m.edsoo.ru/ff0c478c
SHEPTUHU TejIa Ha MPUMEPE PaCTHKEHUS
PE3UHOBOIO KIYTa»
20 Kontponbnas pabota no Teme «KnunemaTtuka. bubmmoreka [JOK

I[I/IHaMI/IKa. 3aKOHEBI COXpPAaHCHUS B MCXAHUKE»

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

bubmuoreka [JOK

21 KHMHETHYECKOU Teopuu. bpoyHoBckoe htps-//m.edsoo.ru/f0c4dc2
neuxkerue. Auddys3us
XapakTep ABHKEHUS U B3aUMOJICHCTBUS
22 4acTUIl BenlecTBa. Mojenu CTpoeHus ra3os, https://m.edsoo.ru/ff0c4dc2
YKUJKOCTEH U TBEPABIX Tl
23 Macca monekyn. KonuuecTBo BemecTsa. https://m.edsoo.ru/fl0c4dc2
[TocTostHHast ABorazipo
24 TennoBoe paBHOBecue. Temneparypa u eé https://m.edsoo.ru/f0c4dc?
m3Mmepenue. [llkana remneparyp Llenscus
25 Wneanpusiii ra3 B MKT. OcHoBHOE ypaBHEHHE bubnmnorexka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOM dHE II“)I/II/IypBI/I)KeHI/IHpMOJE)eIf il bubnmorexa LIOK
p A . Y https://m.edsoo.ru/ff0c511e
Ypasuenue MenjeneeBa-Knanelipona
27 3akoH [lanbToHa. ['a30BbIe 3aKOHBI https://m.edsoo.ru/ff0c511e
JlabopaTtopHas pabora «cciaenoBanue
28 3aBUCUMOCTHU MEK]ly ITapaMeTpaMu COCTOSTHUS https://m.edsoo.ru/ff0c511e
pa3peRKEHHOrO ra3a»
H3onponeccel B uACATBHOM ra3e U ux bubnuoreka [IOK
29
rpaguyecKoe NpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTpeHHss Heprus TepMOAMHAMUYECKOU
30 CHCTEMBI M CTIOCOOBI €€ N3MECHCHUSI. bubnuorexa [JOK
KonuuecTBo Termiotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OAHOATOMHOI'O UJICAJIBHOTO ra3a
31 Buael Tenonepenaun buGnnorexa LIOK
. pell https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEMIOEMKOCTh BENIECTBA.
! o bubmuorexa [JOK
32 KonndecTBo TEMIOTHI pH TEIIIONIEpEIaYE.

AtrnabaTHBIN mporecc

https://m.edsoo.ru/ff0c5¢36
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33 [IepBblii 3aKOH TEPMOAMHAMUKH U €T0 bubnuoreka [IOK
MIPUMEHEHHUE K U30IpolieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs porieccoB B MpUpOIE. bubmmoreka [JOK
BTopoii 3aK0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicrBusa u KI1/I TerutoBoi bubnuoreka [JOK
MAalllHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ] https://m.edsoo.ru/ff0c600a
37 DKoJ0ru4YecKe MpoOIeMbl TETLIOIHEPTeTUKU https://m.edsoo.ru/ff0c600a
13 O6o6maromuii ypok «MoltekysipHas (Gu3uka. bubmmoreka [JOK
OCHOBBI TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «MOJ‘IpeKyJ'IHpHgH ¢duznka. OCHOBBI bubnnorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
40 [TapooOpa3oBaHue U KOHIACHCALIUA. bubnmnorexka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
41 AOcom0THAs 1 OTHOCUTEIIbHAS BJIAKHOCTD bubmuorexa [JOK
BO3yxa. HacelieHHbIil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnnueckue u amophHbie
42 Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB. bubmmoreka [JOK
Kunkue kpucramisl. CoBpeMeHHbIE https://m.edsoo.ru/ff0c65f0
MaTepHuabl
13 [1naBnenue u Kpuctaymuzanus. Y ienbHas Bbu6mmoteka [IOK
TerioTa miasiaeHus. Cyonumanus https://m.edsoo0.ru/ff0c6708
bubnuorexa [JOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca hitps://m.edsoo.r/f0c6820
DneKkTpu3anus Tei. DIeKTPUIECKUi 3apsi. bubnmnoreka [JOK
45
JIBa BUJia SIEKTPUUECKHUX 3apsJIOB https://m.edsoo.ru/ff0c6bcc
I1
4 | noxynponommma. 3axon coxpacrns u6morerca LIOK
YHpOBO ' P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsiia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bu6mmorexa [IOK
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

To4YeyHBIN 2IEKTPUYECKHUN 3apsi]

https://m.edsoo.ru/ff0c6ced

Hanpsok€HHOCTB 27€KTPUUECKOT0 TOJIS.

bubmuoreka [JOK

4 I1

8 P H%HHH cynep HOSHHI/.I.H HIICKTPUICCKIX https://m.edsoo.ru/ff0c6df2
nosei. JInauy HanpspKEHHOCTH

49 Pabota cuit anekTpocTaTHuecKoro moJis. bubmmoreka [JOK
Ilorennuain. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHUKHU U TUIIEKTPUKH B

50 3J'IpeKT I([)CTaTquI([:KOM nae Jusnexktpudeckas Bubnnoreka HOK

p ' p https://m.edsoo.ru/ff0c7018
MIPOHMIIAEMOCTh
51 OnexTpoéMkocTh. KoHmencaro bubnnorexa LIOK
p ) p https://m.edsoo.ru/ff0c7126

57 DIEeKTPOEMKOCTD IJIOCKOTO KOHEHCATOPA. bubnmnoreka [JOK

DHeprus 3apsLKeHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
n

53 Ha6opaT"0pHa$[ padora HSMepe,I,{He https://m.edsoo.ru/ff0c72¢c0
AIEKTPOEMKOCTH KOHACHCATOPa
[IpuHmMI nelicTBUs U MPUMEHEHUE

54 KOH,Z[UGHCEITOpOB, KOIUPOBAJILHOTIO armapara, https://m.cdsoo.ru/f0c72c0
CTPYHHOTO MPUHTEPA. DJIEKTPOCTATUYECKAS
3ammTa. 3a3eMJICHUE ICKTPONPHUOOpPOB
DIIEKTPUUYECKUI TOK, YCIOBHS €TI0

tBOBanwus. IlocTtosHubii ToK. Cn

55 cyHectTBona 0¢To ox. Cra https://m.edsoo.ru/ff0c72¢c0
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
Owma 15 yyacTKa e
[TocnenoBarensHOE, MapaIeIbHOE,

56 CMEIIIAaHHOE COEAMHEHHUE MPOBOIHUKOB. bubnnoreka [JOK
JlabopaTtopHast pabora «3yuenue https://m.edsoo.ru/ff0c 740
CMEIIIAHHOTO COCMHEHUS PE3UCTOPOB)

57 PaboTa 1 MOIITHOCTH AJIEKTPHUUECKOTO TOKA. bubnnoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akox OMa U1 HOJIHOM (3aMKHYTOMR

A ( YTOH) bubmuoreka [JOK

58 aNeKTpudecKkon renu. Koporkoe 3ambIKaHUeE.

JlabopaTtopnast pabora «M3mepenne AC

https://m.edsoo.ru/ff0c7ael
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HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHH

DNeKTPOHHAs TPOBOJAUMOCTH TBEPIBIX
METAIIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS

59 1 https://m.edsoo.ru/ff0c7ae0
METaJVIOB OT TEMIIEPATYPHI.
CBepXInpoBOIUMOCTh
60 DnexTpuueckuil Tok B BakyyMme. CBolicTBa 1 https://m.edsoo.ru/f0cTac0
AJIICKTPOHHBIX IMTYYKOB
[TomynpoBoHUKH, UX COOCTBEHHAs U
61 npm};egHaﬂ ipOBO,’HI/IMOCTL CaoiicTBa p—n- 1 bubmrorexa LIOK
‘ https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI
DNEKTPUUECKU TOK B paCTBOpaxX M paciiaBax
62 BHGKTIE)OIII/ITOB SHeKTplz)HHTHIIJ)eCKaﬂp 1 bubmnorexa LIOK
’ https://m.edsoo.ru/ff0c82ba
JIUCCOIMAIUS. DIIEKTPOIHN3
C) i .
NIEKTPHIECKHH TOK B rasax } Bubnmorexa LIOK
63 CamocTosATENbHBIN 1 HECAMOCTOATEIIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Mousaus. [1nasma
C) 0 i
64 | mpactusccroe npmvencune. pawnza |1 Butmrorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
N bubnuorexa [JOK
1
65 O06006mamui ypok «IeKTPOIuHAMUKA htps://m.edsoo.ru/f0c88be
KonTponbHas padora no teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
NEKTPUYECKUI TOK. TOKHM B pa3iv4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBusiit ypok. KontposibsHas pabora no 1 bubmmoreka [JOK
teMe "DnexkTpoanHamMuka’ https://m.edsoo.ru/ff0c8c56
63 PesepBHEIil ypok. Q000N YPOK TIO 1 bubnmnoreka [JOK

temaM 10 xiacca

https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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11 KITACC

KoaunuyecTBo 4acoB

Ne K II Aara J1eKTPOHHbIE NN (POBbBIE
Tema ypoxka OHTPOJIb pakTHYec w3yden p nugp
n/n Bcero HbIE KHe s o0pa3oBaTe/ibHbIE PeCypPChl
padoTshl padoThI
[TocTostHHBIE MATHUTHI U X
1 B3auMo/ieiicTBUe. MarauTHoe 1oJie. 1 bubmuoreka [JOK
Bexkrop MaruuTHOM MHAYKUMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON MHAYKIIUU
MarsuTHO€ 1moJjie TPOBOTHUKA C TOKOM.
. bu6mmoreka [{OK
2 nbeIT JpcTrena. Bzaumopeiicteue 1
SPOBOI?}?HKOE c TOKOM A https://m.edsoo.ru/ff0c98fe
3 Jlaboparopuas pabora «3ydcHue 1 1 bubnnoreka [JOK
MAarduTHOIO I0JII KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHMTHOTO OJI HAa IPOBOJIHUK
4 ¢ Tokom. Cuna Amnepa. Jlaboparopnast 1 1 bubnnorexa [JOK
pabora «lccaenoBanue aeHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHMTa Ha PaMKY C TOKOMY
JlelicTBuE€ MAarHMTHOTO TTOJIS Ha
bubnuorex K
5 JBUKYILYIOCS 3apsKEHHY0 yacTuly. Cuia 1 ht tfsj_I/ /Ic:l s d;)l'lg JER0COd A
Jlopenna. Pabora cuisl JIopeHia T ]
OnexkTpomMarauTHas HHAYKIus. [loTok
6 BEKTOPA MaT HHMTHOM HHIYILIH. Bﬂq 1 https://m.edsoo.ru/ff0c9df4
MHIYKUWU. 3aKOH 3JIEKTPOMAarHuTHOM
nHaykiuu Papanes
7 Jlaboparopnas pabota «VccnenoBanue 1 1 bubnnorexa [JOK
SIBJICHUS] 3JICKTPOMArHUTHON MHIYKLIIY https://m.edsoo.ru/ff0cal 50
NHayKTUBHOCTB. SIBI€HME CAMOUHAYKIIHH.
2 OJ1C camouHayKIMK. DHEPTUs 1 bubnmnorexa [JOK
MAarHUTHOTO I0JIS KaTYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMArHUTHOE T0JIe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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TexHuueckue ycTponucTBa U ux
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,

HepeMeHHHﬁ TOK. MOIIIHOCTH

9 DJIEKTPOMATrHUTHI, SJIEKTPOIBUTATEIb, https://m.edsoo.ru/ff0ca600
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TI€Yb
10 O6o06maromuii ypok «MarauTHoe moJe. bubnmnorexa [JOK
DneKTpOMaruHuTHasi HUHIAYKIUS» https://m.edsoo.ru/ff0cab82
1 KonTponbhas pabota no teme «MaruutHoe bubnuorexa [JOK
1oJie. DNEeKTPOMAarHuTHasi MHAYKLHS» https://m.edsoo.ru/ff0cad58
CB0OOOTHBIC MEXaHHYECKHE KOJICOaHUSI.
12 I"apmonnueckue konebaHusi. Y paBHEeHUE bubnuorexa [JOK
rapMOHHYECKUX Kosiebanuil. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPIUU
Jlaboparopnas pabota «VccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHHI
13 PHOAL https://m.edsoo.ru/ff0caf06
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIEC KOJeOaHus B
14 H[[eaHI;))HOM KOJIe0aTEIIbHOM KOHTYPE bubmnorexa [JOK
ype. https://m.edsoo.ru/ff0cb820
AHanorust MexJ1y MEXaHM4ECKUMU U
9JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
15 3Hep FI?III/I B UJICAJTbHOM KOJ‘Ie6aTIZHBHOM bubmorexa [JOK
p https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHbIE
16 MEXaHUYECKHE KOJ}I/€6I:1HI/I$I Pe3onanc bubmorexa LIOK
i ’ https://m.edsoo.ru/ff0cbb86
BoiHyX/1€HHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHus
17 Ilepemennsblii Tok. CUHYyCOUJAIbHBIN bubnnoreka [IOK

https://m.edsoo.ru/ff0cbd34
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MEPEMCHHOT'O TOKaA. AMHJII/ITYI[HOG n
ﬂeﬁCTByIOIHee 3HA4YCHUC CHJIBI TOKA U
HAITPS>KCHUA

Tpancpopmarop. IIpousBoacTso, nepegaya

18 o https://m.edsoo.ru/ff0cbd34
1 TOTPEOJICHUE IIEKTPUUECKON SHEPT U
VY CeTpoiCTBO U IPAKTUUECKOE IPUMEHEHHE
19 3neI£)T I/ILIGCKOFOPBBOHKa reHe ETO a bubnnorexa [JOK
P > T HEPATOD https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUI JIeKTponepeiayd
DKOJIOTMYECKUE PUCKU ITPU MPOU3BOJICTBE
anekTposneprun. Kynerypa
20 P P YIBTYP https://m.edsoo.ru/ff0cc324
WCIIOJI30BaHUSI SJIEKTPOIHEPTUU B
MTOBCEIHEBHOMW KU3HU
MexaHnudecKkue BOJIHBI, YCIOBHS
71 pacnpoctpanenus. [lepuon. Ckopocthb bu6nuoreka LIOK
pacnpoCTpaHEeHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOJIOJIHHBIC BOJTHBI
3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYKa. bub6nuoreka LIOK
22
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTs. [lIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
[IpuHUKIIBI paIUOCBA3U U TEIECBUACHHUS.
24 PHHI pal A https://m.edsoo.ru/ff0ccfe0
PasButue cpencts cBsa3u. Pagnonokanus
75 KontponsHas padora «Konebanus u bubnnorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonHEHOE pacpoCTpaHEHHUE CBETA B
26 ozlleo OJTHOI C eﬂlz T(l;)qeqlljblﬁ UCTOYHUK bubanorexa [IOK
p peae. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBeI;a [Toctpoenue nz06 axcegnﬁ B bubnnorexa [JOK
) P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
8 [Ipenomnenue cera. [lonHoe BHyTpeHHEE bubnmnorexa [JOK

OTPAXKCHHUC. HpeI[GJ'ILHHﬁ YIr'oJI IOJIHOT'O

https://m.edsoo.ru/ff0cd7{6
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BHYTPEHHETO OTPAKECHHUS

29 Jlaboparopuas padota «3mepenue bubmmoreka [JOK
IoKasareJisi IPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHuil B
30 nunze. Po MpJ'Ia TOHKOM J'II;IHSLI Bubmorexa TOK
- POpMY : https://m.edsoo.ru/ff0cddle
YBenudueHue JuH3bI
31 Ha6f) patophad pa60T% «Hcenenosanue https://m.edsoo.ru/ff0cddle
CBOMCTB M300paKEHUH B JIMH3aX)»
Hucnepcus cera. CoXHBIA COCTaB
32 oenoro ceera. L[Bet. JJaboparopnas pabora https://m.edsoo.ru/ff0cddle
«Halnronenue qucnepcuu CBeTay
33 Wntepdepennus cBeta. Audpakuus cera. bubnnorexa [IOK
Judpaximonnas peméTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTH CBETOBBIX BOJIH. bubnmnorexa [JOK
ITonstpuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue mpubOphI U YCTPOMCTBA U hitps://m.edsoo.ru/f0cf2e
yCJIOBHS MX 0€30MaCHOT0 MPUMEHEHUS
['panu1IBI TPUMEHUMOCTH KJIACCUYECKOM
36 MEXEIHII/-IIKI/I %OCT JIAThI CIIEAAIEHON bubanorexa [IOK
) Y https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh OHOBPEMEHHOCTH.
37 3aMeiieHue B eMeHZI[/I u CI())K alleHnue bubanorexa [IOK
p p https://m.edsoo.ru/ff0cfa42
JUTHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 ‘{aCTII)/ILILI CB;I3Ly MaC(Il)BI C JHepruei u Bubmorexa LHOK
) P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl MOKOS
KonTponbnas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
39 .
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ff0cf6£0
®oronsl. opmymna [1nanka. DHeprus u bubanorexa [IOK
40
UMIYJbC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpsiTue U uccnenoBanue Gpororddekra. bubnnoreka [JOK
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

Omsitel A. I'. CroseroBa

https://m.edsoo.ru/ff0cffc4

3akonbl potorddekra. YpaBHEHHE

bu6mmorexa [IOK

42 Oiinmrerina s porodrdpdexra. «KpacHas htps://m.edsoo.rw/f0d01 5e
rpanuiay Gorodddexra
13 Hasnenne ceera. Onbrtel [1. H. JIeOenena. bubnuorexa [JOK
XUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHruecKue ycTpoiicTBa U IPAKTUYECKOE
44 npuMeHeHue: poTorneMeHT, PoToaaTuuK, https://m.edsoo.ru/ff0d04a6
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3agad no reme «JIE€MEHTHI bubmuoreka [JOK
KBAHTOBOM OIITHKM https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OmbITEI
46 Pe3§ dopa 1mo paccessHUIO 0-4aCTHIL bubmorexa LIOK
pOOp p | https://m.edsoo.ru/ff0d091a
[InanerapHast MOJIesIb aTOMa
bu6mmorexa [IOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne u nornoienne ¢GoTOHOB IPH
48 ne ey)?o e aToMma C ouiloro (bOBHs[ 3Hepr1/n/1 Bubmiorexa LIOK
peXoll o A yp p https://m.edsoo.ru/ff0d0afa
Ha apyroi. Buasl criekTpoB
BonHosrle cBoyicTBa yacTuil. BoyHEI e
49 Bpoiins. KopmyckynsipHO-BOITHOBO# bubnmnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0d0ca8
W3JIy4CHUE
OTKpBITHE PATUOAKTUBHOCTH. OIBITEI
50 Pe3ep do I;lfo OIPEJICIICHUIO COCTaBa bubmorexa LIOK
POOPA pel https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHUS
CgoiictBa anbda-, 6era-, raMma-
51 H3Jy4yeHus. BivsHue paauoakTUBHOCTY HA https://m.edsoo.ru/ff0d0fd2
YKUBBIE OpPraHU3MBbI
OTKpBITHE IPOTOHA U HeUTpoHa. M30TOMEI.
P P PO bubnuorexa [JOK
52 Anbda-pacnaa. DIEeKTPOHHBIN U

IO3UTPOHHBIN Oera-pacnaj. I'amma-

https://m.edsoo.ru/ff0d1162
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U3Iy4YeHUe

DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHble

53 peakuuu. Snepusiii peaktop. [Ipodraemsr, bubnnorexa [JOK
MEPCIEKTUBBI, IKOJOTUUECKHUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIZICPHOM SHEPIreTUKHU
DneMeHTapHble yacTulibl. OTKpBITHE
o3uTpoHa. MeTo1bl HA0MIOACHUS U

54 PErucTpanyy dJIEMEHTAPHBIX YaCTHULL. bu6numorexa [IOK
Kpyribiii cton «®yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoiecTBusA. EAMHCTBO Qusnueckoit
KapTHUHbBI MUP»

Bun 3Bé3ar0r0 HeOa. Co3Be3ausl, spKue

55 3BE3bl, IJIAHETHI, UX BUJMMOC JBHKCHUE. https://m.edsoo.ru/ff0d0e38
Conneunas cucrema

56 Comrne. Conmednas AKTHBHOCTD. https://m.edsoo.ru/ff0d0e38
Wcrounuk sHepruu CosiHLA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TJIABHOM I1OCJIEI0BATEIBbHOCTH.

57 BuyTtpenHee cTpoeHue 3BE3 . https://lesson.edu.ru/lesson/db311e81-
CoBpeMeHHbIE ITPEACTABICHUS O ab8d-4{3a-af73-f32ff388d720
MPOUCXOKACHUH | dBoJonnK CoJlHIA U
3BE3]T
Muneunsiii [lyTe — Hama I'anakTuka.

58 [Tonoxenue u auxenue CoiaHIa B https://lesson.edu.ru/lesson/db311e81-
lNanaktuke. 'anaktuku. Y€pHble IBIPHI B ab8d-4f3a-af73-32{f388d720
SIIpAX rajakTHK

59 Egzgf;{iiﬂﬁfgsﬁz?e?fn?rgi?em(. Teopus https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-f32ff388d720
n3nyyeHue. MerarajgakTuka

60 HepelmeHHbIc POGIEME ACTPOHOMHH https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-f32ff388d720

61 KoHTpoTsHas paGoTa «IeMEHTEL https://lesson.edu.ru/lesson/db311e81-

ab8d-4f3a-af73-32{f388d720
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ACTPOHOMHU M ACTPOPHUIUKN

Oo6o06matomuii ypok. Pons ¢usuku n
aACTPOHOMHUHU B SKOHOMHUYECKOM,

https://lesson.edu.ru/lesson/db311e81-

1
62 TEXHOJIOTHYCCKOH, COLIMAIbLHON 1 ab8d-4f3a-af73-f32ff388d720
ATHUYECKOU cepax IesITeTbHOCTH YeJIOBEKa
63 I?ngu(l;}g;f;gggg' 51\221?1?011;14?;0 E)Z;IHKH 1 https://lesson.edu.ru/lesson/db311e81-
p p i ab8d-4f3a-af73-f321f388d720
KapTUHE MHUpPa
64 &ioiﬁlmqﬁ Higpgggﬁi;(b?f;iﬁ?;ﬁ o 1 https://lesson.edu.ru/lesson/db311e81-
p OpMHp peA ab8d-4f3a-af73-f321f388d720
¢bu3nvecKoii KapTUHE MUPA
O6o6maromuii ypok. Mecto pusunueckoi
65 KapTUHBI MUpPA B 00ILIEM sy 1 https://lesson.edu.ru/lesson/db311e81-
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ab8d-4f3a-af73-132{f388d720
MIPEACTABJICHUI O PUPOJE
66 Pe3epBHbIil ypok. MarHuTHOE 1OJIE. 1 https://lesson.edu.ru/lesson/db311e81-
DneKTpOMarHuTHas MHAYKIIHSI ab8d-4f3a-af73-132{f388d720
67 PesepBHbIit ypok. Ontuka. OCHOBBI 1 https://lesson.edu.ru/lesson/db311e81-
CIIeIMAJIbHON TEOPUH OTHOCUTEILHOCTH ab8d-4{3a-af73-f32ff388d720
63 Pesepnsrii ypok. KBantoBas ¢usnka. 1 bubnnorexa [IOK
DneMeHTHl aCTPOHOMUU M aCTPOPHU3UKHU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHME

OBPA3OBATEJIBHOI'O TIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYHEHUKA

. ®dusuka, 10 knacc/ Mskumes I'.5., byxosnes b.b., Corckuit H.H. oz
penakmueit [lapdentreBoii H.A., AktinonepHoe o6mecTBo «M31aTenscTBo
«IIpocsemenue»

» ®wuswuka, 11 xmacc/ Msxumes ['.J1., Byxosues b.b., YUapyrua B.M. nox
penakimueit [lapdentreBoii H.A., AkunonepHoe ooiiectBo «M31aTenbCTBO

«ITpoceemienue»

. ®uzuka. 10-11 xnaccel. 3anaunuk / PeimxeBuu A. I1. [IpodaBapuant

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

https://resh.edu.ru/subject/28/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07



