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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHS HAa YpOBHE CpEIHEro oOImero oO0pa3oBaHHS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHUN K pe3ylibTaraM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi pabodeil mporpaMMbl BOCHUTAHHUS W KOHLENIUU IPENoJaBaHUsl y4eOHOro
npeamera «@Pusznka» B o0Opa3oBaTeNbHBIX  oOpranuzanusx Poccuiickoit ~ ®Dexpepanuu,
pean3yIOLMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mnporpaMMbl 1o (U3MKE HaIlpaBieHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronxcs 10-11 kmaccoB npu o0ydyeHun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOTO oaxoaa. [IporpamMma no u3nuke cOOTBETCTBYET
tpeboBanussM PI'OC COO Kk MmIaHUPYyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOy4YeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealn3alli MEKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM Y4YEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC L€ M3Y4YCHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero oOpa3zoBaHus, IJIAHUPYEMbIE
pe3yabTaThl OCBOCHMSA Kypca (U3MKU: JUYHOCTHBIC, MeETalpeIMEeTHBIE, MpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (u3HKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (PU3MKHU HAa 6a30BOM ypOBHE, B TOM UHUCIIE

IPeMETHBIC PE3YJIbTATHI 10 TO/1aM O0YUYEHHUS;

e cozaepxanHue yueOHoro npeamera «Pusnka» 1o rojgaM o0ydeHusl.

dwusnKa Kak Hayka 0 Haubosee o0MIMX 3aKOHAX MPUPOJIbI, BEICTYIAs B KAYECTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCHT CYIIECTBEHHBIM BKIJIAJ] B CHCTEMY 3HaHHUK 00 OKpPYKAIOLIEeM MHUpE.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOpA3yIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJICHUHN, U3y4aeMbIX
XUMHEH, Ouonoruei, pusmueckoir reorpadueir u acrpoHomueil. Mcrnons3oBaHHEe W aKTUBHOE
npUMeHeHne (U3MYeCKUX 3HAHUN ONpeAeiseT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTH B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U Jpyrux. M3yuenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE ECTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydJarommxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATH HAyYHBIM METO/1 [TI03HAHUS IPY BBIIOJIHEHUH UMU YYEOHBIX UCCIIEI0BAaHUM.

B ocHoBy Kypca Qu3uku 1715 ypOBHS CpeIHEro 00IIero o0pa3oBaHusl MOJIOKEH P UACH,
KOTOPbIE MOKHO pacCMaTpHUBaTh KAK IPUHIUIIBI €r0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBIJIAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepHall U3 BCEX pa3lesioB (PU3UKH, BKIIOYACT KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOU (pU3MKH.

Hoes cenepanusayuu. B cooTBeTCTBHM C HEMl MaTepuan Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanosiaraeT UCIOIb30BaHUE T'YMaHUTapPHOTO
noTeHuuana (U3NUECKOi HayKu, OCMBICTICHHE CBS3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDAaBCTBEHHBIMU U YKOJIOTMYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypce pus3uku npeanosaraet 3HakOMCTBO C IITUPOKUM
KPYTrOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoesn »sxonocusayuu peanusyercs MOCPEACTBOM BBEACHHS JJIEMEHTOB COACpXKaHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM IMPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOJIeM palliOHAILHOTO MPUPOIOIIOJIB30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOImero oOpa3oBaHUs
ABISAIOTCA (pU3nMYeckue Teopuu ((popMUpOBaHUE MPEACTAaBICHUM O CTPYKType IOCTPOEHUs
¢uznueckoil Teopuu, poiu (GYHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHil, IJIs ONMHMCaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUH U IPOLIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAX0A B Kypce GU3MKU peaau3yeTcs MpekIe BCEero 3a cuér
OpraHu3aly KCIEPUMEHTAIbHON NEeATENIbHOCTH oOyuatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HUCIOJNB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHUYECKUX MPAKTHUYECKUX paboT. BrigeneHue B ykazaHHOM mepeyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJSL U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBaHMS U OCHAIeHUs Kabuneta (usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYUYAIOUIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHHS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEW (PM3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB MO TIPOBEpKE
MPEJIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHKE yAENseTCs PEUICHUIO PACUETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 3a/JaHHON (hPU3MUYECKON MOJIENbIO,
MO3BOJISIOIINE IPUMEHSTh U3YUYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3Jiena Kypca,
TaK UM MHTETPUPYs 3HAHUSA U3 pa3HbIX pa3aenoB. [l KauecTBEHHBIX 3a/Jad MPUOPUTETOM
SABIISIIOTCS. 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKHX SBICHHM M MPOLECCOB B
OKpY>Karole >Ku3HHU, TpeOyrommue BbIOOpa (QHU3MUECKOW MOAETH A CUTyallMd MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmMu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
obOecrieueHHI0 ydyeOHOro Imnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHUs JOJKCH M3y4aThCsl B YCJIOBHSIX MPEIMETHOrOo KabwHeTa (U3MKU WU B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro IUKiIa. B xabunere
bu3KKH JOKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 0O0PYAOBAHKE ISl BHITOTHEHUS YKa3aHHBIX
B IporpamMmme 1o (U3MKEe YYCHHUYECKHX MPAKTHYECKUX paboT U JAEMOHCTPALMOHHOE
000opyI0BaHUE.

JlemoHCcTpanmoHHOEe 000pymoBaHHe (HOPMHPYETCS B COOTBETCTBUM C TMPUHIIAIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECHEeYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe MO
bu3nKe KIIOYEBBIX JIEMOHCTpAIMil AJsi UCCIIEJOBAHMS H3y4aeMBIX SIBICHUII M IMPOIIECCOB,
IMIIUPHYECKUX U (PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHA.

JlaGopaTtopHoe 00OpymOBaHHE IJsl YYCHHMUYECKHX IMPAKTHYECKHX paboT ¢GopmupyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecredynBaeTcsl B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
IOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHHE HHTEpeCca M CTPEMJICHUS OOYYaIOUMXCS K HAyYHOMY H3YYEHHUIO

IPUPOJIbI, PA3BUTHE UX MHTEIIEKTYalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEICTABICHUA O HAydyHOM MeETOJe TO3HaHUuS U (HOPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;



(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3yuyeHHUs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dopmupoBaHUEe YMEHHI OOBSCHATD SBJICHUS C UCIIOJIb30BAaHHEM (DPU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dbopMHpOBaHUE TPEACTABICHUN O POIH (PU3MKH IS Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHM.

JlocTrkeHUe STHX Leledl 00eCreyrBaeTCsl PElICHUEM CIEAYIOMIMX 3ajad B Ipolecce
U3y4eHHUS Kypca (QH3UKU Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUI 00 O0INX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsh MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, HIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY ¥ 3JIEMEHTHI aCTPODU3UKH;

¢opMHupoBaHHE YMEHUN MPHUMEHATh TEOPETUYECKHE 3HAHMUA Uil OOBSICHEHUS
(Gu3nyeckux SBIEHUM B MNpUpoJe M JUIsl NPUHATHS HNPAKTUYECKUX peIIeHUud B
IIOBCEHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIICHUs pa3IMYHbIX 337ad C SIBHO 3aJaHHON (usnueckon
MOJIENIBIO, 3ajjad, IOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (pusnueckon
MO/JIEJIH, aJIEKBaTHOM yCIIOBUSIM 3a]1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIMUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

OBJI/ICHUE METOJAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBENEHUS (HU3MYECKHUX
OKCIEPUMEHTOB,  aHalW3a H  UHTEpOpeTanud  MHPOPMALUMH,  ONpEACICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yJIbTara;

CO3/1aHME YCJIOBUM JUIsl pa3BUTHSI YMEHUN IPOEKTHO-UCCIIEI0BATENIBCKON, TBOPUECKON
JeSITEIbHOCTH.

Ha wsydenue ¢usuku (0a30BBI ypOBEHb) Ha ypOBHE CPEIHETO OOIIEro oOpa3oBaHHS
orBoguTcst 136 wacoB: B 10 kitacce — 68 yaco (2 yaca B Hezaeno), B 11 kiacce — 68 vacos (2
yaca B HEJICINIO).

[Ipennaraemeiii B mporpamMmme 1o (pu3mKe nepeueHb J1ab0paTOPHBIX U MPAKTUISCKUX pabOT
SIBJIIETCS. PEKOMEH/JIOBAaHHBIM, YYHTENb JIeTaeT BBIOOpP IMPOBEICHUS TaO0OPATOPHBIX pPadoOT H
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoie. HayuHble MeTOAbl MO3HAHUS OKpyXkaruiero mupa. Posb
IKCIIEPUMEHTA U TEOPHH B MIPOIIECCE TIO3HAHUS MMPUPOIBL. IKCIIEPUMEHT B (pU3HKE.
MopenvupoBanue (GU3HUECKUX SBJICHHH U TporeccoB. Hayunsle runore3sl. Ousznueckue
3aKOHBI U TEOpUHU. | paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [ [pHHITMIT COOTBETCTBHS.
Poip u mecro ¢(us3uku B (GOPMHPOBAHMU COBPEMEHHOW HAayyHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIEATEIbHOCTH JTHOJICH.
Jlemoncmpayuu
AHaioroBblie U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3znen 2. MexaHuKa

Tema 1. Kunemamuka

Mexaandeckoe aBHkeHHe. OTHOCHTEIBHOCTH MeExXaHudeckoro asmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, cKOpocTh (CpeiHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIMH HA OCU CUCTeMbl kKoopAuHaT. CloKeHHE NMepeMelleHUN 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIoKeHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTU U NIEPEMEIICHUSI MaTEPUATIbHOW TOYKH OT BPEMEHH.

CBoOogHoOe mmajieHre. Y CKopeHue CBOOOTHOTO TaACHUSI.

KpuBonuneriHoe JnBrkeHue. JIBrokeHHME MaTepUaIbHOM TOYKHM 110 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCThb, JIMHEWHas cKopocTh. l[lepuom u
yacToTa oOpaiieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoiicTBa U MpakTUYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIOB,
LETTHbIE U peMEHHBIE TIEpeaayH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, UIUTFOCTPALINS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUXKECHUS.

[IpeobOpazoBanue ABMKEHUHN C UCIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peskKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOoIeHHOro Mo YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO Ma/ICHHUS.

Hamnpagnenue ckopocTH Nnpu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHue HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIICHUS ~ MEXIYy  NYTSIMH,  NPOMJICHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PaBHBIC MPOMEXYTKH BPEMEHH IMpPHU PABHOYCKOPEHHOM JIBJKEHHH C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHue ABUKEHUS IApUKa B BI3KOM KUIKOCTH.

N3yuenue nBuskeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ["anmuiies. 1lepBoiii 3akoH HetoToHa. MHEpiimanbHbIe CHCTEMBI
OTCuUéra.



Macca tema. Cuna. IlpuHnmn cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUalIbHON TOUKU. TpeTuii 3akoH Hpr0TOHA [111 MaTepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cusaa conpoTUBICHUS
MIPU JIBM>KCHUH TeJla B )KUJKOCTH WM rase.

[ToctynarenbHoe U BpaliaTelnbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OCU BpauieHus. Ilnedo cunbl. YcimoBus paBHOBecHs
TBEPAOTO TeIA.

TexHuueckue yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAMIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLUH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxxeHue CHil.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT Ae(opMaIi.

HesecomocTs. Bec Terna npu yCKOpEeHHOM NOABEME U NTAJICHHUH.

CpaBHEHME CHII TPEHUS NTOKOS, KAYEHUS U CKOJIbKEHUS.

VYcoBus paBHOBecUs TBEPAOrOo Tena. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

W3ydenue aBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccenepoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopMariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPAIEHUS.

Tema 3. 3akoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOUKHM (Tea), CUCTEMbl MaTepUalbHBIX TOYeK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PEakTUBHOE ABUKEHUE.

Pabota cunbl. MOIHOCTD CUIIBI.

Kunernueckas sHeprust MarepuaibHOH TOUKH. Teopema 00 M3MEHEHHH KHHETHYECKOU
SHEPIUM.

[TorenuuansHas sueprus. [loreHnuanbHas 3Heprus ynpyro AepopMUPOBAHHON MPYKUHBL.
[loTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[MoTeHnmanpHbie W HEMOTEHIUAIbHBIE CHIBL. CBsi3b PabOTHl HEMOTEHIIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEp, IPYKUHHBIN
IUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon noTeHMaIbHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol



W3ydenne aOCOMIOTHO HEYNPYroro yiapa C TMOMOIIBIO ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHEM MEXaHWYECKOW JHEpPrHH Tella Ha
IpUMepe PacTsHKEHUS PE3UHOBOTO JKIYTa.

Paszgen 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOJHUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHUECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIL BELIECTBA.
Mopnenu cTpoeHusi ras3oB, KMJIKOCTEH M TBEPABIX Tl U OOBSICHEHHWE CBOWMCTB BELIECTBA Ha
OCHOBE 3TUX Mojenei. Macca u pasmepsl Motiekys. KonuyectBo BemiectBa. llocTosiHHas
ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIOTHasg TemIepaTypa Kak Mepa CpeJHEl KUHETHUYECKOM SHepruu
TEIUIOBOrO JBWXeHHMs dactul ra3a. [llkama temnepatryp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanbToHa. M3omponecchl B HACAIbHOM Trasze C
MOCTOSIHHBIM KOJIMUECTBOM BelecTBa. ['paduyeckoe mnpeacraBieHe U30MPOILIECCOB: N30TEpPMa,
M30x0pa, u3obapa.

TexHnyeckue ycTpoiCcTBa U IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHEHUN.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUKECHHUS.

Mogpens onbita [lTepHa.

OnpIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHUSL.

Mogenb, HIUTFOCTPUPYIOLLAs IPUPOLY JABJICHHs ra3a HA CTEHKHU COCYya.

OMnBIThL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Onpenenenne Macchl BO3JlyXa B KIIACCHOW KOMHATe€ HAa OCHOBE HW3MEpPEHHH 00bEéMa
KOMHATBhI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHaMuueckass cucTemMa. BHYTpeHHss 3HEpruss TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KonnyecTBo TemnoTel U paboTta. BHyTpeHHsIs1 3HEPTUsl OHOATOMHOI'O
UJeanbHOro raza. Buasl teruonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3ITydYEeHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. Koan4yecTBo TEIOTHI Py TEIUIONEepeaaye.

[lonsarue 06 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoauHaMuKu. IIpumeHenue
NepBOT0 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I 'padudeckas naTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTh poieccoB B IpUPO/IE.

TennoBeie MamuHbl. [IpuHIUIBEL AeiicTBUS TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamnHax. Koadduuuent nonesnoro neiictBus teruoBoi mammubl. Lukin Kapuo u
€ro Ko3(UIMEHT MOJIE3HOTO eHCTBHUA. DKOJIOTHYECKHE POOIeMbl TEIIOOHEPTETHKH.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIMUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

W3Mmenenue BHYTpEHHEW 3HEPruy Tejla MPU COBEPUICHUU PabOTHI: BBUIET MPOOKU U3
OYyTBUIKH TOJI JICHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3¢upa B JATYHHOH TpPyOKe MyTéM
TpeHUs (BUICOIEMOHCTpAITH).

H3meHeHre BHYTpEHHEH sHEpruu (TeMIiepatypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHWHBI, IBUTATEIS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

N3mepenne yaenbHOM TeMI0EMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn eewjecmea. DPazoevie nepexoowvt

[TapooOpazoBanue u koHaeHcaus. Mcmapenue u  kuneHue. AOcCoOIOTHas U
OTHOCHUTEJIbHAs BIAKHOCTH BO31yXxa. HachlleHHbIN map. Y aenbHas TEIioTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Teépmoe Teno. Kpucranmuaeckue u amopdHbie Tena. AHH30TPOIMHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m Kpucramnusauus. Y aeibHas
TerioTa masienus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4eckue ycCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMH MOJIYUYESHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CniocoObl U3MepeHusl BIaKHOCTH.

Habmtoienue HarpeBanust U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpauus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 0OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3znea 4. diiekTpoauHaMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tel. OJNEKTpUYecKuM 3apsan. JlBa BHJA 3JIEKTPUYECKUX 3apsfiOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsigoB. 3akoH Kynona. ToueuHbl  3JIEKTpUYECKUH  3apsil.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nexTpuueckoro mnossd. IlpuHuun cynepno3unuu
AIEKTPUYECKUX MOJIeH. JINHNY HANPS)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratuyeckoro monsA. [loTenuman. Pa3HOCTH MOTEHILMANOB.
[TpoBOAHMKY U TUAIIEKTPUKHU B JIEKTPOCTATUYECKOM IoJie. J{uaaeKkTpruuecKkas MpOHUIIAEMOCTb.

OnektpoéMkocTb. Konmencarop. DJIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopA.

TexHuyeckue yCTpOICTBA M MPAKTUUYECKOE MPUMEHEHHE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
JNEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIAEHCATOp, KOMUPOBAJIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

Llemoncmpayuu

VY eTpoicTBO U MPUHITUIT AECHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBie Ha3IeKTPU30BAHHBIX TE.



DIEKTPUUECKOE MOJIe 3apsXKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DINEeKTpOCTaTUYECKas 3allIHTa.

JIM5IIeKTpUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCATOpa OT IUIOMIAau  IUIACTHH,
pacCTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

H3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuyeckuit moxk. Toku é paznuynvix cpedax

DNEKTPUUYECKUIM TOK. Y CJIOBUSL CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. VICTOYHUKH TOKA.
Cuna toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s yyacTka Lenu.

DIIEKTPUYECKOE CONPOTHUBIICHHUE. VY nenbHoE COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoarenbHOE, NapaiebHOE, CMEUIAHHOE COSTUHEHUE TPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxkoyins—Jlenia. MOmHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM ) AJIEKTprUeckoi emnu. KopoTkoe 3aMbIkaHMeE.

DJNIEKTPOHHAsI TPOBOIUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temriepatypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonuuku. CoOCTBEHHass W TPHUMECHAs IPOBOJUMOCTD IOJTYIIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUYeCKUd TOK B PacTBOpax U paciulaBaxX O3JIEKTPOJIUTOB. ODJIEKTPOIUTUYECKAsS
JUCCOLUausl. DIEKTPOIIN3.

DJIEKTPUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENIbHBIN pa3psa. MosHus.
ILnazma.

TexHudeckre yCTporucTBa U MPAKTUIECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, peocTar,
UCTOYHUKU TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAaKyyMHBIA  JHMOA, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaMPsHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOUIAIN
MONEPEYHOT0 CEYEHUSI U MaTepHaa.

CwmenianHoe coeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEeH cuibl. KopoTkoe 3amblkaHHE TajibBaHUYECKOIO
3JIEMEHTA U OlLIEHKa BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JHO/IA.

Yuenuueckuui sxcnepumenm, rabopamopmvie pabomul

N3yueHne cMemaHHOro COeAMHEHUST PE3UCTOPOB.

H3mepenue 37eKTpOABUKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

Habmtoienue snextpoimnsa.



MexnpeaMeTHbIe CBSI3U

W3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISCTCS C y4ETOM
COJIEP)KATENBHBIX MEKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHH.

Meoscnpeomemuvie nowsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO IO3HAHUSA:
SBJICHHE, HAy4YHBIM (HaKT, THMoTe3a, (U3MYecKas BEJIMYMHA, 3aKOH, TEOpHsi, HaOJIOJICHHE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPECHUE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHHH, IMHEWHAs PyHKIIN, Tapadoia, Tunepooa,
uX TpayKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUN: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOMKIAECTBO, BEKTOPHl MU KX IPOEKIMU HA OCH KOOpJHHAT,
CJI0’KEHUE BEKTOPOB.

bBuonoeus: MexaHnueckoe JBW)KCHHE B KUBOW npupoje, nuddysus, ocMoc, TemiooOMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEAauH, TEINIOBOS PAaBHOBECHUE), SJICKTPUUECKUE SIBJICHUS B
JKUBOU IIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, YKUJIKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBA METAJJIOB, JIEKTPOJIUTUYECKAS TUCCOLMAIMS, FaJIbBaHUKA.

T'eoepagpus: BIaxxHOCTH BO3/yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe JBUKEHUM C UCIIOIH30BAHMEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJUIUIHUKHA, HCIOJIb30BaHUE 3aKOHA COXpPAHEHUS HMMIYyJbCca B TEXHUKE (pakera,
BOAOMET W JApPYTHWE), JBHTarelb BHYTPEHHErO0 CropaHMs, IlapoBas TypOuHa, OBITOBOM
XOJIOJIWJIbHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM YHUCIIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHHE
3JICKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEP, JJICKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JICKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznea 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTrositHHbIE MarHuThl. B3anMOAeHCTBHE IIOCTOSHHBIX MAarHUTOB. MarmuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMH. [IpUHIMI Cyneprno3UMy MarHUTHBIX 10J1e. JIMHUY MarHUTHOU
nHAyKIMK. KapThHa TMHUI MarHUTHOM MHAYKLIHUHU IOJI HOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOJHMKA C TOKOM. KapTuHa NMHMHM MHIYKIMM MarHUTHOTO IOJISA
JUIMHHOTO IIPSIMOTO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJAHMKA, KaTYHIIKH C TOKOM.
OmneiT Opcrena. BzanmopelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOZyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxynb U HampasicHHE. JIBW)KEHUE 3apsyKEHHOM 4YacTHULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

SIBneHue 3yeKTpOMarHUTHOM WHAYKUMHU. [IOTOK BeKTOpa MarHUTHOM HMHIYKLIHH.
DNEeKTpOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHOU UHAyKunu Papazes.

BuxpeBoe siiekTpudeckoe moJie. JNEKTPOABIKYILAs CHjla HMHIYKIUU B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIaTEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NuaykTHBHOCTS. SIBICHME CAMOMHIYKIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKIUU.

OHeprus MarHUTHOT'O T0JIS1 KaTYIIKH C TOKOM.



DIIEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHMTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTULl, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

[HericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHure ANeKTPOMArHUTHON MHIYKITUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl MHAYKIIMU OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBiieHME CaMOMHIYKIIU Y.

Yuenuueckuiui sxcnepumenm, nabopamopmsvie pabomul

N3yyeHrne MarHuTHOTO MOJIsL KaTYLIIKH C TOKOM.

HccenenoBanue 1elcTBUS IOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBeHUs 371€KTPOMAarHUTHONW WHIYKIUU.

Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONeOAHUSA

Konebarenpnas cucrema. CBoOonmHble MexaHWYeckue Konebanus. [‘apmoHudeckue
koneOanusi. Ilepuon, uacrora, ammuutyga u (aza koneOanuil. I[lpyXMHHBIT MasTHUK.
MareMaTHYeCcKnii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KoJjieOaHui. [IpeBpamienue >Hepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUX.

KoneGarenbupiit xoHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHHOM
KOJIOATEIbHOM KOHTYpe. AHAIOTHUS MEXIY MEXaHWYECKMMH M 3JICKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUS SHEPTrUU B UACATBHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE KOJIeOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE 371€KTPOMarHUTHbIE KOJIEOAHHUS.

ITepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOI0 TOKA.
AMIUIUTYTHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBoactBo, mepegaya W MOTPEOICHUE BSIEKTPUUYECKON HSHEPIHH.
OKOJIOTUYECKHE PUCKM IpU IPOU3BOJACTBE 3EKTpodHepruu. KynpTypa ucnosap30BaHus
3JIEKTPOIHEPIUHU B TOBCEAHEBHOM )KU3HHU.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DSJIEKTPUUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTenbHOM cUCTeMbI (IPY>KHUHHBIN WM MaTeMaTHUYeCKUN
MasITHHK).

Habmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHbBIX KOJI€OaHUH.

Habmioenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEeOaHNUS.



OcmumorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HamlpsOKEHUS OT  BPEMEHM) s
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc npu mocnegoBaTeIbHOM COEAUHEHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCATOopa.

Mojienb TUHUY 3JEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

HccnenoBanue 3aBUCMMOCTH MIEPHOJIa MAITBIX KOJeOaHUH Tpy3a HA HUTH OT JIJTMHBI HUTH H
Macchl Ipy3a.

HccrnenoBanre TMEepeMEHHOrO0 TOKa B IENM U3 IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexannyeckue BOJIHBI, yciaoBUs pactipoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BojHbL. [lomepeunble M mpononbHble BOJHBL. HWHTepdepenmms u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIyYEHHUS AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BekTopoB E, B, V B anekrpoMarautHo# BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpejoMJeHHe, moispuzauusi, audpakuus, wuHreppepenuus. CkopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHIIBL paTuOCBA3HU U TEIEBUACHUSA. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroLle cpeibl.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPHUMEHEHUE: MY3bIKaIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, panap, paAHuONpHUEMHUK, TEJIEBU3OD,
anTeHHa, Tenedon, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE MOTIEPEYHBIX U ITPOI0JIBHBIX BOJIH.

KoneOG:mromieecs Teno kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: ¥ MpeioMICHHS] MEXaHUYECKUX BOJIH.

Ha6mronenue naTepdepeHnn U AUPpaKkuid MEXaHHIECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
Kosie0aHuil.

UccnenoBanue  CBOWCTB — AJIGKTPOMATHUTHBIX ~ BOJIH:  OTPaXXE€HUE, TIPEIOMIICHUE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe paclipocTpaHeHUE CBETa B OJHOPOIHOM cpejie.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbl OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUNl B IJIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkoOHbI IMpEIOMIICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npesnomienus. [lonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHBIA yroja MOJHOIO BHYTPEHHEIO
OTpPaXKEHUSI.

Hucniepcus ceera. CiioxkHbIN cocTaB Oemnoro cera. LIBerT.



ColOuparoniue W paccewBaromue JUH3bL. ToHkas nuH3a. DOKycHOE paccTosHUE |
ONTHUYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHre n300paxeHnii B COOUPAIOIINX W PACCEHBAIOIINX
nuH3ax. @opMyila TOHKOM JIMH3BIL. Y BEIMYEHHE, JaBaEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPHUIECKON ONTHKH.

BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOJICHUSI MAKCHMYMOB U1 MHHUMYMOB B MHTEP(EPEHIIMOHHOW KapTUHE OT JABYX CHH(]a3HBIX
KOIE€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. Judpaknuonnas pemérka. YcioBue HAOMIOICHUS TJIABHBIX
MaKCHUMYMOB TIPH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYECKHE YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oroarmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeliHOe pacnpocTpaHEeHUE, OTPaKEHHE W MpelomiieHHe cBera. OnTudeckue
npuOOpBHI.

[TotHOE BHYTpEeHHEE OoTpakeHUue. MoJieb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOTA, TEIECKOIA.

HaGmronenue naTepdepeHm cBera.

Hab6nronenue nudpakuuu cBera.

Hab6monenue aucnepcun cera.

[Tonyyenue criekTpa ¢ TOMOILBIO TPU3MBI.

[TomydyeHue cekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Hab6nronenue nosspusamuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue nokazaresns MpeoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB H300paKECHHIA B JIMH3AX.

Hab6nronenue aucnepcun cBerta.

Pa3nes 6. OcHOBBI cienHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuubl NPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTynaTel cnenmanbHOM TEopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJISI CKOPOCTH CBE€Ta B BaKyyMmMe, IPHHLHI
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/YICHUE BPEMEHU U COKPALLECHUE JITUHBI.
OHeprus U UMIYJIbC PEAATUBUCTCKON YaCTULIBI.
CBs13bp MacChl € SJHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULBl. DHEPTUs OKOSL.

Pa3zpnen 7. KBanToBas puszuka
Tema 1. dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [ranka cBs3M dHEPruu POTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIbC
doToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
doroaddexra. Ypapuenue Ditamreiina s porordpdexra. «Kpacnas rpanuna» dporosddekra.
JaBnerune cera. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHUYeCKHEe YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTo3(hdeKT Ha YyCTaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoToddekTa.
CBeToauoI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -dactuil. [lnanerapras
mozens atoMa. Iloctynarel bopa. U3nydyenue u mornomenue GOTOHOB MpU MEPEXOae aToMa ¢
OJIHOTO YypOBHSl BSHEpruum Ha japyro. Buasl crnektpoB. CHeKTp ypOBHEH 3HEpPruuM aroma
BOZOPOJA.

BosHoBbie cBoiicTBa yactull. Boiuel ae bpoitins. KoprnycKynspHO-BOJIHOBOW JTyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyYyEHUE.

TexHudeckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAaJbHBbIM aHAIN3
(crieKTpoCKoI), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onsita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabumroieHune inHeNvaThIX CIIEKTPOB U3IIyUYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuHeityaToro crnexrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI,  JOKa3bIBAIOIIME  CIOKHOCTb  CTPOCHHUS  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OmnbIThl Pesepdopaa mo onpenenenno coctaBa paaloakKTUBHOIO U3IIyUYEHHUS.
CgoiictBa anbda-, 6era-, ramma-u3aydeHus. BiusHue paqnoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykmonnas wmopnens siapa [eiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uucio sapa. M3orornsl.

Anbda-pacniaz. DIEKTpPOHHBIM M MO3UTPOHHBIM Oera-pacnaz. ['amma-u3nydeHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl sapa.

Snepuble peakuuu. JleneHue U CUHTE3 SAEP.

Snepubiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOiieMbl W TEPCIEKTUBBI  SIECPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPreTUKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS ¥ PETHCTPAIUH SJIEMEHTAPHBIX YaCTHUII.

OyHaaMeHTalIbHbIE B3aUMOJIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUPA.

TexHu4eckue ycTpoiicTBa M MpPaKTHUECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIEPHBIIA PeakTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YaCTHUILL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU



Oranbl pa3BUTUs acTpoHOMHUU. [IpuKitagHOoe 1 MUPOBO33pEHUECKOE 3HAYCHUE ACTPOHOMHUH.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, X BUIUMOE ABHKCHHUE.

Conneunas cucrema.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosiHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3IbI
[JIaBHOM TOCJIEIOBAaTeIbHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TJIaBHOU
MocCJIeIoBaTeIbHOCTH. BHyTpennee ctpoenue 3BE3A. CoBpeMEHHBIE MPEACTaBICHUS O
MPOUCXOXKACHUHU U 3BOoIMU CoJIHIA U 3BE3/1. DTalbl AKU3HU 3BE3I.

Muineunsiii [1yTe — Hama [Nanaktuka. [lonoxenue u nBuxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapsl. YEpHbIE AbIPBI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon XaO6ma. PazOeranume ramaktuk. Teopus
Bbonbuioro B3psiBa. PennkroBoe u3mydeHue.

Macmrabnas crpyktypa Beenennoit. MeraramakTuka.

Hepeménnbie nmpob6iieMbl aCTPOHOMUHU.

Yuenuueckue nabniooenus

HaGnronenus HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIpeZieNICHUs TIOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro MotyIapus 1 sipkue 3BE3/IbL.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

Oo6o0marmniee noBTopeHne

Ponb ¢u3uku W acTpOHOMUHM B SKOHOMHYECKOH, TEXHOJIOTHMYECKOH, COIMAbHON U
ITHYECKON cdepax esATEIBHOCTH 4YEIOBEKa, POIb W MeCTO (UMK U aCTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopud B (HOPMHUPOBAHUU
MpEJICTaBICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBSI3H

Wzyuenue kypca ¢usuku 06azoBoro ypoBHsS B 11 Kiacce ocymiecTBiseTcss ¢ yd4€ToM
COJICPKATENBHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MAaTeMAaTHKH, OHOJIOTUH, XHMHUHU,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HaydHBIA (pakT, rumore3a, Qu3Mdeckas BeJIMYMHA, 3aKOH, TEOpUs, HaOIOIeHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEecKHue (YHKIUH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPHl M HX
MPOSKIIMA HA OCH KOOPAHMHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHH,
MPU3HAKK TIOI00MS TPEYTOIBHUKOB, OTPE/IeIICHNE TUIOIIA U TUIOCKUX (uryp u o0béma Te.

buonocus: snekrpuyeckue SBICHUS B KUBOM MpHpoje, KojiebaTeabHble ABMXKEHUS B
JKUBOM MpUpoJe, ONTUYECKUE SIBJICHHUS B JKMBOM MpHpoOJe, JCHCTBHE pagualiil Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpoeHHWE aTOMOB W MOJICKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKY, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghusa: marHuTHBIE TONIOCA 3€MJIH, 3aJIeKH MarHUTHBIX Py, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, ITPE/ICKA3aHHUE 3EMIICTPICCHHUIA.

Texnonozus: TUHUMU BJEKTPONEpEIad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Ie4yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



INIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «®Du3mnkKa» Ha ypoOBHE CpeaHEro oOIiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JOJDKHO  O0OECHeYHUTh  JOCTHIKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTarpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yibTaThl OCBOEHHUS yueOHOoro mpeamera «DPu3MKa» JOJHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TO3UTUBHBIX BHYTPCHHHX
yOeXKIeHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIiCKOro  oOliecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITA ACSITENBHOCTH B IMPOLIECCE peau3allid OCHOBHBIX
HAIpPaBJICHUHN BOCIIUTATENIbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTr0 BOCIUTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUM  OOYYArOIIerocssi Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAUIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAHUCTHUECKHX M JIEeMOKPAaTHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO NIEATEIbHOCTh B HHTEpEcax TIpakJaHCKOTro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMAMU 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATENBHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON Tpa)k/IaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JIOCTHXKCHHSIM POCCHUHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyayIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) TpyaoBoro BocnuTaHms:

UHTEpeC K pa3iuuHbiM chepam npodecCHOHaIbHONW MAESITeIbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, yYMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymymiein
npodeccuu 1 peain30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHMIO B 00JaCTH (PU3MKHK Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0J1I0TrMYEeCKOT0 BOCTIUTAHMSI:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPBI, OCO3HAHHME TIJIOOATLHOTO XapakTepa
9KOJIOTHUECKUX MPodIIem;



IUIAaHUPOBaHME U OCYLIECTBIEHHME NCHCTBUH B OKpY’XKalolleld cpele Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOTO PA3BUTHS YEJI0BEYECTBA;

pacIIMpeHue OIbITa JAEATEIbHOCTH SKOJOIMYECKON HAIPaBIEHHOCTHM Ha OCHOBE
UMEOIUXCcs 3HaHUH 110 pusuke;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

OCO3HaHME ILIECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B IpOIeCcCe U3YUYEeHUs (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHAUBU YA IbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAIbHbIE YUeOHbIE TelCTBUS
Ba3zoBble JJornuyeckue aeicTBu:

CaMOCTOSTENILHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH IENH ACSITEILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYECKHX SIBICHUSX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTEepUaTbHBIX
¥ HEMaTEePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTH, OLIEHWBATH COOTBETCTBUE PE3yJIbTATOB IIEIISM,
OILICHUBATh PUCKH MTOCIIEICTBUH IESTEILHOCTH,

KOODJMHUPOBATh U BBINOJHATE pPa0OTy B YCIOBUSX pPEaIbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMOICHCTBHS;

pa3BHBaTh KPEaTUBHOE MBIIIICHUE PU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3zoBrbie ucciaenoBareLCKHe JeliCTBHA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUEBBIMU TOHATHIMH M METOJaMH (U3NYCCKON
HaYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HMCCIIEOBATEIBCKOW U MPOEKTHOHN NEATEIhbHOCTH B 00IacTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB PEIICHHS 337134
(U3NIECKOTO0 CoNlepIKAHMSI, TPUMEHEHHIO PA3JIMYHBIX METOIOB TIO3HAHMSI,

BJIQJICTh BHJIAMHU JIEATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHUS, €ro HWHTEPIpETaInH,
npeoOpa3oBaHNI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM 4YHUCIE IpHU
CO3JJaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJIM3WpPOBATh 3ajady, BBIIBUTATh
TUNOTE3y €€ pelleHHs, HaxXOJUTh AapTyMEHTHI MJsi J0Ka3aTelIbCTBA CBOMX YTBEPIKIACHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

AHAIM3WPOBATh TOJTYYCHHBIE B XOJE pEHICHHS 3aJaud  pPe3yibTaThl, KPUTHUYECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOpMyITUpPOBaTH COOCTBEHHBIC 33Jaud B 0Opa30BATEIbHOHN JEATEIBHOCTH, B
TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEIEATSILHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHATBHBIE TIOJIXObI U PEIICHHUS,

CTaBHUTb MPOOJIEMBI U 33]1a4H, TOMYCKAOIINE alTbTCPHATHBHBIC PECIICHHUS.



Pabora ¢ undopmaumei:

BJIaACTb HAaBbLIKAMHU I1OJIYYCHUA I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘ICCKOI‘O COACPIKaHHUA U3 UCTOUYHHUKOB
pa3HBIX THIOB, CaMOCTOSITEJIBHO OCYLIECTBISATH IIOUCK, AaHAIM3, CHUCTEMATU3ALHUI0 U
UHTEPIIpEeTalni0 HHPOPMALIMK Pa3IMUHbIX BUJOB U (HOPM MPEICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMALIHH;

UCIIOJIb30BaTh CpeACTBA HMHGPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
PCIICHMN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX 3a71a4 C CO6JHOI[CHI/IGM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IacCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBLIX U
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/MaBaTh TEKCTHl (PU3WYECKOTO COACPNKAHHS B pasIudHbIX (opmarax ¢ ydéTom
Ha3HaueHUs MWHPOpPMALUMU W LEJIEBOM AayAMTOpUH, BBHIOMpaAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YyaIU3aI[1H.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKU ¥ BO BHEYPOUHOU JEATEILHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIlUi ¥ CMATYaTh KOH(DIUKTHI,

pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAHMEM SA3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUTyAJIbHOU PabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHH C y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)J0ro 4jeHa KOJUIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUHM, pACHPENENIATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)/JI0r0 y4acTHHKA KOMaHbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATH HJEU C IMO3ULHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE /1eiiCTBUSA
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO NEATEIBHOCTh B 00JacTH (DU3UKH M
ACTPOHOMUH, BBISIBJIATH ITPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbBHO COCTaBJISITh IUIAH PEIICHUS PAcUYE€THBIX M KAueCTBEHHBIX 3ajay, IJIaH
BBITIOJIHCHHUSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIOMIUXCSA PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTCHHI;
JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peIlICHHE;
OLICHUBATDH [TPUOOPETEHHBIN OIBIT;
crocoOcTBOBaTh (DOPMHPOBAHWIO U TPOSBICHUIO JPYIULIUA B 00NacTH (U3HKH,
MTOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHb.
CaMOKOHTPOJIb, SMOIMOHAIbHbII HHTE/VIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MMO3HABATEILHON peICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUN
Y MBICJIUTEIBHBIX MIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIOJIb30BaTh MPUEMBI pedIeKCUH JIJIS OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEIBHOCTH;

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JI€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLIMOKH.

B mporiecce qocTrkeHMs IMYHOCTHBIX PE3YIbTATOB OCBOCHHUS IIPOTPAMMBI TIO (PU3UKE TSI
YPOBHSI CpeAHEro o0Iero oopa3oBaHus y 0Oy4yarolUXCs COBEPIICHCTBYETCS 3MOIMOHATIbHBIN
UHTEIJIEKT, PEANoIaralouui copMIUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMIPABJICHUS PA3BUTHSI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIErO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJanTUPOBAThCA K SMOIMOHATIHHBIM
M3MEHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKJIOYAIOLIECH CTPEMJICHHE K JIOCTHKEHHUIO LEIUM M YCIEXY,
ONTUMM3M, THULIMATUBHOCTh, YMEHHE JICCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEM;

SMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JAPYTHUX,
YUUTHIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COIIMATILHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMHU
JIOJbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIbTATbBI

K xoniuy oOyuenus B 10 Kjacce npeaMeTHbIE pe3yibTaThl Ha Oa30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMUPOBAHUHM COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTUYECKOU
JIeATeILHOCTH JIIOJICH;

VUUTBHIBATh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (UINYECKUX MOJIENeH: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCY€Ta, aOCOJIIOTHO TBEPIOE TENO, MACaIbHBIA ras, MOJIENU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AJIEKTPUUYECKUI 3apsii MpH pelIeHUuU
buznyecKux 3a/1a4;

pacnio3HaBaTh (PU3UYECKHUE SIBICHUS (TPOIECCH) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHUS BEIIECTBA U AJIEKTPOJIWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JABI)KEHHE, CBOOOAHOE NaJeHHE Tel,
JBUKEHHE 110 OKPY>KHOCTH, MHEPIUS, B3auMoieiicTBue T, nuddy3us, OpoyHOBCKOE ABIKEHUE,
CTPOCHHE KUAKOCTCH U TBEPIBIX Tell, H3MEHEHUE 00bEMa TEN MPH HArpeBaHUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECHE, HUCIIAPEHUE, KOHJICHCALUs, TUIABJIICHHE, KPUCTAUIM3AIUs, KHUIICHUE,
BJIQXKHOCTH BO3/1yXa, OBBILICHHE JABJICHHU ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXAy MapamMeTpaMHu COCTOSHUS Ta3a B HM30IpoIeccax, JIEKTpHU3alus Tel, B3aUMOJCHCTBUE
3apsi/ioB;



OIKCBIBaTh MEXAHUYECKOE JBUKEHUE, MCIIOJIb3Ys (PM3NYECKHE BEIMYUHBI: KOOPAUHATA,
IIyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA, UMITYJIbC TeNa, KMHETHYCCKas
SHEPrus, NOTEHIMAJIbHAS SHEPTrHs, MeXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTb; MpH
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEJIUYMH, UX
0003HAYCHMSI U €AMHHULIBI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHMUUHY
C IPYTrUMU BEJIIMYUHAMY;

OIMUCBHIBATh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIONIb3Ys
(Gu3nyeckue BEIWYMHBL: JIABI€HUE Ta3za, TeMIleparypa, CpelHsAs KHUHETHYecKas SHeprus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasa, Kod(Q(QUIHUEHT MOJE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITMYMH,
uX OOO3HAYEHMsS M EIAUHHULBL, HAXOAUTH (OPMYINbI, CBA3BIBAIOIIME JAaHHYI (U3NYECKYIO
BEJIMYNHY C JPYTHMHU BEJIMYNHAM;

OIUCBIBATh M3YyUEHHBIC DJIEKTPUYECKHE CBOMCTBA BEIECTBA U DJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTIONb3ysl (PU3UUECKUE BETUUMHBL AJIEKTPHUYECKUH 3apsij, dJIEKTPUYECKOe IOJIe,
HaIpsOKEHHOCTh  II0JIS1, IIOTEHLHA, pa3HOCTh IIOTCHUUAIOB; IPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX O0O3Hau€HUs W EAMHUIBL
yKa3bIBaTh ()OPMYIIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEJIMYMHAMY;

aHAM3UPOBATh (DU3UYECKHE MPOLECCHl U SBICHUS, UCHONB3yd (pu3nuecKre 3aKOHBI U
IPUHLUIIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHLUI CYNEPIO3ULMHA CUJI, IPUHLIAI
PaBHOIIPaBUsI HHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHMS
BEILIECTBA, T'a30BbIC 3aKOHBI, CBSA3b CpPEJHEH KMHETHMYECKOW DSHEPIMM TEIUIOBOTO JABUKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbl 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHHUs
JIEKTPUUECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBUS (IPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIUIIBI JEHCTBUS MAIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3nuyaTh yCcI0BUS UX O€30M1aCHOTO UCIOIb30BAaHMUS B [IOBCEHEBHOM KU3HU;

BBINOJIHATh SKCHEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEeHUH, npu 3ToM  (GOpMYIMpPOBATH
npobieMy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEpUMEHTa, coOuMpaThb YCTAHOBKY W3
IPEIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILLECTBIIATh MpPSIMbIE U KOCBEHHbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, NPH ITOM
BbIOMpPATh ONTHUMAJbHBI CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (HU3MUYECKUMH BETMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HU3MEPEHUHl, MpU STOM KOHCTPYUPOBaTb YCTAaHOBKY, (PMKCHpPOBAaTh pPE3yJIbTaThl
HOJYYEHHOHM 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHUJE TaOJMIl U rpauKOB, J€1aTh BHIBOJbI
10 PEe3yJbTaTaM MCCIEN0BaHNUS;

cobmrofaTh IpaBuia O€30MacHOr0 TpyJda IMpU IPOBEACHUHM HCCIEJOBAaHUM B paMKax
y4eOHOIr0 3KCIEpHUMEHTa, Y4eOHO-UCCIEeN0BaTEIbCKOW M  IMPOEKTHOW JIEATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1aOOpaTOpHOI0 000pY0BaHUS;

pemaTh pacu€THBIE 33Ja4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOJb3Ys
¢u3nueckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a[a4d BHIOMPATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBbIE Ul €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATILHOCTH [10JIyYEHHOI'O 3HaU€HUs (PU3HMUECKON BEJINYMHBI,



pelarh KayecTBEHHbIE 3a/ayM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEYMBYIO ILIETIOUKY
paccyXJeHHIi ¢ ONOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS,

UCTIONB30BaTh MPH pPEUICHHH YYeOHBIX 3aJad  COBPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMU U MPEACTaBICHUS y4eOHOU U
HAY4HO-NOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM H3 Ppa3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10Jy4aeMy0 HHPOPMALIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B IIOBCEJHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOPALIEHUN C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3/I0POBbSI U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO IMTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IaHUPOBATh padoTy
IpYyIIbl, palMOHAIBHO paclpeleNiaTh O00A3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HECTAaHAAPTHBIX CHTYallUsAX, aJCKBAaTHO OILEHHMBATH BKJAJ KaXKIOTO W3 YYACTHUKOB TPYIIHI B
pelIeHNnEe pacCMaTpUBAEMON ITPOOIIEMBI.

K xonmy obyuenus B 11 Kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYUAIOLIUXCS YMEHM:

JIEMOHCTPUPOBATh HA IpUMepax pojib U MecTo (GU3UKU B (POPMUPOBAHUM COBPEMEHHON
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJOTHH, B IIPAKTUYECKOU
JeSITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD M €AUHCTBO (PM3UUECKOM KAPTHHBI MUPA;

YUUTBIBATh TPAHMILBI IPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNeH: TOYeuHbIN
AIIEKTPUYECKUI 3apsiji, JIyd CBeTa, TOYCUHBIH HCTOYHUK CBETa, sJepHas MOJEIb aroMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH pelIeHnd (GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SIBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (DPU3MKM: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEeWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHIYKIMS, JCHCTBHE MarHUTHOTO TOJS HA IPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsij,
3IIEKTPOMArHUTHBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIIMHEHHOE pacpOCTPAHEHUE CBETA, OTPaKEHHE,
npejomiieHue, HHTepdepeHuus, Iudpakuus W NOoJsIpU3alus CBeTa, JAMCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdexT (hororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS! U UCKYCCTBEHHAS PalMOAKTUBHOCTD;

OIKCHIBATh M3YYEHHBIC CBOMCTBA BEIIECTBAa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
EKTPUUECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEll) U IIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKUE BEJIUYMHBL: AJIEKTPUUYECKUM 3apsja, cuila TOKa, 3JIEKTPHUYECKOE
HaINpsDKEHUE, SJIEKTPUIECKOE COMPOTUBIICHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABIDKYIIAs CUJIa,
paboTa TOKa, MHIYKIHMS MarHUTHOTO IO, cuwia Ammepa, cuwia JlopeHna, MHIyKTHBHOCTD
KaTyIIKH, SHEPrus 3JIEKTPUYECKOI0 M MArHUTHOIO IOJeW, MepHoj W 4YacToTa KojeOaHWi B
KoJIeOaTebHOM KOHTYpE, 3apsi/i U Cujla TOKa B IPOIEcCe MAPMOHUYECKHUX JIEKTPOMAarHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPH OINUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OOO3HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEJIMYMHAMY;

ONUCHIBATh MH3YYEHHbIE KBAaHTOBbIE SBJICHUS U IPOLECCHI, HUCHONb3YysA (QU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YacTOTa CBETA, SHEPTHUs U
UMIynbe (OTOHA, TEPHOJ IMOJypaclaja, SHEpPrus CBsI3W AaTOMHBIX SA€p, NpPU OINUCAHHUU
IPaBUIbHO TPAaKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs U



€IMHULIBI, yKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYIO BEJIUYHMHY C JPYTMMU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BEITMUMHBI;

aHaATM3UPOBaTh (DU3UYECKHE MPOLECCHl U SIBICHUS, UCHONB3yd (pu3MuecKhe 3aKOHBI U
OpUHIMIBL  3aKkOH OMa, 3aKOHbI IIOCJIEAOBATEILHOTO W HApajyIeNIbHOTO  COEJUHEHUS
IPOBOJHHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMArHUTHOM HMHIYKLMH, 3aKOH
IPSAMOJIMHEMHOTO PAacHpOCTPaHEHUsl CBETA, 3aKOHBbI OTPAKEHUS CBETa, 3aKOHbI IMPEJIOMIICHHUS
CBETa, ypaBHeHHME OiWHmTeHHa 11 Qorodpdexra, 3aKOH COXpPAHEHUS DHHEPIUH, 3aKOH
COXPaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHUS DJICKTPUYECKOIO 3apsAja, 3aKOH COXpaHEHHUs
MaccoBOr0 4Mcia, HOCTyinaTel bopa, 3aKOH pajMOaKTHBHOIO pacrajia, IpU 3TOM pas3jindarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPRKEHUE W YCIOBHS (TpaHHULIBL,
00acTh) IPUMEHUMOCTH;

OIpeNieNATh HalpaBlIeHUE BEKTOpa MHAYKIMM MarHUTHOI'O IOJS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U OIMCHIBATh N300pakeHNE, CO3AaABAEMOE TUIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBITIOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCTIOJI30BAaHUEM  TPSMBIX W KOCBEHHBIX HW3MEpEHUi: mpu 3ToM  (HOpPMYIHPOBATH
npobiemy/3agadyy M TUIOTE3y y4eOHOro HSKCHEpUMEHTa, CcOoOMpaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUS (PU3UYECKUX BEIWYHH, NPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh H3BECTHBIE METOJBI OLICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOIYYEHHOW 3aBUCHUMOCTHU
(Gu3nyeckux BeIMYUMH B BUJE TaOmUI W TpaduKoOB, JenaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIEI0BaHMS;

coOuoiaTh IpaBuia 0€30MacHOro TpyJda IpU INPOBEICHUM HCCIEA0BaHMM B paMKax
y4eOHOro 3KCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENLCKOM UM IPOEKTHOM JEATENIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYA0BaAHUS;

pewiatb pacuy€THble 3aJaud C SIBHO 3aJaHHOM (u3MuUecKoW MOJENbI0, HCIONb3Ys
(u3nyeckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d BHIOMPATh (PU3UYECKYIO
MOJIeNIb, BBIACNATh (PU3NUYECKHUE BEIMYMHBI M (OPMYIIbI, HEOOXOAMMBIE Ui €€ pelIeHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATHLHOCTH MOJyYEHHOTO 3HaUCHUS (PU3HMUECKON BEINYHHBI,

pelaTh KayecTBEHHbIE 3a/a4yM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEYMBYIO IIETIOUKY
paccyKIeHUH C ONIOPOM Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

UCTIONB30BaTh MPH pPEUICHHH YYeOHBIX 3ajad COBPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAUN W TIPEACTABICHUS Y4eOHOH H
HAY4YHO-NOMYJISIpHOH MH(OpManuy, NOJYYEHHOM U3 Ppa3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10Jy4aeMy0 HHPOPMALIUIO;

OOBSICHATH PUHIHIIBI IEHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuiaTh
yCIIOBUS UX O€30MaCHOT0 UCIOIb30BAaHUS B [IOBCEJHEBHOM KU3HU;

IPUBOJUTH NMPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH{, B 00bACHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOIHA;

UCITIOJIb30BAaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOPALIEHUN C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPaHEHMs 3/I0POBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKarollel cpene;



paboTaTh B TPpyIIIE C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUTAHUPOBATh paboOTy
TPYIIbI, palMOHAIBFHO paclpeneNniarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJApPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJOI'O M3 YYaCTHUKOB IpYyINIbl B
pelleHne paccMaTpuBaeMoi IPOOIIEMBI.
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10 KJIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoasnsie | IIpakTnyeckn
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padoThI e padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nka 1 METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf
72
Utoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [JOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [JOK
23 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf
72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH

9

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf




72

but6mmoreka [JOK

32 OCHOBBI TEpPMOANHAMUKHI 10 https://m.edsoo.ru/7{41bf
72
ArperaTtHrle COCTOSHUS BEIIECTBA bubmorexa TIOK
3.3 P tectsa. 5 https:/m.eds00.ru/7f41bf
@®a30BbIE IEPEXOABI
72
Hroro no pazneny 24
Pazaen 4. DJJIEKTPOJIMHAMUKA
bu6mmoreka [{IOK
4.1 DneKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf
72
ITocTOSIHHEIN dlIEKTpHUUECKUN TOK. TOKHU B bubmorexa TIOK
4.2 p ) 12 https://m.edsoo.ru/7f41bf
Pa3IUYHBIX Cpeaax
72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 68
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11 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Kontpoabnbie | IlpakTtuueckue (1ubp )
NpoOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnutHoe nose. JJIeKTpOMarHuTHas Bubmiorexa LIOK
1.1 0 HoJe. JIeKIp 11 1 3 https://m.edsoo.ru/7f41¢9
WHIYKIIAS
7c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
MexaHu4yeckue 1 3JIeKTPOMarHUTHBIE Bubmiorexa LIOK
2.1 P 9 1 https://m.edsoo.ru/7f41c9
KojebaHus
7c
MexaHu4ecKre U dJIEKTPOMArHUTHBIE bubmiorexa HOK
2.2 P 5 1 https://m.edsoo.ru/7f41c9
BOJIHBI
7c
bu6mmoreka [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1

OcHOBBI crIelIMANILHON TeOpuun
OTHOCHUTEIILHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7{41c9
Tc




Utoro no paznemny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nuoreka [JOK
4.1 OneMeHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c9
Tc
bu6nmoreka [JOK
4.2 CrpoeHnne atroma 4 https://m.edsoo.ru/7f41c9
Tc
bu6nuoreka [JOK
4.3 ATOMHOE S1p0 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DneMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c9
Tc
Wtoro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE TIOBTOPEHUE
bubmnoreka IJOK
6.1 Ob6o061matoniee TOBTOPEHNE 4 https://m.edsoo.ru/7f41c9
Ic
Wtoro no pazneny 4
PesepBHoOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoxka Konrtpoasnsbie | IlpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI s
pecypchl
®du3nka — HaykKa 0 IpUpoJIe. bubnnoreka [JOK
1 HayuHnble MeTo/1bl MO3HAHUSA 1 https://m.edsoo.ru/ff0c32
OKPYXKAIOIIETO MUpa e2
Posb 1 MmecTo Qpusuku B
b b . bubnuotexa [JOK
OPMHUPOBAHUU COBPEMEHHOM
2 p pu P 1 https://m.edsoo.ru/ff0c33
HAyYHOU KapTUHBI MUPA, B o6
MPAKTUIECKOHN JeITeTLHOCTH JTFOICH =
MexaHu4eckoe JTBUKEHUE.
0 g bu6mmoreka [IOK
THOCHTEILHOCTh MEXaHHIECKOTO
3 1 https://m.edsoo.ru/ff0c35
nemxenusd. [lepemenienue, CKOpoCTb, 08
YCKOpEHUE —
p . bu6mmoreka [IOK
ABHOMEPHOE MPSMOJIMHEHHOE
4 P P 1 https://m.edsoo.ru/ff0c36
JIBUKCHHC
20
p . bu6mmoreka [IOK
ABHOYCKOPEHHOE MPSMOJIUMHEHHOE
5 yOrop P 1 https://m.edsoo.ru/ff0c37
TBUKCHHE
2e
CBo6 y bubmuoreka [JOK
BOOOHOE TajieHHe. Y CKOpEHUE
6 8 A P 1 https://m.edsoo.ru/ff0c39
CBOOOHOTO MaJACHUS o
7 KpuBonuHeliHOe 1BUKEHUE. 1 bubnnorexa [JOK




JBr>keHMEe MaTepraibHOM TOUKH I10

https://m.edsoo.ru/ff0c3a

HMITYyJIbCA. PeaxTuBHOC JABHMXKCHUC

OKPY>KHOCTH da
IIpuHuMn otHOCUTENBHOCTH [ anumes. bu6nmoreka [JOK
8 WNHepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3b
IlepBbiit 3akoH HproToHa e8
Macca tena. Cuna. [lpunmun bubnuotexa [JOK
9 CyINepno3unuu cui. Bropoii 3akoH https://m.edsoo.ru/ff0c3b
Herorona s marepuanbHON TOUKH e8
Toeruit saxon HeioTomHa bubnuotexa [JOK
THI 3aK0H HproToHa 1yIs
10 P a https://m.edsoo.ru/ff0c3b
MaTepHaIbHBIX TOUEK o3
3aKoH BceMUpHOTO TsroTeHus. Cuia bubnuotexa [JOK
11 TsoxecTH. [lepBas kocMuueckas https://m.edsoo.ru/ff0c3d
CKOPOCTh 00
bu6mmoreka [IOK
Cuna roctu. 3akoH I'yka. Bec
12 yrpy K https://m.edsoo.ru/ff0c3e
Tena
18
Cuina tpenus. Koadumnument tpenus. bubmuotexa [IOK
13 Cuna conpOoTUBJIEHUS NIPU IBUKEHUU https://m.edsoo.ru/ff0c3f
TeJa B )KUIKOCTH WU Tra3e 76
ITocTymaTrenpHOE M BpamiaTeIibHOS
y 5 patl . bu6nmoreka [JOK
BIDKEHHE a0COIIOTHO TBEPAOTO TEIA.
14 A P https://m.edsoo.ru/ff0c41
MowmenTt cuibl. ITnedo cunel. YcmoBus p
a
paBHOBECHS TBEPAOTO TeNa T
Nmmynibec MaTepuaIbHOM TOUKH,
y P bu6nmoreka [JOK
CHCTEMBI MAaTEPHUAILHBIX TOYEK.
15 P https://m.edsoo.ru/ff0c43
Nmmynbe cumbl. 3aK0H COXpaHeHUSs 6




PaGora u MOIIHOCTH CHIJIBI.

K - bubnmnoreka [JOK
MHETHYECKas SHEprusi MaTepuaibHON
16 P P https://m.edsoo.ru/ff0c45
ToukH. Teopema 00 U3MEHEHUH 0
KMHETHIECKOH SHEPrun _
[TorennuanbHast SHEPIUsL.
IloTreHManbHas S3HEPTUsL YIIPYTo bubnmnorexa [JOK
17 ne(pOpMHUPOBAHHON NPY>KUHBI. https://m.edsoo.ru/ff0c46
[ToTenunanpHas 3Heprus Tena BOIU3U la
MOBEPXHOCTU 3eMIIH
[ToTenunanbHble U HEMOTEHIMAJIbHBIE
cuibl. CBsA3b pabOTHI
bu6mmoreka [IOK
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
18 5 https://m.edsoo.ru/ff0c47
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell. 2
. oC
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPruu
JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
19 U3MEHEHUEM MEXaHUYECKON YHEPTUU
TeJla Ha IPUMEpE PACTSKEHUS
PE3NHOBOTO KIyTa»
KonTponbHas padota no teme bubnnoreka [IOK
20 «Kunemaruka. J[unamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b
COXpPaHEHHs B MEXaHUKE» 74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- bubnuotexa [IOK
21 KMHETHYeCcKoi Teopuu. bpoyHoBckoe https://m.edsoo.ru/ff0c4d
neuxenue. Judoysus c2
” Xapakrep IBHKEHHUS U

B3aMMO/JIENCTBUS YaCTHI[ BEI[ECTBA.




Mogenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPIBIX TEN

Macca MOJICKYII. KonuuectBo

23
BeniectBa. [locrosiHHas ABoraapo
TermoBoe paBHOBecue. TemnepaTypa
24 u e€ uzmepenue. Illkana remneparyp
Lenbcus
bubmuotexa [JOK
Wneansuerii raz 8 MKT. OcHOBHOE 1
25 https://m.edsoo.ru/ff0c4f
ypaBHeHue MKT de
AOcouoTHas TeMIiepaTypa Kak Mepa
coeHeii . ecp o ny . p bu6mmoreka [IOK
Hel KUHETHYECKOM SHEPruu
26 pedl P https://m.edsoo.ru/ff0c51
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE le
Menpeneea-Knaneiipona —
27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
JlaGoparopHas paboTa
)3 «MccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
pa3peKEHHOTO Ta3ay
W3omporieccsl B uAeanbHOM ra3e u ux Bubnuorexa LIOK
29 pon A https://m.edsoo.ru/ff0c57
rpaduyeckoe nmpeacTaBIeHUE Oe
BuyTpennsist sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
P g . K bubmuoreka [JOK
croco6bl e€ n3meHenwus. KomamuectBo
30 https://m.edsoo.ru/ff0c59
TEIUI0THI U paboTa. BHyTpeHHss 5

OHCPIrusa OAHOATOMHOI'O UACAJIBHOIO
rasa




bu6nuoreka [JOK

31 Bune! Tennonepenaun https://m.edsoo.ru/ff0cSc
36
Y nenwHas TEMIOEMKOCTh BENIECTBA. bubmuoreka [JOK
32 KonunuecTBo TemioTel npu https://m.edsoo.ru/ff0cSc
Terutonepenade. AnuabaTHbIi mpolecc 36
IIepBoIit 3aKOH TEPMOIUHAMHUKHU U €T Bubmmorexa LIOK
33 ~P JAROH TOPMOA ero https://m.edsoo.ru/ff0cSe
IpUMEHEHHE K U30IIpoLieccaM o
HeobpaTtumocTs mporieccos B bubnmnorexa [JOK
34 npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c62
TEPMOJIMHAMUKHI 30
bu6mmoreka [IOK
IT 7 KIT, i
35 PHHIHIT ICHCTBHA 1 /L Tenuosoi https://m.edsoo.ru/ff0c60
MaIIuHbI
Oa
36 Hukin Kapno u ero KI1J|
37 DKooruyeckre npoodaemMbl
TEIIO3HEPTeTUKH
Ob6o06maromuit ypok «MomnekynsipHas Bubmiorexa LIOK
38 THAIOTHH YP YIp https://m.edsoo.ru/ff0c69
¢u3uka. OCHOBBI TEPMOJUHAMUKI 18
KonrtponbHas pabora no reme bu6nuoreka [IOK
39 «MonexynsipHas ¢puznuka. OCHOBBI https://m.edsoo.ru/ff0c6a
TEPMOJIMHAMUKID) 50
[TapooOpa3zoBanue 1 KOHEHCAIHS Bubmiorexa LIOK
40 POODP ACHEATIEL https://m.edsoo.ru/ff0c63
Hcnapenne n kunenue
b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS bu6nmoreka [JOK




BJIA’)KHOCTBH BO3ayXa. HacrwimeHnbli

https://m.edsoo.ru/ff0c64

nap d8
TBépnoe teno. Kpucramnuueckue u
pg) pA bubmuoreka [JOK
amop(HbIe Tena. AHU30TPOIHUS
42 P p https://m.edsoo.ru/ff0c65
CBOICTB KpucTaLioB. JKuukue -
Kpuctaybsl. CoBpeMeHHbIE MaTepHabI _
[InaBneHue U KpucTaUIU3aLUs. bu6nuoreka [IOK
43 VY nenpHas TEILIOTA IJIaBJIEHUS. https://m.edsoo.ru/ff0c67
CyOnumarus 08
bu6nmoreka [JOK
44 VYpaBHeHUe TeIIoBoro 6agaHca https://m.edsoo.ru/ff0c68
20
DneKTpu3anus Tei. DINEKTPUISCKUN bubnuotexa [IOK
45 3apsia. JIBa BU1a SIEKTPUUECKUX https://m.edsoo.ru/ff0c6b
3apsI0B cc
[IpoBOIHMKH, AUDIIEKTPUKHU U bubnnoreka [IOK
46 MOJIyTIPOBOJTHUKU. 3aKOH COXPaHEHMUSI https://m.edsoo.ru/ff0c6b
AJIEKTPUIECKOTO 3apsijia cc
B3aumoneiictBue 3apsiioB. 3aKoH bubmuotexa [JOK
47 Kynona. TodyeuHslii anexTpuyeckuit https://m.edsoo.ru/ff0c6e
3apsn e4
Hanpsx€HHOCTD 3JIEKTPUYECKOrO
o P 0 ovite p03 bu6mmoreka [IOK
noJist. [IpuHIUTT CyTIepro3UIiH
48 UL y IU) H https://m.edsoo.ru/ff0c6d
BNIEKTPUYECKUX ToseH. JInnnun =
HaIPsKEHHOCTH —
Pabota cui snekTpoCcTaTH4eCcKOro bubmuotexa [JOK
49 nosist. [lorennman. Paznocts https://m.edsoo.ru/ff0c6f
IOTEHIINAJIOB 00




HpOBOI[HI/IKI/I " TUDJICKTPHUKU B

bu6nuoreka [JOK

50 AJIEKTPOCTATHYECKOM TIOJIE. https://m.edsoo.ru/ff0c70
JvanekTpudeckass TpOHUIIAEMOCTh 18
bu6nmoreka [JOK
51 OnektpoéMkocTb. Konnencarop https://m.edsoo.ru/ff0c71
26
DIEKTPOEMKOCTD IIIOCKOTO bubnmnorexa [JOK
52 KOHJEHCAaTOpa. JHEPruUs 3apsHKEHHOTO https://m.edsoo.ru/ff0c72
KOHJEHCATOpa c0
53 JlaGopatopHas pabota "MU3mepenue 1
IEKTPOEMKOCTH KOHJIEHcaTopa”
[TpuHIMIT NEWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
54 amnrmapara, CTpyiMHOro IIpUHTEPA.
DneKTpocTaTU4ecKast 3alluTa.
3azeMyIeHHE 3IEKTPONpUOOpOB
DONEeKTPUYECKUN TOK, YCIIOBUS €r0
cymiectBoBaHud. [[0CTOSHHBIN TOK.
55 Cuna toka. Hanpsxenue.
Conpotusnenue. 3akon Oma J1st
y4yacTKa Lenu
[TocnenoBarenpHOE, TapaLIEIbHOE,
CMEIIAHHOE COECIMHEHNE bubmuotexa [JOK
56 npoBogHUKOB. JJaboparopHas pabora 0.5 https://m.edsoo.ru/ff0c74
«M3yueHune cMemaHHOro COeINHEHUS f0
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0c78




38

3axon OMa A1 TOJTHOM (3aMKHYTO )

anekTpudeckoit nenu. Koporkoe bubnuotexa [JOK
58 3aMblkaHue. JJaboparopHas pabota 0.5 https://m.edsoo.ru/ff0c7a
«M3mepenne DJIC ucTouHuKa TOKa U e0
€ro BHYTPEHHETO COMPOTUBIICHUD)
DNEeKTPOHHAs TPOBOJAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTD
COTMPOTUBIICHUS METAIIIIOB OT
Temreparypbl. CBEpXIIPOBOAMMOCTh
60 DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB
[ToynpoBOTHUKH, UX COOCTBCHHAS U
’ Croii bubmuotexa [JOK
npUMecHas MpoBOANMOCTh. CBOICTBa
61 https://m.edsoo.ru/ff0c84
p—n-niepexona. [lomynpoBoJHUKOBEIE
ae
npudopbI -
DNEKTPUYECKHI TOK B paCTBOPAX H
PACTITABAX STEKTPOTHTO bu6mmoreka [IOK
ITaBaxX AJIEKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c82
DNEKTPOTUTHYECKAS JTUCCOITUAITHS. b
a
DneKTpoaun3 -
DNEKTPUUECKU TOK B ra3ax.
C . bu6mmoreka [IOK
aMOCTOSITENIbHBIN U
63 N https://m.edsoo.ru/ff0c84
HECaMOCTOSITeNbHBIN pa3psia. MomHus.
ae
[Tmazma _
DnexTpuueckue npudopsl U
cTpoiicTea pa cCKOe bubmuotexa [IOK
YCTPOMCTBA U UX MPAKTUIECK
64 https://m.edsoo.ru/ff0c86
npuMmeHnenue. [IpaBuna TexHuku .
IC

0€30I1aCHOCTH




bu6nuoreka [JOK

65 OSobmaronmii ypox 1 https://m.edsoo.ru/ff0c88
«DNEeKTPOAUHAMUKA»
be
KonTponbHas pabota mo Teme
66 SJICKIpHACC of- 19 . 1 https://m.edsoo.ru/ff0c8a
pasnuuHbIX cpenax» /Beepoccutickas 22
poBepoYHas paboTa MPH MPOBEICHUN -
Ha OyMa)>KHOM HOCHTEJE
Pesepsublil ypok. KoHnTponbHas bubmorexa HOK
67 p Ypor. P 1 https://m.edsoo.ru/ff0c8c
pabora o Teme "IneKTpouHaMHKa" 56
PesepBHEIil ypok. O000MIAOMINNA YPOK bubmmorexa [IOK
68 p YPOK. HHATOTHH Yb 1 https://m.edsoo.ru/ffOc8f
o temaM 10 kitacca
6¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
No Hara uugposbie
Tema ypoka Kontpoasnbie | IlpakTnyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI e padoThI
pecypcsl
ITocTosTHHBIE MATHUTHI M X
. M but6mmoreka [IOK
B3aMMOJIeiicTBrEe. MarHUTHOE TTOJIe.
1 . 1 https://m.edsoo.ru/ff0c97
BekTtop MaruuTHOM MHAYKUIHH. JIMHUM 73
MarHUTHON MHIyKIIUU -
MarauTHO€e 1oJie MPOBOJIHHUKA C
0 3 p bu6mmoreka [IOK
TokoM. OmbIT DpcTea.
2 . P 1 https://m.edsoo.ru/ff0c98
B3aumoelicTBrE TIPOBOTHUKOB C fo
TOKOM Te
a6 5 1 bu6mmoreka [IOK
abopartopHas pabora «3yuenue
3 patoprazt p i 1 1 https://m.edsoo.ru/ff0c98
MarHUTHOTO TTOJISI KATYIITKU C TOKOM fo
JlelicTBME MArHUTHOTO TTOJISl HA
MPOBOAHUK ¢ ToKoM. Crita Amriepa.
Hp 5 5 P bu6mmoreka [IOK
abopaTtopHas pabota
4 patop p . 1 1 https://m.edsoo.ru/ff0c9a
«ccnenoBanue IeNCTBUSA 0
c
MOCTOSTHHOTO MarHuTa Ha PaMKy C —
TOKOM)
efiCTBHE MarHUTHOT'O ITOJISI HAa
A bu6mmoreka [IOK
JBUKYITYIOCS 3apsDKEHHYIO YaCTHILY.
5 vy P Y Y 1 https://m.edsoo.ru/ff0c9d
Cuna Jlopennia. PaGoTa cuiibt )
JlopeHna -
6 OnexTpoMarHuTHas UHAYKIMs. [ToTok 1




BEKTOpa MarHUTHOM MHAyKuu. DJ1C
MHAYKIHUU. 3aKOH AJIEKTPOMAarHuTHOM
nHaykuun @apanes

JlaGoparopHas paboTa

bu6mmoreka [IOK

7 «HccnenoBanue sIBJIeHUS https://m.edsoo.ru/ff0cal
3JIEKTPOMArHUTHON UHIYKIIUN» 50
NHayKTUBHOCTS. SIBIICHKE BuGmmorexa LIOK
8 camonHykiH. S/C camonsyKuuy. https://m.edsoo.ru/ff0cab
DHeprusi MarHUTHOTO MOJIs1 KaTYIIKH C 00
TOKOM. DJIEKTPOMAarHUTHOE T0JIe _
TexHn4eckue yCcTponucTBa U UX
MPUMEHEHUE: TOCTOSIHHBIE MATHUTHI,
9 3JIEKTPOMArHMTHI, JIEKTPOJBUTATEND,
YCKOPHUTENIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYhb
. bu6mmoreka [IOK
10 Obobuarowuit ypox «Marirroe https://m.edsoo.ru/ff0cab
noJie. DIEKTPOMarHuTHasi UHIYKIUS» 2
KonrtposnbHas pabora no reme bubnuoreka [IOK
11 «MarsauTtHoe 1nose. https://m.edsoo.ru/ff0cad
DNEeKTpOMarHuTHast UHIYKIUS» 58
CB0OOIHBIE MEXaHUUECKHE
konebanus. ['apmMoHUUeckue bubnuoteka [JOK
12 KosneOaHus. YpaBHEHHUE https://m.edsoo.ru/ffOcaf
rapMOHUYECKUX KOJIeOaHHH. 06
[IpeBpaiienue suepruu
13 JlaGoparopHas paboTa

«HccnenoBaHue 3aBUCUMOCTH




nepruoaa Majiblx KonebaHnuit rpys3a Ha
HUTHU OT JJIMHBI HUTH 1 MAaCChI I'py3a»

Koneb6arenbublii kKoHTYp. CBOOOIHBIE

AMIEKTPOMArHUTHbIE KoJeOaHus B bubnuoreka [IOK
14 ujeanbHOM KoliebaTeIbHOM KOHTYPE. https://m.edsoo.ru/ff0cb8
AHAaIOTHS MEX]ly MEXaHUUYECKUMU U 20
AIEKTPOMArHUTHBIMU KOJeOaHUIMU
®opmyna ToMmcona. 3akoH bubnmnoreka [JOK
15 COXpaHEHHUs SHEPTHH B UI€ATTbHOM https://m.edsoo.ru/ff0cb9
KOJIe0aTEIbHOM KOHTYpE c4
[IpeacraBnenue o 3aTyxaromux
KosieOaHusAX. BeIHYKIeHHbIE bubnuoreka [IOK
16 MexaHu4yeckue konebanus. Pezonanc. https://m.edsoo.ru/ff0cbb
BriHyXI€HHBIE 3JIEKTPOMArHUTHHIE 86
KoseOaHus
[lepemennsbIil TOK. CHHYCOHUIaTbHBII
IIEpEMEHHBIN TOK. MOITHOCTH bubnmnoreka [JOK
17 NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U https://m.edsoo.ru/ff0cbd
JICUCTBYIOIIEE 3HAYEHNUE CHIIBI TOKA U 34
HaIPsKEHUS
Tpancdopmarop. [IpoussozacTso,
18 nepeaayda u moTpedaeHue
JJIEKTPUYECKON SJHEPTUU
VYeTpoiicTBO U paKTUYECKOE BuGmiorexa LOK
19 MPUMEHEHHUE AIEKTPUIECKOr0 3BOHKA, hitps-//m.cdsoo.ru/f0ce3
reHepuaTopa IIEPEMEHHOTI0 TOKA, 4
JUHUM 371eKTponepeaad
20 OKOJIOTUYECKHUE PUCKU IIPH




IIPOU3BOJICTBE IJIEKTPOIHEPIUU.
KynbTypa nucnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN
JKU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. Ckopocts

bu6mmoreka [JOK

21 https://m.edsoo.ru/ff0cca
pacrpoCTpaHEHUS U JUIMHA BOJIHBI. 54
[Tonepeunsie ¥ MPOIOIbHBIE BOJIHBI —
3 C r bubnuoreka [IOK
ByK. CkopocTh 3ByKa. ' poMKOCTB
22 Y P 4 P https://m.edsoo.ru/ff0ccc
3ByKa. Bricora ToHa. TemOp 3Byka 0c
ONEKTPOMAarHUTHBIE BOJIHBIL, UX bubnuoreka [IOK
23 cBoiicTBa U ckopocTs. [llkana https://m.edsoo.ru/ff0ccf
JJIEKTPOMAarHUTHBIX BOJIH e0
[TpyHLIMIIBI paAMOCBA3H U
24 TeneBuacHus. Pa3Butue cpeacts
cBs3u. Paguonoxanus
K 5 KoreG bubmorexa [JOK
OHTpoJbHas padora «Konedanus n
25 P P https://m.edsoo.ru/ff0cc6d
BOJIHBD)
8
[IpssMonuHEHOE pacIpOCTpaHEHUE
P P . poCTp bu6mmoreka [IOK
CBETa B OJJHOPOJIHOM cpere.
26 ﬂv poa pea https://m.edsoo.ru/ff0cd3
Todeunslii ICTOYHUK cBeTa. JIyu 50
cBeTa SlY)
OtpaxkeHue cBeta. 3aKOHbI bubnuoreka [IOK
27 oTpaxxeHus cBera. [loctpoenue https://m.edsoo.ru/ff0cd4
n300paKeHUH B TNIOCKOM 3epKaie e0
28 IIpenomnenue ceera. [lonnoe bubnuoreka [IOK




BHyTpeHHee oTpakeHue. [IpenenpHblil
yToJI ITOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0cd?
16

OTpaKEeHUS
a6 5 T bubnuoreka [JOK
abopatopHast padorta «M3mepenue
29 paTopHaz P https://m.edsoo.ru/ff0cd6
IIOKa3aTeJst MPeJIOMIICHHS CTEKIIay s
JIunssl. [TocTpoenue n3odpaxeHuil B bubnuorexa IIOK
30 nunH3e. opMyIia TOHKOM JIMH3BI. https://m.edsoo.ru/ff0cdd
YBenuyeHue JIMH3bI le
JlaGoparopHas paboTa
31 «HccnenoBaHue cBOMCTB
U300pa’KeHHH B JIMH3aX»
Hucniepcust ceera. CII0XKHBIA cOCTaB
39 6emnoro ceera. Lger. JlaboparopHas
pabota «HabmoneHue nucnepcuu
CBETa»
but6mmoreka [IOK
WuTepdepenust ceta. Audpakius
33 pdep A (b? https://m.edsoo.ru/ff0ced
cBeta. [ludppaknuonHas pemeérka )
OmeDEHOCTE CBETO o bu6mmoreka [IOK
NEPEYHOCTH CBETOBBIX BOJIH.
34 P https://m.edsoo.ru/ff0cf0
[Tonspuzanusa ceera e
35 OnTuueckue MpudOpPHI U yCTPOICTBA U
YCIIOBHS UX 0€301TaCHOTO IIPUMEHEHUS
I'paHu1bl IPUMEHUMOCTH
paruupt 1p . n bubmuoreka [JOK
KJIaccu4yeckoil Mexanuku. [locTymarer
36 . y https://m.edsoo.ru/ff0ct8
CTeHATBHON TEOPHH p

OTHOCUTCIBHOCTHU




OTHOCHUTENBHOCTh OITHOBPEMCHHOCTH.

bubmmoreka [IOK

37 3amesieHne BpEeMEHH U COKpaIlleHne https://m.edsoo.ru/ffOcfa
JUTHHBI 42
OHEprus U UMIYJIbC PEIATUBUCTCKON bubnuoreka [IOK

38 yacTulbl. CBSA3b MacChl C SHEPTUEH U https://m.edsoo.ru/ff0cfc
UMITYJIbCOM. DHEPIHUs TOKOS 68
KonrponsHas padora «OnTHka. bubnuoreka [IOK

39 OCHOBBI crielIUaTIbHON TEOPUHU https://m.edsoo.ru/ff0cf6
OTHOCHUTEJILHOCTI f0

40 ®oronsl. opmyna [Inanka. Jneprus EZE:I;(;;ZZiiO:: If0cfe
U UMITYJIbC (POTOHA 16
OTKpBITHE U HCCTIEI0BaHNE bubnuoreka [IOK

41 doroadpdexra. OnbiTer A. T https://m.edsoo.ru/ff0cffc
CroneroBa 4
3akoHbl poTroddekra. YpaBHEHUE bubnuoreka [IOK

42 OlHmTeHa g potoaddexra. https://m.edsoo.ru/ff0d01
«KpacHas rpanuna» potoapdexra Se
Hasnenue ceera. Onpite [1. H. bubnuotexa [JOK

43 Jlebenena. Xumuueckoe elcTBHE https://m.edsoo.ru/ff0d04
cBeTa a6
TexHU4ecKkue ycTpoicTsa u
PAKTHYECKOE MPUMEHEHUE:

44
¢doTorIEMEHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3anay no Teme «1eMEHTHI brbmiorexa LIOK

45 https://m.edsoo.ru/ff0d03

KBAHTOBOU OIITUKN

02




Mogens atoma Tomcona. OnbBITE

bubmmoreka [IOK

46 Pesepdopna no paccesHuio o-4acTuil. https://m.edsoo.ru/ff0d09
ILmanerapHas MoJienb aToMa la
bu6mmoreka [IOK
47 IToctynatsr bopa https://m.edsoo.ru/ff0d0a
fa
W3nyyenue u noruouieHue GoTOHOB bubnmnoreka [JOK
48 IIPY [IEPEXOJI€ aTOMA C OJTHOTO YPOBHS https://m.edsoo.ru/ff0d0a
SHEPIuM Ha Apyrou. Buasl criekTpos fa
BOJ‘IHO]iLIe CBOMCTBA yacTULl. BoaHbI BuGmorexa LOK
49 e BpOI/IJ'i)I. Kopmyckysspio- https://m.edsoo.ru/ff0d0c
BOJIHOBOM yanu3Mm. CIIOHTaHHOE U a8
BBIHYX/ICHHOE U3JIy4CHHE T
OtkpeITHE pagu0aKTUBHOCTU. OTIBITHI bubnuoreka [IOK
50 Pesepdopna no onpeneneHuto cocraa https://m.edsoo.ru/ff0d0f
pazvoaKTUBHOTO U3ITy4YECHHUS d2
CgoiictBa anbda-, 6era-, raMma-
51 u3lydeHus. BiousHue
PaAMOaKTUBHOCTH Ha KUBBIE
OpraHHU3MBbI
OTkppITHE IPOTOHA U HEUTPOHA.
I/I30TponLI. AJI;L(ba—pacna):[. " bubamoreta LIOK
52 N . https://m.edsoo.ru/ff0d11
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- 6
pacnaz. ['aMmMa-usiydenue o
DHeprus CBA3M HYKJIOHOB B SIpE.
Hneﬁﬁme peaKHI/IZII.( Hz[epHHI?IHp bubmorexa TIOK
53 https://m.edsoo.ru/ff0d13
peakrop. [IpoGieMbl, NepCEeKTHBHI, 56

OKOJIOTHYCCKHE aCIICKThI ;mepHoﬁ




OHCPICTUKU

54

3HeMeHTapHI>Ie YaCTHUIIBI. OTKpLITI/IC
MMO3UTpPOHA. Mertoasl Ha6J'IIOI[eHI/I$I )51

perucTpanuu 3JICMCHTAPHBIX YaCTHII.

Kpyrnsiii cron «@yHaamMeHTalIbHbIE
B3auMozekcTBusA. EAMHCTBO
(bU3UUECKOil KapTHUHBI MUPa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e
38

55

Oranbl pa3BUTUS ACTPOHOMUH.
[TpuknanHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3BE3HOrO HeOa. Co3Be3aus, spKue
3Bé3I[BI, IIJIaHETBI, UX BUIUMOC
nekenne. CoHeyHas cucreMa

56

Counnne. ConHevHasi akTUBHOCTb.
Ucrounuk sneprum CoinHua u 3BE311

57

3BE37bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [I1aBHOU
NOCJIE0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IPEJICTABICHUS O POUCXOKICHUH U
sBosroruy ConHIa 1 3BE31

58

Muneunsiii [lyTe — Hama I'anakTuka.

[Tonoxenue u npmxenne CosHua B
lNamakTuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TATAKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyudenue.




Meraranaktuka

60

HepCH_ICHHBIe l'IpO6J'IeMI>I ACTPOHOMUHU

61

KontponbHas padota «J1€eMEHTHI
aCTPOHOMHUHU U acTPOPHUIUKID

62

Ob6o6maromuit ypok. Ponb pusuxu un
aCTPOHOMHUH B S3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAJIbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyesioBeKa

63

O6o06matomuii ypok. Pons u mecto
($U3MKYU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matomuii ypok. Posb
¢duznyeckoil Teopur B GOpMUPOBAHUU
IPEJICTaBICHUN 0 PU3NIECKON
KapTHHE MHpa

65

Ob6o06maromuit ypok. Mecto
¢du3uUecKoil KapTHUHBI MUpPA B 00ILIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O IPUPOJIC

66

PesepBHBIil ypok. MarautHoe 1noie.
DNeKTpOMarHuTHas UHIAYKIHS

67

PesepsHblil ypok. Ontuka. OCHOBBI
CIEeUaIbHOM Teopun
OTHOCHUTEJIBHOCTH

68

Pezepnblit ypok. KBantoBas ¢usnka.
DneMEHTBI aCTPOHOMUU U
acTpou3uKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d17
84




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

» ®usmka, 10 kmacc/ Mskumes I'.5., ByxosueB b.b., Corckuit H.H.; mox penakuueit
[MapdenTtreBoit H.A. Aximoneproe obmectBo «M3marensctBo «IIpocBenienne
» ®usuka, 11 knacc/ Mskummes ['.J1., byxosues b.b., Hapyrua B.M.; non penakuueit

[MapdenTtreBoit H.A. Aximoneproe obmectBo «M3marenseTBo «IIpocBenienne

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
I'.4. Mskues, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. @usnka 10 kiacc. ba3oslii u

yrayOneHHbId ypoBeHb. YueOnuk. Mockga. [Ipocsemenue, 2020

I'. 4. Mskuwes, b.b. byxosues, B.M. Uapyrun ®@u3zuka 11 kiacc. ba3zoBsiii u yriryOieHHBIH

ypoBeHb. Yuebnuk. Mocksa. [Ipocsemenue. 2020

A.I1L. PeivkeBuu. CoopHuk 3amau no ¢usuke. Mocksa, poda, 2005 - 2019 r.

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Kusas ¢pusuka: oOyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku ¢pusuku ¢ ucnonb3oBannem NMureprera. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dwusuka: KoJIeKIus onbITOB. http://experiment.edu.ru/
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