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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usmuke 0a30BOro ypOBHS Ha YpPOBHE CpeaHero oomiero obpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMM W TpeOoBaHMH K pe3ysibTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBatenbHO# mporpammel, npeactaBieHHbx B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueil mporpaMmbl BOCIIUTaHMsI U KOHLENIUM IpernojaBaHus ydeOHoro npeamera «Pusuka» B
oOpa3oBaTenbHbIX  opraHusauusx  Poccuiickoii ~ @epepanuu,  pealu3ylOIIMX  OCHOBHBIE
00pa3oBaTesIbHbIE IPOTrPAMMBI.

Copneprkanue mporpaMMbl 1o (U3MKe HarpaplieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTuHbl Mupa oOyuatomuxcs 10—11 kiaccoB npu oOyueHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JESITEILHOCTHOTO moaxo/a. [Iporpamma mo ¢usnke COOTBETCTBYET TPEOOBAHHIM
OI'oC COO k mnjnaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
o0y4yeHHsI, a TaKKe YUYHTHIBAET HEOOXOIMMOCTh pPEANM3alUU MEXKIPEAMETHBIX CBs3ell (u3uku C
€CTECTBEHHO-HAYUYHbIMU y4e€OHBIMH NpeaMeTaMH. B Hell onpenensoTcss OCHOBHbBIE LIEU U3yUeHUs
¢u3uKn Ha ypoBHE CpeAHero odOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca
(GU3UKU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPeAMETHBIE (Ha 06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOECHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera « PuU3ukay 1o rogam o0yUyeHHsL.

Odu3uKa Kak Hayka O HamOosee OOIIMX 3aKOHAX MPUPOMBI, BHICTYNAs B KAaueCTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYXarolleM MHpE.
HIkonbHBINA Kypc (PU3HKH — CHCTEMOOOPA3YIOMINI /7Sl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIBKY (pU3HUECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB W SABICHHUM, HM3ydaeMbIX XHUMHUEH,
Owonorueii, ¢puzndeckoil reorpadueii U acrpoHomueil. Mcnonp3oBaHUE W aKTHBHOE NMPUMCHCHHE
¢u3nuecKux 3HAHUU OIpeleNsseT XapakTep MU pPa3BUTHE pPAa3HOOOPA3HBIX TEXHOJOIMH B cdepe
HHEPreTUKHU, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOJY4YEHHMs] HOBBIX MATE€pHaIOB C 3a/JlaHHBIMU
cBoiicTBaMH U Jpyrux. M3ydyenue Gpu3MKM BHOCUT OCHOBHOH BKJIag B ()OPMUPOBAHUE €CTECTBEHHO-
HAayYHOM KapTUHBI MUpa OOydaromuxcs, B (opMHpOBaHHE YMEHHI NPUMEHSITh HAy4HBIH METOJ]
MO3HAHUS NP BBIOJHEHUU UMU yYEOHBIX HCCIEIOBAHUH.

B ocHOBY kypca ¢u3MKU ISl YPOBHSI CPEIHEro OOIIEro oOpa3oBaHUs IOJOXKEH PANl UJEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEM KypcC SIBISI€TCS] JOTMYECKHM 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall M3 BCEX pa3JesioB (U3UKH, BKJIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK H
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell marepuan Kypca (QU3UKH OOBETUHEH BOKPYT
¢uznueckux Teopuil. Benymum B kypce aBisercs pOpMHUPOBaHUE NMPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuszanusi NpeanoyiaraeT HMCHOJb30BaHUE T'yMaHUTApHOIO
noTeHIMana (PU3NYeCKOl HayKH, OCMBICICHUE CBA3HM Pa3BUTHUA (U3UKU C pa3BUTHEM OOLIecTBa, a
TaK)k€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJOTHUYECKUMH MPOOIeMaMH.

Hoes npuxnaomnoti nanpasnennocmu. Kypc GU3MKH MpennojaraeT 3HAaKOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonoeuzayuu  peannsyeTcs TOCPEICTBOM BBEAEHHUS 3JEMEHTOB  COJIEpXKaHMA,
MOCBSIIEHHBIX JKOJOTHYECKHUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBfA3aHbBl C pPa3BUTHEM
TEXHUKA U TEXHOJOTHMH, a Takke OOCYXJEHHs MpOoOJIeM pPallMOHATBHOTO NMPHUPOIONOIb30BAHUSI U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (M3MKM Ha YpOBHE CpEeAHEro obmero ooOpa3oBaHus
ABIAIOTCA  (Qu3mdeckue Teopun (hopMHpOBaHHE TMPEACTABIEHUH O CTPYKTYpe IOCTPOEHUS
buznueckoit Teopuu, poau (yHAAMEHTAJIbHBIX 3aKOHOB U MPUHLUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSAX O TPUPOJE, I'PaHULAX HPUMEHUMOCTH TEOpUHM, UIsl OMNMCAHHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DM3MKHM peaau3yercs Mpekae BCEro 3a Cuér
OpraHu3allii SKCIEPUMEHTAIBHON JAeATeNbHOCTH o0ywaromuxcs. Jlias 0a3oBoro ypoBHs Kypca



GU3MKKM — 3TO MCMHOJb30BAaHUE CHUCTEMBbl (DPOHTATIBHBIX KPATKOBPEMEHHBIX OJKCIHEPUMEHTOB H
7a00paTOpHBIX paboT, KOTOpbIE B MporpaMMme MO (HU3UKEe OObEIMHEHBI B OOIIMH CIHCOK
YUYEHHYECKUX TMpaKTUYeCKuX paboT. BeiieneHue B ykazaHHOM IepedHe JabopaTOpHBIX pador,
IPOBOIUMBIX JJISi KOHTPOJISL M OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mpolecca
UCXOAs M3 OCOOCHHOCTEH IUIaHMPOBaHMA U OCHalleHus KaOuHeTa Qu3uku. [lpu s3ToM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIOIIMMHUCS YMEHUSMH NPOBOJUTH KOCBEHHBIC HW3MEpPEHMUS,
UCCJIEIOBAHMSI 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH U TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME yAENsSETCS PEUICHUIO PACYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom s
pacy€THBIX 3aJad MPUOPUTETOM SABISIOTCS 3aJaud C SBHO 3aJaHHON (DM3MYECKOH MOJENbIOo,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca, Tak
U MHTETpUPYsl 3HAHMUS U3 pasHbIX pazjenoB. Jl1 KayecTBEHHBIX 3aJad MPUOPUTETOM SIBIISIIOTCS
3aJaHusl Ha OOBACHEHUE MPOTEKaHHUS (PU3NUECKHUX SBJICHHUM M MPOIIECCOB B OKpY)KAIOIIEH >KU3HHU,
Tpedyrome BbIOOpa GU3NIECKON MOJICNN AJISi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu PI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OO0ECIICYCHHUIO
y4eOHOro mporecca 0a30BbId ypOBEHb Kypca (DM3MKH Ha YPOBHE CpEIHEro 00Iero oOpa3zoBaHUS
JOJIKEH M3y4YaThCsl B YCIOBHSIX MPEAMETHOTO KaOuHeTa (U3MKH WM B YCIOBUSIX UHTEIPUPOBAHHOTO
Ka0MHeTa TPEIMETOB €CTECTBEHHO-HAyYyHOro LHKJIA. B kaOuHere (QHU3MKK JOIDKHO OBITH
HeoOxoauMoe 1abopaTopHoe 000PYI0BaHKE ISl BHIOJHEHUS! YKa3aHHBIX B IMPOrpamMme Mo (pu3uke
YUYEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPALlMOHHOE 000PYIOBaHHUE.

JlemoHcTpanioHHOE  0OOpyaoBaHHe (OpPMUPYETCS B COOTBETCTBUM C  MPUHIUIIOM
MUHUMAJIbHON JIOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY IIEPEUUCIIEHHBIX B IIPOrpaMMe IO
busnMKe KIIOYEBBIX JEMOHCTpAIMil JUIs MCCIEAOBAHUA M3y4YaeMbIX SIBICHUW M MPOIECCOB,
IMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 000opyAOBaHUE NI YUCHUUYECKUX MPAKTHUYECKUX paboT (popmupyercs B BHIE
TEMAaTUYECKUX KOMIUJICKTOB M 00€CIIEUnBACTCS B pacy€Te OJTHOTO KOMIUIEKTA Ha ABYX OOYYarOLIHXCS.
Temaruueckue KOMIUIEKTHI J1a00paTOpHOTO OOOpYNOBaHUS JOJKHBI OBITh IOCTPOSHBI Ha
KOMIUJIEKCHOM HCIIOJb30BAaHUN AaHAJOTOBBIX M HH(POBBIX NPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIe LU(POBBIX J1AOOPAaTOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKK B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE UHTEpECA U CTPEMIJIEHUS 00Yy4alOIUXCs K HAyYHOMY U3YUYEHUIO TPUPOBI,

Pa3BUTHE UX UHTEUIEKTyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE MpPEICTABICHMH O HAydHOM METOJe TMO3HaHUs U  (opMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY KAIOILIUM SIBICHUSM;

e (opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHMH OOBSACHATH SIBJICHUS C UCIHOJIb30BaHUWEM (U3NYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (hopMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU AT pa3BUTHUS APYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.

JlocTrkeHue ITHX 1ieiei o0ecrieynBaeTcs pelIeHneM CIeyIOMX 3a/1a4 B ITPOLecce N3yUeHHs

Kypca (pU3MKM Ha YPOBHE CpeIHEro O0IIero 0Opa3oBaHus:

e MpUOOpEeTeHHE CHUCTEeMbl 3HAHMH 00 OOmMX (PHU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXAaHHUKY, MOJIEKYJSIPHYIO (PU3UKY, DJIEKTPOJMHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHuEe YMEHUN NPUMEHSATHh TEOPETHUYECKHE 3HAHUS NIl OOBSICHEHMS] (PU3UUECKUX
SBJICHUI B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

e OCBOEHHE CIIOCOOOB pEHICHMs Pa3IMYHbIX 33/a4 C SIBHO 3a/IaHHON (U3NYECKONW MOJENBIO,
3aJa4, NOJPa3yMeBaIOIIUX CAMOCTOSITEIbHOE CO3/laHNe (PU3MUECKONW MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;

e TOHMMaHHE (U3NYECKUX OCHOB M TPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPY’KAIOILIYIO CPEdy;



e OBJAJICHHE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS W MPOBENCHUS (UINUYECKUX
HKCIIEPUMEHTOB, aHAINW3a W MHTEPIPETalnu MH(DOpMAIUH, ONpeAeieHUs: JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3yJbTara;

e CO3/IaHUE YCJIOBUU U1 PA3BUTUS YMEHUU INPOEKTHO-UCCIEI0BATEIbCKONW, TBOPUYECKOMN

JESTEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBeHb) Ha YpPOBHE CpPEAHEr0 OOIIEro O0pa3oBaHHSA
otBoauTcs 136 wacoB: B 10 kimacce — 68 vacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B
HEJICTIIO).

B pamkax wsydenms ¢usuku B 10-11 kmaccax wucnosb3yercs obOopymoBanme IleHTpa
00pa30BaHMs €CTECTBEHHOHAYYHON U TEXHOJOTHYeCKOW HampasiieHHOCcTel «Touka poctay.

COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS
®usuka — Hayka o mnpupone. Hayunele Meroabl NO3HAHUA OKpykarowmero mupa. Posb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (uU3HUECKUX SABIEHUH U mporeccoB. Hayunbie rumores3bl. Dusnyeckue
3aKOHBI ¥ TEOPHUH. [ paHHIIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponb u mecro ¢usuku B (OpMHUPOBAHUM COBPEMEHHOW HAyYyHOW KapTUHBI MHpaA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHajoroBbie ¥ U(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBUKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKEeHHs. CucteMa OTCUETa.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelmHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH Ha OCH CHUCTeMbl KoopawHaT. CIoKeHHe NepeMEIIeHHN u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpEHHOE MpSIMOJUHEHHOE MaBMXeHHe. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe aBuxeHue. J[BukeHUe MaTEpUATIbHONW TOUYKHU MO OKPY’KHOCTH C TOCTOSIHHOM
M0 MOJIYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI cKOpocTh. [lepuoa u wacTtora oOpaieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCcTpOWCTBa U MPAKTHUECKOE MPUMEHEHHUE: CIHUIOMETp, ABUKEHUE CHapPSIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekKeHHOM IMPOCTPAHCTBE.

Habmronenne aBm>XeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY M TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuui oxcnepumenm, nabopamopmvie pabomvl € UCNONL30BAHUEM YUPDPOBOU
aabopamopuu POFUKIIAB no «Touxe Pocmay

N3yuenre HepaBHOMEPHOTO JIBYXKCHHUS C IEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY MYTSAMH, MPOWJICEHHBIMU TEJIOM 3a IOCJEI0BATEIbHbIE
paBHBIE POMEXYTKN BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUM C Ha4aJIbHOW CKOPOCTBIO, pABHOU
HYJIIO.

N3ydeHue qBUKEHUS MIapuKa B BI3KOW KUIKOCTH.



N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutTenbHOcTH ['anmuies. IlepBeiii 3akoH HerloTona. MHepuuanbHbIE CUCTEMBI
OTCU€Ta.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HeroToHa 111 MatepuaibHOR
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTepUANIBHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buasl Tpenus (1mokosi, cKoibxeHus, kadenus). Cuiia tperus. Cyxoe tpenue. Cuna
TPEHHsI CKOJIbKEHHUS U cwia TpeHus mnokos. Koaddumment tpenwms. Cuma CONpOTUBICHHS TPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaileHud. Ilnedo cuibl. YcnoBus paBHOBecus: TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHME: NOJAIIMIIHUKHK, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomsl ¢ UCHONb308AHUEM YUPDPOBOU
nabopamopuu POBUKIIAEB no «Touxe Pocmay

W3ydenue nBuxkeHust Opycka Mo HaKIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJla, UMEIOILET0 OCh BPAIlCHHMS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Nmmynsc maTepuanbHOM TOUYKH (Tena), CUCTEMBl MaTe€pUaIbHBIX ToueK. MMIynsCc CHibl U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunerndeckass sHeprusi MarepuanbHOM Touku. TeopemMa 00 HW3MEHEHUHM KHHETUYECKOU
SHEPTUH.

[TorenuuanbHas »Heprus. lloTeHnumanbHas >Heprus ymnpyro aeGOpMHpPOBAHHOW MPY>KUHBL
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnanpHble W HEMOTEHIMANbHBIE CHIBL. CBS3b pabOThl HEMOTEHIMATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHUIECKOM YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHWE: BOAOMET, KOIEp, NPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCa.

PeaxkTnBHOE ABIKEHIE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUYECKYIO 1 OOpaTHO.

Yuenuueckuui oxcnepumenm, nabopamopmvie pabomvl € UCNONL30BAHUEM YUPDPOBOU

nabopamopuu POBUKIIAB no «Touxe Pocmay

W3ydyenne aOCONIOTHO HEYNPYroro yaapa ¢ TOMOMIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHMYECKOW IHEpPruM Teja Ha mpuMepe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Paznen 3. MoJjiekyJsipaasi pu3uKa 1 TEePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUM U UX ONBITHOE OOOCHOBAaHHUE.
Bpoynosckoe nemxenue. Juddysus. Xapakrep ABWKEHHS M B3aMMOJACHCTBHS YaCTHIl BEIIECTBA.
Monenu cTpoeHHs ra3oB, KUAKOCTEH U TBEPABIX TN U OOBICHEHUE CBOICTB BelIecTBa Ha OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens wuzaeanpHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-KMHETUYECKOW TeopuUu
ujeanpHoro raza. AOCoNOTHAs TeMIepaTtypa Kak Mepa CpeHel KHHETHYEeCKON HEPTUU TEIIOBOrO
nBrxeHus gactul rasa. [llkana remneparyp Kenbsuna. I'a30Bble 3akoHbBI. YpaBHeHHEe MenpeneeBa—
Kinaneiipona. 3akon JlanpTona. M3omporeccsl B HA€aJbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [JTOKa3bIBAIOLIME JHUCKPETHOE CTpPOEHHE BemecTBa, (¢GoTtorpaduu  MONEKym
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOECHCTBHUSL.

Mopenb, HIUTIOCTpHUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomvl ¢ UCHONb308AHUEM YUPDPOBOU
nabopamopuu POBUKIIAEB no «Touxe Pocmay

Omnpenenenne Macchl BO3lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEeHH 00bEéMa KOMHATHI,
JABJICHUSI U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckass cuctemMa. BHYTpPEeHHsII JHEpPrUs TEPMOJUHAMHYECKOM CHCTEMBI U
crocoObl e€ m3MmeHeHus. KonuuecTBo TemnoTrsl M paboTa. BHyTpeHHss sHeprusi 0JHOATOMHOTO
UJCANBHOIO rasza. Buapl Temsonepenayu: TENJIONPOBOJHOCTb, KOHBEKLUS, HU3JIydEHHUE. Y IENbHAs
TEIUI0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IpU TEIUIONEpeIaye.

[Tonstue 06 agnabarHom mpouecce. IlepBelii 3akoH TepMoarHaMuku. [IpruMeHeHune mepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TemoBele MamuHbl. [IpuHIUNBEL nelcTBUSA TemIoBbIX MamuH. [IpeoOpasoBaHusi 3HEpruu B
TeroBbIX MammHax. Koadduuuent nonesHoro neiictus ternoBoi mammubl. Lukn Kapho u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHnyeckue ycTpoicTBa M MPaKTUYECKOE NMPUMEHEHHE: JBUTATEIb BHYTPEHHEIO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEPrUM Tejla IPU COBEPIIEHUH PAOOThI: BbUIET IPOOKU U3 OyTHUIKU
1oJ JeiCTBHEM CXKAaToro BO3/AyXa, HarpeBaHue d¢upa B JATyHHOM TpyOKe NyTEM TpeHUS
(BUICOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEHN dHEpruu (TeMIiepaTypsl) Tea Ipu TEIUIonepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSI BHYyTPEHHETO CTOPaHusl, PEaKTUBHOI'O ABUTATENs.

Yuenuueckuii  sxcnepumenm, nabopamopHvie pabomsl € UCHOAb30GAHUEM YUPDPOBOU
nabopamopuu POBUKIIAFB no «Touxe Pocmay

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpa3oBanue u koHAeHcarus. Vcrnapenue W kumneHue. AOGCONIOTHAS W OTHOCHTEIIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmieHHBIH map. YaenbHas TemIoTa mNapooOpa3oBaHUs. 3aBUCHMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

Teépmoe teno. Kpucramnmdeckne u amopdHbie Tena. AHH30TPOINHUS CBONCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [laBienrne u kpuctamm3anus. Y AelibHas TEIIoTa
riasnieHus. Cyomumarnust.

VYpaBHEeHUE TEIIOBOTO OanaHca.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHME: THUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH IMOJYyYEHHs COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE€ HAHOMATEPHUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomsl ¢ UCHONL308AHUEM YUPDPOBOU
nabopamopuu POBUKIJIAEB no «Touxe Pocmay

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasjen 4. DiekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

DneKkTpu3anus Tel. DNeKTpUIeckuil 3apsa. JBa Buga snekTpuyeckux 3apsanoB. [IpoBogHukwy,
JUAJIEKTPUKU U MTOIYIIPOBOJIHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

BzaumoneiictBue 3apsinoB. 3akoH Kynona. TouedHbl 37EeKTPUUYECKUAN 3apsi. DIIEKTPUUECKOE
nosie. Hanpsok€HHOCTB 3eKkTpudeckoro mnoss. lIpuHmun cynepno3uuuy 3JeKTPUYECKUX IOJIEH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snexrpocratuueckoro nois. [lorennuan. Pasnocts norennuanos. [IpoBoguuku u
TUAJICKTPUKU B DJIEKTPOCTATHYECKOM ToJie. J(udnekTpruyeckas mpoOHUIIaeMOCTb.

OnekTpoéMKkocTb. KonzaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHcATopa. OHEprus
3apsKEHHOT0 KOHJEHCAaTOopa.

TexHUuecKkue YCTpONCTBA M MPAKTHUUECKOE IPUMEHEHHE: DIJIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTpOCTATUYECKasl 3allUTa, 3a3eMJICHHE DJEKTpPONpHOOpOB, KOHAEHCATOp, KOMHPOBAIbHBII
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIEeKTpOCTaTUYECKasl 3alllUTa.

JIMPNEeKTPUKU B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSIHUS
MEXIy HUMH H TUAJIEKTPUICCKON TMPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuu oxcnepumenm, nabopamopmvie pabomvl € UCHONL308AHUEM YUPDPOBOU
aabopamopuu POFUKIIAB no «Touxe Pocmay

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUA AJIEKTPUUECKOTO ToKa. MicTounnku Toka. Cuiia
ToKa. [locTOsTHHBIN TOK.

Hanpsoxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUUYECKOE CONPOTUBIICHUE. Y AENBHOE CONMPOTUBIIEHUE BemlecTBa. llocnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE POBOHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIHOCTD 3IEKTPUIECKOTO TOKA.



DNEKTPOABMKYILAs CUJa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHHMKA TOKA. 3akoH Oma i
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuUecKoii 1ienu. KopoTkoe 3aMbIKaHHe.

ODJIEKTPOHHAs MTPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! MTPOBOJIUMOCTh MOIYNPOBOIHUKOB. CBOiicTBa
p—n-nepexona. [ToxynpoBogHIUKOBBIE TPUOOPHI.

ONeKTpUYecKU TOK B pacTBOpax M paciiaBaX 3JEKTPOJUTOB. JIEKTPOIUTHUYECKAsS
Jucconuanus. JIEKTPOIIN3.

OnekTpuueckuil TOK B ra3ax. CaMoCTOATENbHBIH M HECAMOCTOSTENbHBIN pa3psan. MoiHus.
[Tna3ma.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETP, PEOCTar,
MCTOYHUKHU TOKA, AJIEKTPOHArpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIA JUOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN THO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSKEHUSL.

3aBUCHUMOCTb  CONPOTHUBIIEHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOe COeIUHEHUE MPOBOIHUKOB.

[IpssiMmoe wu3MepeHue HNeKTpPOoIABMKYyIIEH cuiibl. KopoTkoe 3aMblkaHHE TrajJbBaHHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomsl ¢ UCHONb308AHUEM YUPDPOBOU
nabopamopuu POBUKIIAEB no «Touxe Pocmay

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHnue 31eKTpOoABMKYIIEH CHiIbl MICTOYHUKA TOKA U €70 BHYTPEHHET 0 COMIPOTUBIICHUS.

HaGnronenue snextponusa.

MesknpenameTHbie CBSI3U

N3yuenne kypca ¢usuku Oa3oBoro ypoBHa B 10 Kkijacce OCyIIECTBISIETCS € y4€TOM
COJIepKaTeNIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpapuu U
TEXHOJIOTHH.

Meoicnpeomemmnule noHAmMuUs, CBSI3aHHBIE C U3YYEHUEM METOJI0OB HAyYHOTO ITO3HAHUS: SBJICHUE,
Hay4HbIl (akT, runoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, SKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, JInHeHas QyHKus, napadoina, runepooia, Ux
rpa@ukd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKUMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMH Ha OCH KOOPJANHAT, CIOXKEHHUE
BEKTOPOB.

buonoeus: Mexanudeckoe ABIKEHHE B JKUBOW mpupone, IUPQy3us, ocMoc, TemIoo0MeH
’KUBBIX OpPraHU3MOB (BUIbI TEIUIONEpPENayu, TEIUIOBOE DPABHOBECHE), AJIEKTPUUYECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumusi: JUCKPETHOE CTPOCHME BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, )KMIKOCTEN M Ta30B, AIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, ANEKTPOIIUTUYECKAS TUCCOLMAIINSI, TalIbBAHUKA.

TI'eoepaghus: BIa)XHOCTB BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeoOpa3zoBaHHe BHKEHUI C HCIOJIb30BAHMEM MEXAHH3MOB, Y4ET TPEHHsS B
TEXHMKE, TOJIIMITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHMS UMITYJIbCA B TEXHUKE (paKeTa, BOLOMET
U Jpyrue), IBUTaTelIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM XOJOJIUJIBHUK,
KOHJULMOHED, TEXHOJIOIMH MOJIYUYEHHUS] COBPEMEHHBIX MaTEpUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U



HaHOTEXHOJIOTHH, JIEKTPOCTATHUECKAs! 3alIUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH
IPUHTEP, 3JEKTPOHArpeBaTeIbHbIC MPUOOPHI, AIEKTPOOCBETUTENbHBIEC IPUOOPHI, TaJIbBaHHKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

ITocrosiHHbIE MarHUTBL. B3anMoneCTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mone. Bekrop
MarHuTHOW MHAYKUUU. [I[pUHIUIT Cyneprno3uIIMi MarHUTHBIX TOJIed. JIMHMM MarHUTHOW MHIYKIUH.
KapTuna nuHuii MAarHUTHOM MHIYKIMU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe Mojie IpPOBOJHMKA € TOKOM. KapTuHa JMHUNA MHIYKIMHM MarHUTHOIO IIOJIS
JUTMHHOTO TPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OMbIT
Opcrena. BzaumoaelcTBue NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HallpaBJICHHE.

Cuna JlopeHiia, €€ MoayJib U HampaBlieHHE. J[BUKeHUE 3apsSyKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noje. Pabora cubl JlopeHna.

SlBneHue  sneKkTpoMarHUTHOM MHAYKUMH. [lOTOK  BEKTOpa MAarHUTHOM  HMHIYKLHH.
DIIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHoM unaykuuu dapazes.

BuxpeBoe »snekTpuueckoe Imose. OJEKTPOABWXKYINAs CHJIa HHAYKUUA B IPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYIIaTEeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYIIIAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpONCTBA W  MPAKTUYECKOE MPUMEHEHHE: IIOCTOSIHHBIE  MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHASA [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKUIMYA MarHUTHOTO TOJIA.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh D3JIEKTPOABMKYILIEH CHJIbI HMHIYKUHWU OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuui  sxcnepumenm, nabopamopuvie pabomvl ¢ UCHOIb30BAHUEM YUDPOBOU
nabopamopuu POBUKIJIAL no «Touxe Pocmay

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbvle KO1eOAHU

KonebarenbHas cucrema. CBoOOIHBIE MeXaHHUECKUE KojiebaHus. ['apMoHndeckue KoebaHusl.
[lepmon, wacrorta, ammuutyna u ¢(aza koneOanuwit. [lpyxuHHBIH MasTHUK. Marematudeckuit
MasiTHUK. YpaBHEHHE TapMOHUYECKUX KoyiebaHuii. [IpeBpalieHue SHEpPruu MpH TaPMOHHUYECKUX
KOJIe0aHUsX.

Konebarenbuplii  koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHbIE KOJEOaHUS B  HJCATbHOM
K0J1e0aTEeJIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKHUMH U 3JIEKTPOMarHUTHBIMU KOJIEOaHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJCATLHOM KOJIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXalIIUX KojeOaHUSX. BbIHYXIEHHbIE MeXaHWYEeCKHE KOJeOaHUs.
Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUS.



[Tepemennbiii ToK. CHHYCOMOAIBbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepemadya u TOTPEOSICHHE DICKTPHUUYECKOW DHEPTHUHU.
OKOJIOTUYECKME PHUCKM IIpU  IPOU3BOJACTBE  AIEKTpodHepruu. KyibTypa HCIONb30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOHWCTBA U MPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, FE€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTelnbHONW cHCTEMbl (IPYXUHHBIA WM MaTeMaTH4YeCKUil
MasITHUK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue cBONCTB BIHYXIEHHbBIX KOJI€OaHUH.

Habmonenue pesonanca.

CB00OOHBIE AIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH) Ul
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mnocnenoBaTeIbHOM COECIMHEHUM PE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii  sxcnepumenm, nabopamopHvie pabomevl € UCNOIb308AHUEM  YUPDPOBOILL
nabopamopuu POBUKIIAB no «Touxe Pocmay

HccnenoBanue 3aBUCUMOCTH IE€pUOJia MaJlbIX KosieOaHUM rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanue nNepeMEHHOI0 TOKA B IIEMH U3 MOCJIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KAaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuueckue BOJIHBI, yclioBUs pacnpoctpaHeHud. [lepuon. CkopocTe pacnpocTpaHeHUs U
JuinHa BoyHBL. [lomepeynsie M mpomosibHbIe BONHBL. MHTepdepeHuus n audpakiuus MeXaHHIEeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS M3JIyY€HHs SJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BektopoB E, B, V B snexrpomarautHOi BojHE. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakxeHHUE, IIPEJIOMIICHUE, noJIsIpu3anus, audpakuus, UHTEepEpEHIIHSL. Ckopoctb
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana >meKTpoOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOUIEH Cpenbl.

TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAs IMATHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paAuONPUEMHUK, TEJIEBU30p, AaHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPO/I0JIBbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus M MpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnu 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTYAON M YaCTOTOM KoJeOaHHi.

HccnenoBanue CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MPETOMIICHUE, MOJIIpU3aIus,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHE CBETa B OJTHOPOAHOM cpene. JIyu
cBeta. TouyeuHbIl HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbBI OTpakeHus ceera. [locTpoeHne n300pakeHni B IJIOCKOM 3epKaje.



[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yroil oaHOro BHyTPEHHETO OTPaKCHMUS.

Hucniepcust cBera. Crio>kHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue 1 paccenBaronye JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U ONTHYECKAs
cwia ToHKOM muH3bL. IlocTpoeHune u300paxkeHU! B COOMpAIOUIMX W PACCEUBAIOLIUX JIMH3AX.
dopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

Bonnosast ontuka. Uatepdepenius cBera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUSI HAOIIOICHUS
MaKCHMyMOB ¥ MHUHHUMYMOB B HUHTEP(PEPEHLUUOHHONW KapTHUHE OT ABYX CHUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. JudpakuronHas pemeérka. Y ciaoBue HaOIIOACHHS TTIaBHBIX MaKCUMYyMOB
[IPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHUYEeCKHuEe YCTPOHCTBA ¥ MPAKTUYECKOEC MPUMEHEHHE: OYKH, Jyma, ¢oToanmnapar,
MPOEKIIMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs OINTHKA, NU(paKUMOHHAS DPEUIETKA,
HOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeHOE pacHpoCTpaHEHue, OTpaKeHHWe U IHperaoMieHue cBera. Onruyeckue
IpUOOPHI.

ITonmHoe BHyTpeHHEe oTpaxkeHue. Mojieinbs CBETOBOAA.

HccnenoBanue CBONCTB N300paKeHHI B TMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ HOMOILBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

M3mepenne nmokasaress IpeioMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEJIBHOCTH
I'paHuubl OPUMEHUMOCTH KJIACCUYECKOM MexaHuKu. [locTymarel cnenuaibHOM Teopuun
OTHOCHUTEJIbHOCTU: NHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKyyMe€, IPUHLIUII OTHOCUTEIIBHOCTH
OHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

@®otonbl. Popmyna Ilnanka cBs3u 3HepruM (HOTOHA C €ro YaCTOTOM. DHEPrUst U UMITYJIbC
dboToHa.

OtkpeiTe U uccnenoBanue Gorosdpdekra. Onbitel A. I'. CroneroBa. 3akoHbl HoTOIPPEKTA.
VpaBuenne DitnmTeitHa 1751 hotodddekra. «Kpachas rparuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUuecKkue yCTpOWCTBA M MPAKTUYECKOE TNpUMEHeHHue: (oTorneMeHT, (OTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(heKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETo GpoTorddexra.



CBeTOoquoOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiThl Pesepdopaa mo paccessauro o -yactuil. [Inaneraprast Moaens
atoma. [loctynarel bopa. Mznyuenue u mornomeHue (OTOHOB MpHU IEPEXOAE aromMa C OIHOTO
YPOBHS SHEPruM Ha Apyroil. Buasl cnektpoB. CrekTp ypoBHEN S3HEPIHM aToMa BOJAOPOIa.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.

CroHTaHHOE U BBIHYK/IEHHOE U3JTyY€HUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA  AHAIIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3ITyYEHMUSL.

Jlazep.

Yuenuueckuii  sxcnepumenm, nabopamopHvie pabomsvl € UCNOIb308AHUEM  YUPDPOBOILL
nabopamopuu POBUKIIAB no «Touxe Pocmay

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JI0KA3bIBAIOLIUE CIOXKHOCTh CTPOCHHUS sApa. OTKPHITHE PATUOAKTUBHOCTH.
OmnwiTel Pesepdopna mo ompeneneHuo cocTaBa paguoakTUBHOro u3inydenus. CBoiicTBa ambda-,
Oera-, raMMa-u3ay4yeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykionnas moxens sapa ['eitzenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. OJEKTPOHHBIM M TO3UTPOHHBIA OerTa-pacnaa. ['amMma-uzmyuyeHue. 3aKkoH
PaauOaKTUBHOIO pacIaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepuslil peakrop. TepmosiiepHslil cunTe3. [IpobaemMbl U MepCreKTUBLI SAEPHON SHEPTETUKU.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTeTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHI.

dyHIaMeHTalbHbIe B3aUMOIeHCTBUSA. EqUHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHnyeckue yCTpOHMCTBA M IPaKTUYECKOE NpPHUMEHEHHue: J03UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii  osxcnepumenm, nabopamopmuvie pabomvl € UCNONL30BAHUEM YUPDPOBOU
nabopamopuu POBUKIJIAL no «Touxe Pocmay

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

OTtanel pa3BUTUA acTpoHOMUH. [IpHuKkiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, UX BUTUMOE JBUKCHHE.

CoJiHeUHas cucrema.

Connue. ConneyHasi akTuBHOCTb. McTounuk sHeprun CoJiHLA U 3BE3/. 3BE3/IbI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KJIAcC — CBETUMOCTH». 3BE3AbI  TJIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTbY»  JJg  3BE3J  IJIABHOU
MOCJEN0BATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE  NPEACTABICHHUS O
MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [lyTe — Hama ['anaktuka. Ilonoxenne u neukenue Connna B ['amaktuke. Tumbl
rajakTuk. PagmorasakTuku u kBazapbl. YEpHbBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmmmpenue Bceenmennoil. 3akoH XaO6na. Pasberanue ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3mydYeHUE.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOmtonenus HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN 15t
onpezieNieHus] TMOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHoro nosnymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B Teneckon JIynsl, utaner, Mieunoro [lyTu.

O0o0maroniee NOBTOpeHHE

Ponb ¢u3uku U acCTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIIMAIbHOM U 3TUYECKOM
cepax AESITeTbHOCTH YENIOBEKa, POJIb U MECTO (DM3MKK M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM
KapTHUHE MUPA, poJib PU3NYECKOM TEOPHH B (OPMUPOBAHUU MPEACTABICHUHN 0 (PU3NUECKON KapTUHE
MHUpa, MECTO (U3MYECKON KApTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBCHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJE.

Me:xnpeameTHbie CBA3U

Uzyuyenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkimacce ocymiecTBIseTcss € y4E€TOM
COJICPKATEIBHBIX MEKITPEIMETHBIX CBS3CH C KypcaMu MaTEMaTHKH, OMOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Meoicnpeomemmnule noHAmMuUs, CBSI3aHHBIE C U3YYEHUEM METOJI0OB HAyYHOTO IT03HAHUS: SBJICHUE,
Hay4yHBI (akT, rUmore3a, QuanMyeckas BEIUYUHA, 3aKOH, TEOPHS, HaONIOJIEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIUU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKECTBO, BEKTOPHI U UX MPOCKIIUU
HA OCH KOOpPJIMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU
1o100MS TPEYTOIBHUKOB, OTPEICTICHNE TUIOMIAIN TUIOCKUX (GUTyp M 00BEMa Tell.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MPUPOJE, KOneOaTeIbHbIE TBUXKEHHUS B KUBOU
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW MPUPOJE, IEHCTBUE PaAUaIlii Ha )KHUBBIC OPTaHU3MBI.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpaghusa: MarHUTHBIE TONMIOCAa 3€MIIM, 3alle)KH MAarHUTHBIX PyI, (QOTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonocusi: ITUHUM BJIEKTpOINEpenad, IE€HEpaTop NEPEMEHHOrO0 TOKAa, 3JIEKTPOJBUraTelb,
WHIYKIMOHHAsL TIeYb, pajaap, paauoNpuéMHHK, TeJNeBU30p, aHTeHHa, TenedoH, CBU-mneusp,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IITPOI'PAMMBI IO ®U3BHUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3nMka» Ha YpPOBHE cpeAHero oOmiero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JAOIKHO OOECIEYUTh JOCTHKEHHUE CIETYIONIUX JIMYHOCTHBIX, METANPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS yueOHOro mpenmera «®Dusnka» ITOMKHBI OTpaXaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPECHHEU
MO3UIUEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAIUi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, paCIIUPEHUE KU3HEHHOTO
ONBITa U OMbITA ACSITENBHOCTA B MPOILIECCE PEANN3allid OCHOBHBIX HAINpaBJICHUN BOCHUTATEIIbHOM
JIeATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MOZHUITMH 00YUAIOMIErocs Kak akKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

MPUHATHE TPAIUIUOHHBIX OOIIEYETIOBEUECKMX TYMAHHUCTHYECKUX W JIEMOKPATHYECKUX
IICHHOCTCIA;



TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TpakJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

yMEHHE B3aMOJICICTBOBATh C COI[MAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKUUAMU
U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCHUCKHX YUYEHBIX
B 00nacT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAallMI0O W MPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONYNBOTO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K pa3auvHbIM chepam mpodhecCuoHaTbHON ASSITENFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢U3MKO M TEXHUKOW, yMEHHE COBEpUIaTh OCO3HAHHBIK BHIOOp Oyaymed mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHHWIO B 00JIaCTH (DM3WKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPBl, OCO3HAaHHWE TJ00ANBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKUE U OCYILIECTBICHHUE JIEHCTBUIN B OKPY’KAIOLICH cpelie Ha OCHOBE 3HAHUA LieTeit
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIMpeHye OmbiTa ACITeIbHOCTH 3KOJIOIMYECKON HANpaBICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUN 10 PU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil HaykH;

OCO3HAHWE I[EHHOCTH HAyYHOW JesITeIbHOCTH, TOTOBHOCTH B IPOIECCE W3YYEHUS (U3UKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEA0BATENbCKYIO EATEIbHOCTh HHIUBUIYAJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckne aeicTBUs:
CaMOCTOSATENIbHO (OpMYIHpOBaTH U aKTyalM3WpPOBaTh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LENN IEITEIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IUIAH PEIICHUs] MPOOJIEMBbI ¢ y4€TOM aHaIM3a MMEIONIUXCS MAaTepUaTbHbIX U
HEMAaTEPUAIBHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTL, OIICHUBATh COOTBCTCTBHUE pCSyJ'II)TaTOB OCIIAM,
OLICHUBATh PUCKU MTOCIEACTBUN NEATEIBHOCTH;
KOOPJMHUPOBaTh W BBINOJHATH pabOTy B YCIOBHSX pEaJbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX np06neM.
ba3zoBble uccieaoBarejibckue AeMcTBUS.
BIIAJICTh HAYYHON TEPMHUHOJOTHUEH, KIIFOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3UIECKOIN HAYKH;



BJIQ/IETh HaBBIKAMH Yy4eOHO-HMCCIIEIOBATEIbCKOW W TMPOEKTHOW MAESITeTbHOCTH B 001acTu
(GU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHHS 33]ad
buznyecKoro coaepxKaHus, IPUMEHEHHUIO PAa3TUYHBIX METO/I0B TIO3HAHMS,

BIAJCTh BUJAMHU JCSATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEPIpETaluu,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyalHsX, B TOM YHCIE MPU CO3JaHUH
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH [TPUUMHHO-CIICJICTBEHHBIE CBSA3M U aKTyaJIH3UPOBATh 3aJayy, BbIIBUIaTh TUIIOTE3Y
e€ pellleHns], HAXOJAUTh ApTYMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUHN, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MMOJYUYEHHBIE B XOJ€ PEIICHHS 3a/1a4d Pe3yJIbTaThl, KpUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4yu B 00pa30BATENbHON NEATEIHHOCTH, B TOM
YHclie IPU U3YYeHUH (PU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIIBUTaTh HOBBIE HJIEH, MIPEJIaraTh OPUTHHANBHBIE MOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TONYYCHHs] WHGPOpMAUu (U3HUECKOTO COJCPKAHUS W3 HCTOYHHUKOB
pa3HBIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISThH MMOUCK, aHAIN3, CUCTEMAaTU3AIUI0 U HHTEPIIPETALIUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIB30BaTh CPEACTBA MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUW B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AalMOHHBIX 3a/Ja4 C COONIOACHHEM TpeOOBaHMIA
SPrOHOMHUKHU, TEXHUKH O€30MIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ATHUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DHU3UYECKOTO COMCPIKAHMS B PANTMYHBIX (popmarax ¢ yd€ToM Ha3HAUCHUS
uH(pOpMallMM ¥ 1EJIeBOW ayJuUTOPUH, BBIOMpas ONTUMaNbHYI0 (OpMYy TMpEACTaBICHUS W
BU3yaJIM3aIUH.

KoMMmyHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1efiCTBHUS:

OCYIIECTBIISITh OOIIEHNE HAa ypOKaX (PU3UKH M BO BHEYPOUHOH JCSATEIHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BBHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUM C Y4YETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJOr0 YjeHa KOJIJISKTHBA;

MPUHUMATH €I COBMECTHOM ACSATEIHHOCTH, OPTAHN30BLIBATH U KOOPJIUHUPOBATH JIEUCTBUS
1o €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JIEUCTBUI, paclipeAesiaTh POJIN C yUETOM MHEHUN YYaCTHUKOB,
00CyX)aaTh pe3yJIbTaThl COBMECTHOW pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa M Ka)XJOTO yYaCTHHKA KOMaH/BI B OOIIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATH HJAEU C TO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEJACHHE B PA3IMYHBIX CUTYALUAX, MPOSIBISAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEILHOCTh B 00MacTh (Qu3uku u
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSATENIBHO COCTAaBJATh IUIAH pEUIEHUS pacuy€THBIX M KAadyeCTBEHHBIX 3a4ad, IUIaH
BBITOJIHEHUS TPAKTUYECKON pabOThI ¢ yUETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MIPENIOYTEHHUI;

J1aBaTh OLIEHKY HOBBIM CUTYAalLUsAM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOp, APTYMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pElLICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYAUIMHU B 00JAacTH (DU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAJIbHBIH HHTE/VIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalMsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMU IO3HABATEIBHOM Pe(PIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBHHA U
MBICJIUTEJIbHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCTIOJIB30BaTh MPUEMBI pe(IICKCHUU TSl OLICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MPUHUMATH ce0sl, MOHNUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B nponecce nocTukeHUs JTUUHOCTHBIX PE3YJbTATOB OCBOECHUS MPOrpammbl M0 (U3MKE AJIs
YpOBHs cpeaHero oOmiero oOpa3oBaHUs y OOydYaroIIUXCs COBEPUICHCTBYETCS SMOIMOHATIBHBIN
UHTEJJIEKT, PEANoaraonuil copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUS, BKIFOYAIOUIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh 32
CBOE IMOBEJECHHE, CIOCOOHOCTh aJANTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U MPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMY, BKJIIOYAKOUIEH CTPEMJICHHE K JOCTHIKEHUIO LEIW M YCIEXy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXOM U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKIIOYAIOLIEH CHOCOOHOCTh TIOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JpPYIHX,
YUUTBIBATh €T0 MPU OCYIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHny oOyuenuss B 10 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha MpHUMEpax pojb U MecTo (U3MKKM B (OPMUPOBAHUU COBPEMEHHOMU
HAayYyHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B NPAKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBIBaTh TPAHUIBI IPUMEHEHUSI U3YyUEHHBIX (PU3NYECKUX MOJEJeH: MaTepuanbHas TOYKa,
MHepLUajgbHas cucTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJNO, WACANBHBIM ra3, MOJEIN CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPIBIX TeJN, TOYCUHBIH SJIEKTPUUECKUN 3apsa NpU peleHHH (U3UUYECKUX
3ajay;

pacrio3HaBaTh (u3MyecKkHe SBJICHHUA (TPoLEecChl) M OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpHUH CTPOEHHUS BeUlecTBa M AJNEKTPOAMHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JABM)KEHHE, CBOOOHOE MajJileHHue Tel, ABHKEHHUE
[0 OKPYXXHOCTH, MHEpIMs, B3auMojeiicTBue Ten, nuddysus, OpOyHOBCKOE IBUKEHHE, CTPOEHUE
KHUJIKOCTeH M TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tel MPHU HArpeBaHUU (OXJIAXKIECHUH), TEIJIOBOE
paBHOBECHE, UCTIAPEHHE, KOHIEHCAllNs, TUIaBICHNE, KPUCTAJUIM3ALNs, KUIIEHHE, BIaXXHOCTh BO3lyXa,



HIOBBIIIEHUE JaBJICHUA ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCY[E, CBSI3b MEXIy IapaMeTpamMu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, MIEKTPU3ALINS TN, B3aUMOJECHCTBUE 3aps10B;

OIKCBIBATh MEXAHUUYECKOE JBMKCHME, HCIIOb3Ys (PU3MUECKUE BEIMUMHBI: KOOPIUHATA, MyTh,
IepEMELIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CUJa, UMILYJbC Te€ld, KMHETHYECKas SHEprus,
NOTEHIMAJbHAsE SHEPrHs, MeXaHudeckas pa0oTa, MeXaHUYecKas MOIIHOCTb; IpPU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIB3YyEMbIX BEJIMYMH, MX 0003HAYECHUS M €IUHULIBL,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BEIMUYUHAMU;

OIKCHIBATh M3YYEHHBIE TETJIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIIONB3YS (DPU3NUYECKHE
BEJIMYMHBI: JaBJIEHUE I'a3a, TEMIIEpPATypa, CPEIHsS KUHETHUECKask SHEPrusl XaOTHUECKOTO JABUKCHMUS
MOJIEKYJ, CPEIHEKBaJpaTU4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPTrus,
pabota rasza, KO3QpQUUUEHT MOJIE3HOT0 AEHCTBUS TEIUIOBOIO ABUIaTessl; MPU ONUCAHUU MPABUIIBHO
TPaKTOBaTh (PM3NYECKUN CMBICT MCIOJIB3YyEMbIX BEIMYMH, UX O0O3HAYCHUS M €IUHUIIBI, HAXOJIUThH
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C JPYTUMH BEJIUYMHAM;

ONMCHIBATh H3YUYEHHBIE AJIEKTPUUYECKUE CBOICTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHUS
(mpouecchl), MCHONAB3Ys (DU3MUYECKUE BEIWYMHBL: IEKTPUUECKUI 3apsisi, 3JIEKTpUYECKoe IoJe,
HANpsDKEHHOCTD TOJIS, MOTEHLIMAJ, Pa3HOCTh MMOTEHIMAJIOB; MIPU OMMCAHUU MPABUIIBHO TPAKTOBATh
¢u3nuecKknuil CMBICI UCMOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHMIIbI, YKa3blBaThb (HOPMYIIBL,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUYUHAMU;

aHaJM3UpOBaTh (U3UYECKUE MPOLECChl M SIBIEHUS, MCHOJb3ys (U3NYECKUEe 3aKOHBl U
OPUHLMIBL 3aKOoH BcemupHoro Ttsarorenus, |, Il u Il 3akons HbroTOHa, 3akoH coxpaHeHus
MEXaHUUYECKOM SHEpruM, 3aKOH COXPAHEHHUS HMIYJIbCA, NPUHLUI CYNEpHO3MLUU CHJI, HPUHIIMII
paBHONpaBUsS HMHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOpPUI0 CTPOEHUs
BEILIECTBA, FA30BbIC 3aKOHBI, CBA3b CPEeJHEH KMHETHUECKOW SHEPIUU TETIJIOBOTO IBUKEHUS MOJIEKYJI C
a0COIOTHONW TeMIEepaTypoil, MEepBbIi 3aKOH TEPMOJUHAMHUKHU, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsia, 3akoH KyloHa, @Opu 3TOM pa3iauyarh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U yCIOBHSA (TPAHHUIIBI, 00JIACTH) TIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMIIBI ACHCTBHS MAalllMH, IPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3auyvaTh yCIOBUS UX O€30M1aCHOT0 UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBIMOJIHATh AKCIEPUMEHTHl IO HCCIEOBAHUIO (U3NYECKUX SBJIEHUH M TPOLECCOB C
HCIIOJIb30BaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUM, TPU 3TOM (HOpMYyJIHpOBaTh MpodieMy/3anauy u
TUIOTE3y Y4eOHOTo 3KCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 00OpyJ0BaHuS,
IIPOBOAMTD OMBIT U POPMYJIUPOBATEH BHIBOIBI;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIE M3MEPEHUs (U3NUYECKUX BEUYMH, PH 3TOM BHIOHMpPATh
ONTUMAJIBHBIA CHOCOO M3MEPEHMs] M MCIIOJb30BATh W3BECTHBIE METOJIbl OLIEHKH IOTPEIIHOCTEN
U3MEPEHHUI;

UCCJIEIOBATh 3aBHCUMOCTH MEXAy (PU3MYECKMMM BEIMUYMHAMHU C HMCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUl, MpH STOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHpPOBATh pE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKHUX BEJIWYMH B BUAE TaOIMI] U rpaHKoB, JAeNaTh BBIBOJABI 110 pE3yJibTaTaM
WCCIIEJOBAHMSI,

coOnroaaTh mpasuiia 0€30MacHOro TPyAa IpU MPOBEACHUM UCCIEAOBAHUN B paMKax y4eOHOro
HKCIEPUMEHTa, YUeOHO-UCCIIEOBATENIbCKOM U MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0OBaHMUS;

pemath pacu€THbBIC 33/1a4M C SBHO 33JaHHON (PU3MYECKON MOJEINbI0, UCTIONB3Ys (PU3NUYECKUe
3aKOHbl W TMPHUHIMIBI, HA OCHOBE aHalu3a YCJIOBHUSA 3aJaud BBIOMpPATh (PU3NYECKYIO MOJIENb,
BBIJICJIATE (PU3MUYECKUE BETUYUHBI U (OPMYJIbI, HEOOXOIUMBIE JJIst €€ PEeLIeHHs, TPOBOAUThH PACUETHI
U OLIEHUBATh PEAJIbHOCTD MOJYUYEHHOT0 3HaUeHUsl (PU3UUECKOI BETNYMHBL;

pelaTe KauyeCTBEHHBIE 3a/Jayd: BBICTPAaUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO LEMNOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHNUS,

UCIIOJIb30BaTh NPU PELICHUH Y4YeOHBIX 3aJjau COBPEMEHHbIE HMH(OpPMAIMOHHBIE TEXHOJIOTHU
JUTSL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMM U TIPECTaBICHNs Y4eOHOM U HayuYHO-TIOMYJIIPHON
UHpOpPMAaLIUH, MOJYYECHHON W3 Pa3IUYHBIX WCTOYHHMKOB, KPUTHUECKU aHAIU3MPOBATH IOJIyYaEMYIO
uH(pOpMaLIHIO;

NPUBOIUTH IPUMEPHI BKJIAZa POCCHICKHUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHUE NPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KM3HU JUIsl oOecredeHus
0€30MacHOCTH TpU OOpalleHHH ¢ MpuOopaMH M TEXHUYECKUMHU YCTPOWCTBAMH, JJIsI COXPaHEHHS
3JI0POBbsI U COOJIIOJICHNSI HOPM 9KOJIOTHYECKOT0 MOBEIEHUS B OKPYXKAOLIEH cpene;

paboTaTh B IpyMIie C BBHINOJHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJICH, IIaHUPOBATH PabOTY
IPYyMNIIbI, PAUOHAIBHO PACHpPEAEsATh 003aHHOCTH U MJIAHUPOBATh JNEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJE€KBAaTHO OLIEHMWBATh BKJIAaJ KaXJ0r0 M3 YYAaCTHUKOB TIpPYIIbl B PpELICHUE
paccMaTpuBaeMoi POOIIEMBI.

K konmy oOywenus B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y 00YUAIOLIUXCS YMEHHA:

JIEMOHCTPUPOBATh HAa MpPUMEpPaX poOlb U MECTO (HU3UKUH B (HOPMUPOBAHMM COBPEMEHHOU
Hay4HON KapTHHbI MHUpA, B PA3BUTUU COBPEMEHHOH TEXHUKHM U TEXHOJIOTUH, B MNPAKTHUYECKOH
NeSITeILHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3UYECKON KAPTHHBI MUPA;

YUUTBIBaTh IPAaHUIBl MPUMEHEHHs] U3YyYCHHbIX (U3UYECKUX  MOJENeil: To4YeuHbIH
JIEKTPUYECKUI 3apsij, Jyd CBETa, TOUEUHbIN UCTOYHHUK CBETA, SJEpHAs MOJEIb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 5i/ipa MPH pelieHnH (PU3NYECKUX 3a/1a4;

pacnio3HaBaTh (U3WYECKUE SBICHHS (MPOLECCh) W OOBACHATh WX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas IMPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBIE MarHUTOB, 3JIEKTPOMAarHUTHAs MHTyKIUS,
JieficTBUe MAarHUTHOTO IOJIA Ha MPOBOJHMK C TOKOM M JABMXKYILIMMCSA 3apsisi, 3J€KTPOMAarHUTHbIE
KoJIeOaHUsT W BOJIHBI, TPSMOJHMHEHHOE pAaclpOCTpaHEHHE CBETa, OTPaXXCHHE, NPETOMIICHUE,
uHTepdepeHIys, TMppaKkuKs U NOJIIpU3aLUs CBeTa, AUCHEepCUs cBeTa, GoTo3IeKTpuideckuil addexr
(oTorddexT), cBeToBoe maBiIeHHE, BO3HHUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTb;

ONMCHIBaTh M3yYEHHBIE CBOICTBA BeEIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE, ONTHUYECKUE,
JIEKTPUUECKYIO HPOBOJMMOCTb PA3JIMUYHBIX CpPEeA) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCTIONB3Ysl (PU3UYECKUE BETMUMHBI: DJIEKTPUUYECKHA 3aps]l, CHIIa TOKA, HIEKTPHUECKOE HaNpsHKEHUE,
JIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHLMAIOB, 3JEKTPOJIBHXKYIIas Cwia, paboTa TOKa,
MHAYKIMST MarHUTHOTO MoJs, cuina Amrmepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYLIKH, SHEPIHs
AJIEKTPUUYECKOTO0 M MarHUTHOTO IOJIEH, MepUoJl U 4acToTa KojeGaHWil B KojeOaTeIbHOM KOHTYpe,
3aps] M CWiIa TOKa B Ipollecce TapMOHMYECKHX JJIEKTPOMAarHUTHBIX KoseOaHu#, (oKycHoe
paccTosiHUEe M ONTHUYECKas CHJIA JIMH3bI, IPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
MCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS U €AMHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(GU3NUECKyI0 BETMUYMHY C IPYTUMHU BEIMYMHAMU;

ONMCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCIONb3Ysl (PU3NUECKHE BETUUYHUHBIL:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPrUsl U MMITYJIbC (OTOHA,
nepuoj, TOoJypacnaaa, SHEprus CBSI3M AaTOMHBIX SJep, NPH OMNHMCAHWM MPABUIBHO TPAKTOBATh
¢u3nuecKkuil CMbICT UCHOJIb3YEMBIX BEJIMUYMH, UX O00O3HAYECHUS M €IMHUIIbI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (DU3MUYECKYIO0 BEJIMYUHY C APYTMMU BEJIWYMHAMM, BBIUUCISTH 3HAYCHHE
(bu3nUecKoil BETUUNHBL;

QHAIN3UPOBATh (U3MUECKHUE TMPOLECCHl U SIBICHUS, HCIOJB3YsS (PU3NYECKHE 3aKOHBI U
IPUHLIMIBL 3aKOH OMa, 3aKOHBI NOCIIEA0BATENBHOIO U MAPAJIJIEIbHOTO COEINHEHUS TPOBOJHHUKOB,
3akoH  JIxoyns—JIeHna, 3akOH AJIEKTPOMAarHUTHOW  MHAYKIHUH, 3aKOH IPSMOJIMHEHHOTO
pacpoCTpaHEHHUs] CBETA, 3aKOHbl OTPAKEHUs CBETA, 3aKOHBI IPEIIOMIIEHUS CBETA, YpPaBHEHUE
OiiHmTeHa A Gpotorddexra, 3aKOH COXpAaHEHHS] SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAaHEHHUs IEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHHUs MAacCOBOI0 YMCIIA, MOCTyJaThl bopa, 3akoH
paZMoaKkTUBHOTO pacmajga, MOpU 3TOM pPa3IndyaTh CIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpA)KEHUE U YCIOBUA (TPaHHULIbI, 00JIACTH) TPUMEHUMOCTH;

OTpeeNATh HallpaBJIeHWE BEKTOpAa MHIYKIUU MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBa€MOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPHUMEHTHl M0 HCCIEOBAHUIO (U3NYECKUX SBJIEHUH M IPOLECCOB C
HCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: PU 3TOM (POpMYIUpPOBaTh MpodieMy/3anady u
TUIOTEe3y Y4YeOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 000pyIoBaHus,
IPOBOJUTH ONBIT U (OPMYIHPOBATH BBIBOABI;



OCYILECTBIIATh NPSAMbIE U KOCBEHHbIE M3MEPEHUs (QU3NYECKUX BEJIUYMH, IPU 3TOM BHIOMpPATh
ONTUMAJIBHBIA CIIOCOO HM3MEPEHUs] M HCIOJIb30BATh M3BECTHBIE METOJbI OLEHKH IMOTrPEIIHOCTEH
W3MEPEHHI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITMUMH C UCIOJIB30BAHUEM MPSAMBIX H3MEPEHUN: TIPU
9TOM KOHCTPYHPOBaThb YCTAaHOBKY, (DUKCHUPOBaTb pEe3yJbTaThl IOJYYECHHOH 3aBUCUMOCTH
(¢u3nUecKrX BEJTMYUH B BUJE TaOIUI] U TPapHKOB, AETaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIICIOBAHUS;

coOuro1aTh paBuiIa 0€30I1aCHOTO TPya NP MPOBEIEHUH UCCIEI0BaHUN B paMKax y4eOHOro
HKCIEPUMEHTA, YUeOHO-HUCCIIEOBATEIbCKOM W MPOEKTHOW JEATETBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1aOOpaTOPHOr0 000PYI0BaHUS;

pemath pacu€THbBIC 33/1a4M C SIBHO 33JaHHOW (pU3MUYecKON MOJIENbIO, UCTIONb3Ys (PU3NYECKHe
3aKOHBl M IPUHLMUIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJjauyd BbIOMpPaTh (PU3NYECKYIO MOJEINb,
BBIJICNIATH (PU3MUYECKUE BETMYUHBI B (OPMYIIBI, HEOOXOJUMBIE IS €€ PEeUICHHs, TPOBOAUTH PACUETHI
Y OLICHMBATh PEAIbHOCTb NOJYUYEHHOT0 3HAUCHUs (PU3NYECKON BEIMYHHBI;

pelaTe KauyeCTBEHHbIE 3a/ladd: BbICTpAaUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO LENOUYKY
paccy’KIeHHUH ¢ OIIOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHMUS;

UCTIOJIB30BaTh NPU PEUICHWH y4YeOHBIX 3ajad COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJOTHH
JUIS TIOMCKa, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U NIPEICTaBIeHU Y4eOHOW U Hay4HO-TIOMYJISIpPHOM
uH(pOpMaLnK, MMOTYYEHHON U3 Pa3IUYHbIX MCTOYHMKOB, KPUTUYECKU aHAIU3UPOBATH IOIYYaEMYIO
uHpopmaruio;

OOBSACHATH NPUHIUIBI JEHCTBUS MalIUH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3anyarh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOINUTH TPUMEPHI BKJIaZa POCCHUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYECCKHE 3HAHMA 1O (PU3MKE B TOBCEAHEBHOM KM3HM ISl OOECTICUCHUS
6€e30I1acCHOCTH Ipu OoOpallleHuH ¢ NpuOopaMM M TEXHHYECKUMHU YCTPOWCTBAMM, ISl COXPaHEHHS
3/10pOBbs U COOTIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKAOILEH CPEIE;

paboTaTh B IpyMIle C BBINOJIHEHUEM Pa3IMUHBIX COLMAIbHBIX pOJICH, MIaHUPOBaTh PabOTy
IPYIIbl, PAaMOHAIBHO PACIPENEIATh 00S13aHHOCTU U IUIAHUPOBAThH AEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsIX, aJCKBAaTHO OLIEHMBATh BKJIAaJ KaXJOr0 M3 YYAaCTHUKOB TPYIIBl B PpELICHHUE
paccMatpuBaeMoi poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTpOHHBIE (IU(ppOBHIE)
KosuyecTBo yacoB o0pa3oBaTebHbIE peCypChl
Ne n/mm HaumeHoBaHuUe pa3aes1oB U TeM NPOrpaMMBbI
Beero KonTposbHbIe IIpakTnyeckue
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ) 2
W3HUKa U METOJIbl HAYYHOTO TIO3HAHUS httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
. bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKON TEOPUH 9 1 httns://m.edsoo.ru/7f1bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUS BemiecTBa. Da3oBbie 5 bubnmoreka [JOK
' HEPEXOIbI https://m.eds00.ru/7f41bf72
Hroro no pazneny 24



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

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 1 1
DueKTpoCTatiia 0 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnunoreka [HOK
4.2 12 1 1
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 4
11 KIIACC
KoH1ecTBO 12COB JuieKTpoHHbIE (LM(POBbIE)
o0pa3oBaTejIbHbIE pecypchl
Ne i/ HaumeHoBaHMe pa3aesioB U TeM IPOrpaMMBbl
KourtpoabHbie IIpakTyeckue
Bcero
padoTsbl padoTsl
Paznen 1. JIEKTPOJAUHAMMUKA
bu6mmoreka [IOK
1.1 MarnuTHO€e noje. NeKTPOMArHUTHASL UHTYKIIHS 11 1 3 httos://m.edsoo.ru/7fA1c97c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA 1 BOJITHBI
bu6mmorexa [IOK
2.1 M 9 1
€XaHUYECKHUE U DJICKTPOMArHUTHBIE KOJIeOaHUS httns://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.2 M 5 1
€XaHUYECKHUE U DJIEKTPOMArHUTHBIE BOJIHBI httos://m.edsoo.ru/7f41c97c
23 Orrtika 10 3 bubmuorexa [JOK

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



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

Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

. bubnmoreka [JOK
3.1 OCHOBBI CTICTIHATBHOM TEOPHH OTHOCUTEIIHBHOCTH 4 1

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

Hroro no pazneny 4

Pa3nea 4. KBAHTOBAS ®PU3UKA

4.1 OeMEeHTHI KBAHTOBOU ONTHKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4, A
3 TOMHOC S1pO S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 bubmmorexa LIOK

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

Hroro no paszneny 7

Pasznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 O06o06aroree TOBTOPEHUE 4 nggﬁ;f;;gﬁﬁ £41c97c
Uroro no pazgeny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



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

10 KJIACC
Ne KosmmyecTso yacos Hdara DJIeKTPOHHBIE NU(POBLIE
Tema ypoka
n/m Bcero Kontponbubie  IlpakTuueckme = M3yYeHHsi  00pasoBaTejbHbIe pecypchl
padoThI PadoThI
1 ®usuka — Hayka o npupoze. Hayunsie 1 Bu6mmoreka LIOK
METO/TbI TIO3HAHHSI OKPYIKAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Poxs 1 MmecTo hm3uKH B (hOpMHUPOBAHUH bubnunoreka [JOK
2 COBPEMEHHOI Hay4YHO! KapTUHBI MUpa, B 1 https://m.edsoo.ru/ff0c33e6
MIPAKTHUECKOH AesTeNbHOCTH JIo e
y | Mo moxeme oo | B LOK
a - epemettt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpPEHHE
4 PaBHOMEpHOE IPSMOTHMHEHHOE TBUKCHIE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOIMHEWHOE JIBUKCHHE 1 bubmmorexa [IOK
yeKop P A https://m.edsoo.ru/ff0c372e
6 CBo0ojiHOE najieHue. Y CKOpeHue CBOOOIHOTO 1 Bubaunoreka [IOK
HaIeHUS https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe neuxxeHue. JprxeHne butmmoreka [IOK
7 . 1 .
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B hepumammme cnerewss orcuers. Hepoii ) BuGaorexa IOK
pI - P https://m.edsoo.ru/ff0c3be8
3aKkoH HbroToHa
o | Moo rem Com. o oygeoos | Bumorera LK
- TOpoH 3 s https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHOH TOYKHU
10 Tpernii 3axkoH HeroToHa 14 MaTepranbHbBIX 1 Bu6immoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOro Tarotenus. Cuina 1 bubnmnoreka [HOK
TsokecTu. [lepBasi KocMUUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6nmoreka IJOK
12 Cuna ynpyroctd. 3akoH ['yka. Bec Tena 1 https://m.eds00.ru/ffoc3e18
13 Cuna tpenns. Koaddunment tperus. Crna 1 bubmmoreka [JOK
COIIPOTHBJICHUS P JBMKECHHUU Teja B https://m.edso00.ru/ff0c3f76



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3f76

14

15

KHUIKOCTH HUJIN Ira3c

[ToctynarensHOE M BpalaTeIbHOE TBHKEHIE
abcomoTHO TBEPIOTO Tena. MOMEHT CHJIBI.
Ineuo cunbl. YcnoBusi paBHOBECHS TBEPAOTO
Tena

NMnynbsc MaTeprUasbHOM TOUKH, CUCTEMBI
MaTepraIbHBIX TodeK. MImynbe cuibl. 3aKoH
COXpaHEHUs UMITylbca. PeakTuBHOE
JBIDKEHHE

bubmmoreka [IOK
https://m.edsoo.ru/ffOc41a6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

19

Pa6ora u MmomHocTs cunbl. Kunetndeckas
SHEPTHUs MaTepuaabHOH ToUku. Teopema 00
W3MEHEHUN KUHETHYECKOW SHEPTHH

[ToTenuuansHas 3ueprus. [loreHunanpHas
SHEPTHUs ynpyro aeGopMupoBaHHON
npyxuHsl. [loTeHnnanbpHas 3Heprus Tena
BOJIN3H TTOBEPXHOCTH 3eMITH

HOTCHLIPI&J'ILHI)IC N HCIIOTCHIIHAJIBHBIC CHJIBI.
CBs13b pa6OTLI HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHCHHEM MEXaHHMYCCKOU OHEPTHUU
CHCTEMBI TEIIl. 3aKOH COXpaHCHUA
MEXaHNIECKON OHEPIrun

JlaGopartopnas padora «VccnenoBanue cB3u
PpabOThI CHITBI ¢ U3MEHEHUEM MEXaHUYECKOM
SHEPTUH TeNa Ha MPUMEPE PacTHKEHUS
PE3UHOBOIO KIyTa»

bubmunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [IOK
https://m.edsoo.ru/ffOc461a

butmmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

21

KonTponbHas padora no reme «Knnemarunka.
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHUKE»
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISAPHO-
KHHETH4YeCcKOl Teopun. bpoyHoBckoe
nekenne. Judpdysus

butmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4dc2

22

23
24

XapakTep IB)KECHHSI U B3aUMOJICHCTBHS
yacTul] BemecTBa. Mozenu CTpoeHus ra3os,
XKHUAKOCTEN U TBEPJBIX TET

Macca monekyn. KonnyecTso BelecTsa.
[TocTostnHas ABoraapo

TemnoBoe paBHOBecue. TemmnepaTypa u e€



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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n3mepenue. Illkana temneparyp Lienscust
Wneanpneiii ra3 B MKT. OcHOBHOE

bubmmoreka [JOK

25 ypaBaeHne MKT https://m.edsoo.ru/ff0c4fde
| e e s e B 10K
PTHH A N i https://m.edsoo.ru/ff0c511e
YpaBHenue Menneneea-Knamneiipona
27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparophas padora «HccnenoBanue
28 3aBUCHMOCTH MEXK]y ITapamMeTpaMu
COCTOSIHUSI Pa3peKEHHOTO ra3ay
29 N3zomporeccr B nieanbHOM rase u ux bubamnoreka [HOK
rpaUIECKOe IPEACTABICHHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrUus TEPMOJUHAMUYECKOM
30 CUCTEMBI M CIIOCOOBI €€ U3MEHEHMUS. Bbubanoreka [JOK
KonmruecTBo Temnorsl u padota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUsl OJJHOATOMHOTO HACATBHOTO ra3a
31 Buasl Teronepenaun bubmorexa HOK
A peA https://m.edsoo.ru/ff0c5c36
p | P —— B 10K
. ' https://m.edsoo.ru/ff0c5c36
AmmabaTHBIN Mporecc
[TepBbIit 3aKOH TEPMOJUHAMUKH U €TI0 bubnuotexa [IOK
33 ;
MPUMEHEHHE K U30Ipolleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mporieccoB B IpUpoJe. bubanoreka [HOK
Bropoit 3aK0H TEpMOJMHAMUKH https://m.edso00.ru/ff0c6230
35 [Ipunnun aeiicreus u KI1J Tennooit butmmoreka [IOK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KI1J1
37 DKoJoruuecKkre npo0IeMbl TeII0IHEPT e THKH
38 Oo6o06marommit ypok «MoJieKysipHas bubmuoreka [IOK
¢bu3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
39 E&iiiﬂzzwﬂg:?;;;g; Tg\gSIOBLI bubamorexa LOK
yIIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMTHAMHUKIDY
40 [TapooGpa3oBanme M KOHICHCAIIHS. bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
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HcnapeHue u Kunenue
AOcoIroTHas ¥ OTHOCHUTEIBHAS BIaKHOCTH

https://m.edsoo.ru/ff0c63b6
bubmmoreka [JOK

4 Bo31yxa. HaceleHHnblit map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue u
42 amop¢HbIe Tella. AHU30TPONHSI CBONCTB bubnunoreka [JOK
KpUCTALIOB. JKHIKHe KPHUCTAILIEL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepHaIbI
43 [InaBneHne u KpuCTAUIM3AIUA. Y HeTbHAS bubmmoreka [JOK
TerioTa miasneHus. Cyomumarius https://m.edso00.ru/ff0c6708
bubmunorexa LIOK
44 YpaBHEHHE TETITOBOTO OaaHca https://m.eds00.ru/ffOc6820
45 DneKkTpu3anus Tel. DICKTPUISCKUH 3apsi. Bbubanoreka [IOK
JIBa BH/Ia DJICKTPHUYECKUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
P e — bu6mnorera LIOK
} https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
47 BsaumogpeiictBue 3apsaoB. 3akoH Kymona. bubamnoreka [HOK
ToueuHbIi ATEKTPUUCSCKUI 3apsi] https://m.edsoo.ru/ff0c6ce4
o | Emmwom e o B 10K
. . https://m.edsoo.ru/ff0c6df2
nosiel. JIuanm HanpsHKEHHOCTH
49 Pabora cuit 35eKTpoCTaTHYeCKOro MOJIs. bub6imoreka [IOK
IMoreHnuman. PasHoCTh TOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
50 gipe(l)cli(f))l(l)lz?zfnﬁeiiijiaeﬁg{elmﬂianeKTpI/IqecKaﬂ bubamorexa LHOK
’ https://m.edsoo.ru/ff0c7018
MPOHHUIIAEMOCTb
" bubmuoreka [IOK
Sl dneKTpoémkocts. Korercatop https://m.edsoo.ru/ff0c7126
50 DNMEeKTPOEMKOCTH TUIOCKOTO KOHEHCATOPa. bubmuoreka [IOK
OHeprus 3apspKeHHOTo KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparophas padora "M3mepeHue
3JEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHuun gecTBUS U MPUMEHEHUE
54 KOHJIEHCATOPOB, KOITMPOBAJILHOTO arapara,

CTPYWHOTO TIPUHTEPA. DIIEKTPOCTATHYECKAS
3ammTa. 3a3eMIICHUE ICKTPOIPUOOPOB
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DIEeKTPUUYECKUHN TOK, YCIOBHUSI €TO
cymectBoBanud. [loctosuusrit Tok. Cuna

55
toka. Hampspkenue. ConporuBiieHne. 3aK0H
Owma 1 yJacTKa e
[TocnenoBarenpHOE, TApAILICITBHOE,

56 CMEIIAHHOE COEIMHEHUE POBOIHUKOB. 05 bubaunoreka [JOK
JlaGoparopHas pabora «/3ydenue ' https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COSANHEHUS PE3UCTOPOBY

57 PaboTa 1 MOTITHOCTB DIEKTPHIECKOTO TOKA. bubmoreka [{OK
3axon J[xoymns-Jlenia https://m.edsoo.ru/ff0c7838
3axon OMa 1 TTOTHOH (3aMKHYTOM)
aNeKTpuUecKoi 1enu. KopoTkoe 3aMbIKaHUE,

58 JIa6o paTo Has I;160Ta <<I/£)3Me enne DJ1C 0.5 bubmorexa HOK

patopHas p P ' https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COTIPOTHUBJICHUSD)
DneKTpoHHAas MPOBOANMOCTH TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHHUS
METAJIJIOB OT TEMIIEPATYPBI.

CBepXIpoBOANMOCTh

60 OnekTpuyeckuil TOk B BakyyMe. CBoiicTBa
AIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, KX COOCTBEHHAS 1

61 I I/Il\}/llefHaﬂi OBO, umocTth. CBolicTBa p—N- bubmmorexa TIOK

p POBOI ‘ P https://m.edsoo.ru/ff0c84ae
nepexojia. [TonynpoBoIHUKOBBIC IPUOOPHI
DNEKTPUYECKHUI TOK B paCTBOpPaX U pacIuiaBax
62 SJIEKT pOJ'IPITOB DIex I())J'II/ITI/IEI)CCKaS{p bubmorexa LHOK
p ' b https://m.edsoo.ru/ff0c82ba
JUCCOITUAITHSL. DIEKTPOIIH3
DJIEKTPUYECKHUM TOK B razax.
63 CaMOCI”)[OSITeJ'IBHBIﬁ U HECAMOCTOSITEIbHBII bubmorexa [IOK
https://m.edsoo.ru/ff0c84ae
pazpsia. Monnust. Ilnazma
DiekTprudecKre IPHOOPEI M YCTPOMCTBA B UX
64 IT aKTIfI)‘IeCKOC II IEMCHSHI/IC }i_[ I‘;BI/I.]'Ia BI/I6HI/IOTGKa L[OK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
butmmoreka [IOK
65 00001maroIHi ypoK «DIESKTPOIMHAMUKA
HIAIOTHIH YP por https://m.edsoo.ru/ff0c88be
66 KouTposnbHas paboTta 1o teme Bubaroreka IIOK
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«3nexrpocratuka. [locTosHHBII
SIEKTPUUECKUI TOK. TOKU B Pa3IMUHBIX
cpenax»

https://m.edsoo.ru/ff0c8a8a

67

68

PesepBHsrii ypok. Kontponpaas paboTta mo
TeMe "DIeKTpoInHaMHKa"

PesepBHsIii ypok. O0o0maromuii ypok mo
temam 10 xmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmmoreka [JOK
https://m.edsoo.ru/ffOc8f6c
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11 KIIACC

DJIeKTpPOHHBIe U (POBbIE

OobopynoBanue

Ne KoauuyecTBo yacoB obpa3oBaTesbHble pecypebl | Ilentpa «Touka
W/ Tema ypoka pocTar
Beero Kontpoabsnsie | I[IpakTuueckue
padoTHhI padoThI
ITocTosiHHBIE MarHUTHI U X B3aUMOJECHCTBHE.
1 MarnutHoe nosie. BekTop MarauTHON 1 bubmorexa LIOK
N https://m.edsoo.ru/7f41c97c
WHAYKIMW. JINHUY MarHUTHON MHIYKITUH
MarsauTtHoe noJjie MpoBOAHHUKA ¢ TOKOM. OMbIT Bu6mmoreka [IOK
2 Opcrena. BzaumoeiicTBue NpOBOTHUKOB C 1 https.//m.edsoo.ru/7f41c97¢c
TOKOM
3 JlaboparopHas pabora «/3yueHue 1 1 LLON no ¢pusumke
MarHMTHOTO MOJI KaTYyIIKH C TOKOMY
JelficTBUE MarHUTHOTO OJI HA IPOBOJHUK C bubnmoreka IJOK LLION no pu3uke
4 TokoM. Cuna Amnepa. JlaboparopHas pabota 1 1 https://m.edsoo.ru/7f41c97c
«HMccnenoBanue aeiicTBUS MOCTOSHHOTO
Mar"urTa Ha paMKy ¢ TOKOM)
JleificTBHEe MarHUTHOTO MOJIS HA ABMKYILYIOCS bubimmoreka [IOK
5 3apspkeHHyro yactuiry. Cuita Jlopeniia. Pabora 1 https://m.edsoo.ru/7f41c97c
cunbl Jlopenua
DneKkTpoMarHuTHas HHAYKIus. [ToTok bubnuotexa [JOK
5 BEKTOpa MarHUTHOM MHAYKIMH. DJC 1 https://m.edsoo.ru/7f41¢c97¢c
WHAYKIHUA. 3aKOH 3JIEKTPOMarHuTHON
nHaykuun Papazest
. JlaGoparopnas padora «VccnenoBanue 1 1 LON no $pusuke
SIBIICHUS 3JIEKTPOMarHUTHON MHIYKIUN
WHayKTHBHOCTG. fIBIEHUE CAMOMHTYKIUH. Bbu6mmoreka [IOK
8 O/1C camonHAYKINU. DHEPTHsl MarHUTHOTO 1 https://m.edsoo.ru/7f41c97¢c
0JIs1 KaTyIIKH C TOKOM. DJIEKTPOMarHuTHOE
rose
Texamdeckue ycTpoicTBa U UX MPUMCHCHHUE: bubmmoreka [JOK
9 [IOCTOSIHHBIE MAarHUTHI, JIEKTPOMAarHUTHI, 1 https://m.edsoo.ru/7f41c97¢c

QJICKTPOABUTATCIIb, YCKOPUTCIIN
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OJICMCHTAPHBIX YaCTHULl, MTHAYKIINOHHAA I[1CYb

Oo6o06maronmit ypok «MarHuTHoOe ToJie.

bubmuoreka [IOK

10 OneKTpoMarHuTHask UHIYKIHSD https://m.edsoo.ru/7f41c97c
1 KontponbHas padora o Teme « MarautHoe
1ojie. DIEeKTPOMarHUTHas! HHAYKLSD)
CB00OOIHBIC MEXaHHYECKHE KOJICOaHHS. bubmmoreka [JOK
12 I'apmonunueckue kosnedaHus. YpaBHeHHE https://m.edsoo.ru/7f41c97c
rapMOHHYECKHX Koyebanuii. [IpeBparenue
SHEPTUu
Jlaboparopras pabora «MccnenoBanme LLON no ¢pusuke
13 3aBHCHUMOCTH TIEpHOa MAIIBIX KOIeOaHui
rpy3a Ha HUTH OT AJIUHBI HUTH U MacChl
rpy3a»
KonebatenbHbiit KOHTYp. CBOOOIHBIC bubanoreka [IOK
3JICKTPOMArHUTHBIE KOJICOaHUs B HICATBHOM https://m.edsoo.ru/7f41c97c
14 KOJIe0aTeIbHOM KOHTYpe. AHAIOTHI MEXITY
MEXaHUYECKUMH U JIEKTPOMAarHUTHBIMU
KoJIeOaHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUs bu6imoreka [IOK
15 SHEPTHH B UJCATHHOM KOJIEOATETHHOM https://m.edsoo.ru/7f41c97c
KOHTYpe
[IpencraBnenue o 3aTyXarommx KoieOaHHusIX. bubanoreka [HOK
16 BriHyKIeHHBIE MEXaHHUYECKUE KOJeOaHusl. https://m.edsoo.ru/7f41c97c
Pe3onanc. BeinyxaeHHbIE 2I€KTPOMAarHUTHBIE
KoneOaHus
[Tepemennslil Tok. CUHYCOMAANBHBIN bubnmnoreka [HOK
17 MepeMEeHHBIN TOK. MOILIIHOCTh TEPEMEHHOTO https://m.edsoo.ru/7f41¢c97¢c
TOKa. AMITTUTYJTHOE | JIEHCTBYIOIIEe
3HA4YEHHUE CHIIbI TOKA U HAIPSDKEHUS
18 Tpancdopmatop. [IponsBoacTBo, nepenaya u Bbu6mmoreka [IOK
noTpedJIeHNe IEKTPUIESCKOW DHEPTUH https://m.edsoo.ru/7f41c97c
YCTpoCTBO M IIPAKTUIECKOE TTPUMEHEHNE bubmmoreka [JOK
19 3JIEKTPUUECKOTr0 3BOHKA, T€eHEpaTopa https://m.edsoo.ru/7f41c97¢c

NEpEMCHHOI'O TOKa, JIMHUN QJICKTpoOIicpeaa1
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DKOJIOTHYECKHE PUCKHU TTPU ITPOU3BOACTBE

butmmoreka [IOK

20 31eKTposHeprun. KynbTypa ucnoiab30BaHus https://m.edsoo.ru/7f41c97¢c
3JIEKTPO3HEPTHH B IIOBCEIHEBHOM KU3HU
MexaHn4ecKie BOIHBI, YCIOBH bubamoreka [HOK

21 pacmpoctpanenus. [lepuoa. CxopocTs https://m.edsoo.ru/7f41c97c
pacnpocTpaHEeHUs U AJTMHA BOJIHBI.
[onepeynslie U NPOJONBbHBIC BOTHBI

92 3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa. Bu6mmoreka LIOK
Beicora Tona. TemOp 3Byka https://m.edso00.ru/7f41c97¢

23 DNEeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubanoreka [IOK
ckopocTk. I1Ikana 37eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c

24 [IpuHUIMIIBI paAUOCBSI3U U TEIEBUICHHUS. bubmmoreka [HOK
PazButue cpeacts cBs3u. Pagnosnokamus https://m.edsoo.ru/7f41¢c97¢c

25 Konrponbnas padora «Konebanus 1 BOTHB
[IpsmonuHeliHOe pacpocTpaHEeHUE CBETa B Bu6mmoreka [IOK

26 OJTHOPOJHOM cpeze. ToueuHblil HCTOYHUK https://m.edsoo.ru/7f41c97c
cgera. Jlyd ceta
Otpaxenue cBeTa. 3aKOHbBI OTPaXKEHHS CBETA. bu6imoreka [IOK

27 IocTpoenue u3obpaxeHui B JIOCKOM https://m.edsoo.ru/7f41c97¢
3epKaiie
[Ipenomnenue creta. [lonHoe BHyTpeHHEE bubimmoreka [IOK

28 otpaxeHue. [IpenenbHbIi Yo MoiaHoro https://m.edsoo.ru/7f41c97c
BHYTPEHHETO OTPasKCHHS

29 Jlaboparopnas pabora «H3mepenue LLON no dusuke
MoKa3aTest MPEIOMIICHHS CTEKIIa»

30 JIunzel. [locTpoenne n300paskeHUi B TUH3E. Bbu6mmoreka [IOK
@opmyJia TOHKOM JIMH3BI. Y BEJIMUEHUE JTUH3bI https://m.edsoo.ru/7f41c97c

31 JlaboparopHas padora «Mccnenopanue LLON no ¢usuke
CBOMCTB M300pakKeHNUH B JINH3AX)
Hucniepcus cBera. CI0XKHBINA cocTa 0eoro bu6mmotexa [IOK LLON no dpusmke

32 csera. L[Bet. JlaboparopHas paboTa https://m.edsoo.ru/7f41c97¢c
«HabmtoneHue qucnepcun cBeTay

33 HuTtepdepentus crera. Jndpakmus ceera. bubmmoreka [JOK

Hudpaxnronnas pemeérka

https://m.edsoo.ru/7f41c97c
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HOHGpe‘lHOCTL CBCTOBBIX BOJIH. Honﬂpmaum

butmmoreka [IOK

34 cBeTa https://m.edsoo.ru/7f41c97¢c

35 OnTHueckue IpuOOpPHl U YCTPOKWCTBA U bubnunoreka [JOK
YCIIOBUS X 0€30MaCHOTO MIPUMEHEHUS https://m.edsoo.ru/7f41c97¢c
['paHUIIBl TPUMEHIUMOCTH KIIACCHICCKOM bubmmoreka [JOK

36 MexaHuku. [locTynarel cnenuanbHoOR T€0OpUH https://m.edsoo.ru/7f41c97c
OTHOCHUTETFHOCTH

37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [{OK
3aMensieHuEe BpPEMEHH U COKpAIEHHE JJTUHbI https.//m.edsoo.ru/7f41c97c
DHeprus U UMITYIIbC PEISTHBHCTCKON bubmmoreka [HOK

38 yactullbl. CBA3b Macchl ¢ 3HEPrUEH U https://m.edsoo.ru/7f41c97¢c
AMITYJTECOM. DHEPTHS TIOKOSI

39 KonTponbHas pabora «Onruka. OCHOBBI
CHEIUATIBHONW TEOPUH OTHOCUTEIHLHOCTH

40 ®oronsl. Popmyna [Inanka. DHeprus u Bu6mmoreka [IOK
UMIynbC GOTOHA https://m.edsoo.ru/7f41c97¢c
OtkpeiTHe 1 uccienoBanue Goroddexra. Bu6mmoreka [OK

41
Omneitel A. I'. Cronerosa https://m.edsoo.ru/7f41c97c
3akoHsb! poTorddexTa. YpaBHeHUE bu6imoreka [IOK

42 OitHmTeiHa 11 porodddexra. «KpacHas https://m.edsoo.ru/7f41c97¢c
rpanunay dhortodddekra

43 Hasnenue ceeta. OnbiTel [1. H. JIeOenena. butmmoreka [IOK
XUMHUYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/7f41c97c
TexHudeckue ycTpocTBa U MPakTUYECKOE bubnmnoreka [HOK

44 npuMeHeHue: GoToanemMenT, (oToIaTIHK, https://m.edsoo.ru/7f41c97c
COJIHEYHas1 6aTapesi, CBETOANON

45 Pemienue 3anay no Teme «I€MEHTHI bubnmnoreka [HOK
KBAHTOBOW ONTHUKW» https://m.edsoo.ru/7f41c97c
Mouens aroma Tomcona. OnbiTel Pesepdopaa bubmmorexa [[OK

46 10 paccesHuto o-yacTtull. [lnanerapHas https://m.edsoo.ru/7f41c97¢c
MOJIETh aTOMa

butmmoreka [IOK
4 Hocrynaret bopa https://m.edsoo.ru/7f41c97¢c
48 Wznyuenue u nornonieHrue GOTOHOB IIPH bubnmnoreka [JOK
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MepPEeX0JIe aTOMa C OJJHOTO YPOBHS YHEPrUU HA
Ipyroil. Bunpl ciekTpos

BomnnoBrbIe cBolicTBa yacTuil. BoaHEI e

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

bubmmoreka [IOK

49 Bpoiins. KopryckynsipHO-BOJTHOBOM Tyalii3Mm. https://m.edsoo.ru/7f41c97¢c
CrioHTaHHOE 1 BBIHYKJIEHHOE U3Ty4eHHE
OTKpBITHE PAAUOAKTUBHOCTU. OMNBITHI bubaunoreka [JOK
50 Pezepdopaa mo onpenenenno cocraBa https://m.edsoo.ru/7f41c97c
PaAMOAKTUBHOTO U3ITyUEHUs
CgoiicTBa anba-, 6eta-, raMMa-u3TydeHIs. bubmmoreka [HOK
51 BinsiHME pagOaKTUBHOCTH HA KUBBIE https://m.edsoo.ru/7f41c97c
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTpPOHA. 30TOMEI. bubmmoreka [HOK
52 Anbda-pacnan. DNEKTPOHHBIN U https://m.edsoo.ru/7f41c97¢c
MTO3UTPOHHEIN OeTa-pacman. ['amma-
M3ITydeHue
DHeprus CBsA3M HYKIOHOB B siyipe. SlnepHbie bubmmoreka [HOK
53 peakmun. SAxepusiii peaktop. [Ipobiemsr, https://m.edsoo.ru/7f41c97c
MIEPCTIEKTHUBBI, SKOJIOTHYECKUE ACTIEKTHI
SIZIEPHOM SHEPTETUKHU
OnemeHTapHble YacTHULIbl. OTKPBITHE bubanoreka [IOK LLO/1 no $uswuke
o3uTpoHa. MeTobl Hab0IeHUS U https://m.edsoo.ru/7f41c97¢c
54 pEeTHCTpanyy IIEMEHTAPHBIX YaCTHII.
Kpyrastit cron «®yHnaMeHTalbHbIE
B3anMoeicTBrA. EMWHCTBO (hm3nyeckoi
KapTHUHBI MUPay
Oransl pa3BuTHs actpoHoMuu. [IpuknanHoe n Bbu6mmoreka [IOK
MHPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMUMU. https://m.edsoo.ru/7f41c97c
55 Bun 3Bé3nHOTO Heba. Co3Be3nus, IpKue
3BE3/BI, IIAHETHI, UX BHIUMOE JABMKEHUE.
ConHeyHas cuctema
56 Comaue. CosHeyHas akKTUBHOCTE. VICTOUHUK bu6mmoreka IJOK
sHepruu ConHIA U 3BE3]1 https://m.edsoo.ru/7f41¢c97¢c
57 3BE31bI, UX OCHOBHBIC XaPAKTEPUCTUKH. bubnmnoreka [JOK

3BE3bI IIIaBHON ITOCIIEA0BATEILHOCTH.

https://m.edsoo.ru/7f41c97¢c
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Baytpennee crpoenue 38€31. COBpeMCHHEIC
MIPEICTABICHUS O IPOUCXOKICHUH H
sposronun CoJIHIA U 3BE3]T

58

Mnineunslii [Tyt — Hama ['anakTuka.
[Tonoxxenune u nuxenne ConHua B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
sIpax TajJakTUK

bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c97¢c

59

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonbunioro B3peiBa. PeukToBOE M3IyUYeHUE.
MeraranakTika

bubmmoreka [IOK
https://m.edsoo.ru/7f41¢c97¢c

60

Hepemennsie mpo0ieMbl aCTPOHOMHU

bubnunoreka IJOK
https://m.edsoo.ru/7f41c97¢c

61

KonTponbHas pabora «DneMeHTH
ACTPOHOMUH U acTPOPUIUKID

62

63

Oo6o06matomuit ypok. Ponb Gusuku u
aCTPOHOMUH B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON 1 STHYECKON
cdepax IeATeIbHOCTH YeJIOBeKa

Oo6o06maromuit ypok. Posib u MecTo (husuku u
aCTPOHOMHUH B COBPEMEHHOM HAyYHON
KapTHHE MHpPa

bubnunoreka LIOK
https://m.edsoo.ru/7f41¢c97¢c

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

64

O6o0maronmii ypok. Ponib ¢puzndeckoit
TeopuH B (POPMHUPOBAHHUH TIPEICTABICHHUHA O
¢$u3nUecKoil KapTuHe MUpa

butmmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

65

O6o06marommii ypok. Mecto uzmueckoit
KapTHUHBI MUPa B 00IIEM PSTy COBPEMEHHBIX
€CTECCTBCHHO-HAYy4YHbIX HpeZ[CTaBJIeHI/Iﬁ (0]
MPUPOJIC

bubnmnoreka [HOK
https://m.edsoo.ru/7f41c97¢c

66

67

Pe3epBHEIil ypok. MarautHoe moue.
OneKTpoMarHuTHas WHIYKIHS
PesepBubIif ypok. Ontrka. OCHOBEI
CIENUATBHOW TEOPUH OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KanroBas ¢uzuka.
DJeMEeHTbI aCTPOHOMHU U aCTPO(UUKU
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YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosue b.b., Corckuit H.H. mon penakuueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Hapyrua B.M. nox penakuueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Pabouas nporpamma k muauu Y MK IS Mskumes, M. A IlerpoBoii. ®usuka 6a30BbIid YPOBEHB
10-11 xmaccer (aBTopet MLA. TlerpoBa, N.I'. Kynukoga), -M.: [Ipoda

2. ®usuka. 10 -11 kimace. lupaktunyeckue kKapTouku-3aaanus (aBTopel M. A. Yirakos, K. M.
VYmakos), M.: [Ipocda

3. A.Il. PermkeBuy, 3agaunuk «®duszuka 10-11», -M.: JIpoda

4. ®usmka 11 kmace. Meroanueckoe nocodue k yaeoOHuky ['.5 Mskumesa, M. A TlerpoBoii, -M.:
IIpocBemienne

5. @usuka 10 kmacc. Metonudeckoe mocodue k yueonuky B.A.KacesiHoBa -M.: [Ipoda

YYEBHO-METOANYECKOE OBOPYJIOBAHMUE I10 TOYKE POCTA:

1. HoytOyk cepust RIKOR — 1 mt.
2. Iudposbie 0Opa3oBaTeIbHBIC TJA0OPATOPHH JIJIS IIIKOJIHBHUKOB: 10 (DU3UKE- 2 IIIT.
3. Moy

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://uchi.ru/ «Yuu.py» - MHTEpaKTHBHbIE KypChl 110 OCHOBHBIM IMPEIMETAaM M IMOJATOTOBKE K
MPOBEPOYHBIM paboTaM, a TaK)Ke TEMATHYECKHE BEOWHAPHI MO JUCTAHIIMOHHOMY OOYUYCHHIO.
https://resh.edu.ru/Poccuiickasi anekTpoHHasi mkona. bonbinoil HaboOp pecypcoB st 0OydYeHUsI
(KOHCIIEKTHI, BHICO-TIEKIINH, YIIPAKHCHHUS 1 TPEHUPOBOYHBIC 3aHATHS, METOTUYECKAE MATEPHAIIBI
IS YYHUTEIIS.



