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INOACHHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢usmke 0a30BOrO YPOBHS CpPEOHETO YpPOBHS 00Iero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHWH M TpPeOOBaHWM K pe3ylbTaraM OCBOCHHMS OCHOBHOMU
obOpazoBarenbHOM nporpammbel Oenepanuu, npeacrasieHnon B PI'OC COO, a takxke ¢ ydéToMm
denepanbHOi paboyeil MporpaMMbl BOCIUTAHUS M KOHIENIWU THpernojaBaHusi y4eOHOTro
npenmera «®dusuka» B 0o0pasoBaHuu opranuzamnuii Poccuiickoit ®enepanuu, pean3yromux
OCHOBHEBIE 00pa30BaTelIbHbIC MPOTPAMMEI.

ConepxaHue mporpamMmbl 10 (pU3MKe OPUEHTUPOBAHO HA CTPAHULIbl €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa y4amuxcs 10-11 xmaccoB mpu oOyueHHH UX (QHU3UKe HAa 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/ICATEIIbHOCTHOTO KOHTEKCTa. [Iporpamma 1o (QH3UKE COOTBETCTBYET
tpeboBanusiMm @I'OC COO K cTaHIApTHBIM JUYHOCTHBIM, NMPEIMETHBIM M METalpeIMETHBIM
pe3ynbrataM OoOy4eHHs, a TakKe 00eCIeYrBaeT HEOOXOAUMOCTh Pean3alui MEXIPEIMETHBIX
cBsi3ell (PU3MKH C €CTEeCTBEHHO-HAYYHBIMU YY€OHBIMH IpeaMeTaMu. B kauecTBe OCHOBHOM 1enn
u3ydyeHus (U3MKH Ha O0OLIeM YpOBHE CpPEAHEr0 OO0pa3oBaHMs, NPUBEACHBI CIEAYIOIINE
pe3yabTaThl U3y4eHUs Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

o [IpuBomsiTCS pe3ynbTarhl OCBOSHHs Kypca (M3WKH Ha 0a30BOM YpPOBHE, B TOM
qucie IPpeIMETHbIE PE3yIbTaThl M0 rofaM 00ydeHHUs;

e coziepkaHue yaeOHoro mpeameTa «Pu3nKay 1mo rojiaM o0yICHHSI.

Ou3nka Kak Hayka O HauOolee OOIIMX 3aKOHAX MPUPOABI, MPEACTABICHHAs B BUJC
cucteMbl OOy4YeHHS TpeaMeTa B IIKOJE, BHOCUT CYHIECTBEHHBIM BKJIad B 3HaHHS 00
okpyxatomeM mupe. LkonpHBIM Kypc (U3UKM — CHCTEMOOOpA3YIOWIUN [JIsi €CTECTBEHHO-
HAyYHBIX TIPEAMETOB, MOCKOIBbKY (H3NYCCKHUE 3aKOHBI WCXOAAT K3 OCHOB TIIPOICCCOB M
HATPaBIICHUM, W3y4aeMbIX XHUMHH, OHWOJOTHH, (HU3UYECKOH reorpaduu W aCTPOHOMHH.
Hcnionp3oBanne W aKTUBHOE NpUMEHEHHWE (PU3MUECKUX 3HAHUN OMNpenemsieT XapakTep |
pa3BUTHE TEPEAOBBIX TEXHOJOTHH B OOJACTH SHEPTETHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA,
MOJIYYCHHS] HOBBIX MaTepHUAJIOB C 3a/IaHHBIMU MPUHITATIAMU U JIpyTruX. M3yuenne Gu3nku BHOCUT
OCHOBHOM BKJIaJl B U3yY€HHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yUYarOIINXCs, B TOM YUCTIe
B YMEHHU TPUMEHATh HAyYHbIE METOJbl TIO3HAHWSA TPU BBINOJIHEHHH WMHU HAyYHBIX
HCCIIEIOBaHU.

B ocHOBY kypca ¢u3uKH ISl YpOBHSI CPETHETO OOIIEro o0pa3oBaHus 3aJI0KEH PsJ UIIEH,
KOTOPBIE MOXKHO pacCMaTpuUBaTh KaK MPUHITUIIBI €T0 MOCTPOCHUSI.

Hoes xopowa . B COOTBETCTBHM C €€ KypCOM SIBJISIETCSI JIOTMUYECKH 3aBEpIIEHHBIM, OH
COZIEP)KUT MaTepuabl U3 BCEX PA3IeNioB (M3UKH, BKIIIOYAs BOMPOCH! KaK KJIACCUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu . B cCOOTBETCTBUU C MaTepHalioM Kypca (U3MKH OObETUHEHHBIN
BOKpYr (U3MYEeCKUX Teopuid. Benymmm B Kypce SBISIOTCS MPEACTABICHHUS O CTPYKTYPHBIX
CJIOSIX MaTepuu, MPUPOABI U MOJSL.

Hoesa eymanumapusayuu . Ee peanusanus npearnonaraeT UCHoIb30BaHNE TYMaHUTAPHOTO
noTeHuuan€a (U3N4ecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHs (PU3MKHU C Pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU TPOOIeMaMH.



Hoes npuxnaonoii nanpasnrennocmu . Kypc pusuku npeanosaaraet 3HaKOMCTBO € ITUPOKUM
KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX TEXHOIOTHM, N3yUEHHBIX TEOPUI U SHEPTETUKH.

Hoes sKronocuzayuu pealnu3yercss MOCPEACTBOM BHECCHHS JJIEMEHTOB COZCpIKaHMS,
HOCBSIH_[éHHbIX 3KOJIOTHYCCKUM HpOGHeMaM COBPCMCHHOCTH, BIIUSAHUA PA3BUTHA U TCXHOHOFI/II\/JI, a
TaKxke 00CyX/IeHUs PoOJIeM pa3yMHOTO IPUPOIOTIONIE30BaHUS U 0C000i OE30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (HU3MKH Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHUS
ABIstOTCA (pusmueckue Teopun ((HopMHUpPOBaHUE MPEICTABICHHBIX O MOCTEIIEHHOM MOCTPOCHUU
buznYeCKUX TEOpHii, POIUKOB (yHIAMEHTAIbHBIX 3aKOHOB U IIPeoOpa3oBaHUIl B COBPEMEHHBIX
MPEACTABICHUSIX O MPHUPOAE, TPAHUIIAX MPUMEHUMOCTH TEOPUM, NI OMUCAHUSA €CTECTBEHHO-
HAYYHBIX TEHICHIIMN U TPOIECCOB).

CHCTEeMHO-ISATEILHOCTHBIN MOIXO/ B Kypce (QU3HKHU pean3yeTcs MPekKIe BCEro 3a CUeT
OpraHMu3aIyi ASKCIEPUMEHTAIbHON JIeATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKM — 3TO HCIOJI30BAaHUE CUCTEMbI ()POHTAJIBHBIX MOCIEAOBATENbHBIX SKCIEPUMEHTOB U
1ab0paTopHBIX paboT, KOTOPHIE B porpamme 1o Gpusuke 0ObeAMHEHBI B O0IIEM CIUCKE YUSHUN
MpakTHUeCKUX paboT. BeineneHue B yKa3aHHOM MpeABapUTENbHOM J1abOpaTOpHBIX padoTax,
MPOBOIUMBIX [UJIsl KOHTPOJS W HaONIOACHMS, MPOBOAMTCS YYACTHMKAMH OOpPa30BaTEIBHOTO
mpolecca Ha OCHOBE MJIAHWPOBAaHUSA U OCHaleHHs kabuHeToB ¢u3uku. Ilpu 3ToM oOydyeHuro
BJIQJICHUIO OXPaHOM TPUMEHSIOTCS METOAbl MPOBEACHMS JOIMOJIHUTENbHBIX H3MEPEHUH,
WCCIIEJIOBAHUE 3aBUCUMOCTEH (PHU3MYECKUX BEIMYMH U I[IOCTAHOBKA OMbITA B paMKax
MIPEIJIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHUE yAenseTcss pelIeHUI0 Pacd€THBIX M KaueCTBEHHBIX 3aaad. llpu stom
JUIsl pacu€Ta MPUOPUTETHBIX 3aJau ABJSAIOTCA 33Ja4M C SIBHO 33JaHHOW (PU3NYECKON MOJENbIO,
MO3BOJISAIOLIEH MPUMEHATh HM3YyYEHHbIE 3aKOHBl M 3aKOHOMEpPHOCTH, KaK W3 OJHOIO pasjeia
Kypca, TaKk W HHTErpUpys 3HAHMSI U3 pas3HbIX pas3aenoB. I8 TakuMX NPUOPUTETHBIX 3aj]ad
SBISIFOTCSL 3aJlaHMsl 10 OOBSICHEHUIO NPOTEKaHUS (PU3MYECKUX TEHACHIUH M MPOIECCOB B
COBPEMEHHOM >KU3HU, TpeOyromue BblOOpa (U3NYECKHX MOAENeH [Uis CUTyalMid HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MarepHallbHO-TEXHUYECKOMY
o0ecrieyeHnIo0 Tmporecca 0a30BOro YpoBHS Kypca (HU3MKM Ha YpOBHE CpEJHEro oOIIero
o0pa3oBaHMsI HEOOXOIMMO YUUTHCS B YCIOBUAX MPEIMETHOrO KaOMHeTa (PU3UKU I B YCIIOBUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyyHOro nukia. B xabunere dusuku
JIOJDKHO OBITh HEOOXOAUMOE JladopaTopHOE OOOpYAOBAaHHWE [JIsi BBITIOJHEHUS YKa3aHHOTO B
nporpaMme 1o ¢pu3nke y4eOHbIX MPAKTUYECKUX pabOT U AEMOHCTPALlMOHHOE 000pyI0BaHHE.

I[eMOHCTpaHI/IOHHOG O60py,[[OBaHI/Ie COOTBCTCTBYCT MMPpUHOHUITY MUHUMAaILHOU
JO0CTAaTOYHOCTHU H obecrieunBaeT MOCTAaHOBKY TpPAaAWIUOHHBIX MNPUHIOHWUIIOB B IHIpOTrpaMMe IIO
(1)I/ISI/IKC KJIIOYCBBIX I[eMOHCTpaI_II/Iﬁ AJIL UCCIICAOBAHUA U3y4YaCMbIX HaHpaBJ'IeHPII’I H TIpOLECCOB,
OMIITUPUYCCKHUX U q)yHI[aMeHTaJ'II)HI)IX 3aKOHOB, HX TCXHHYCCKUX HpI/IMCHeHI/If/'I.

JlaboparopHoe 00opyaOBaHME Ui Y4EOHBIX MPAKTUYECKUX paboT GopMHUpyeTcs B BUIE
TEMaTUYeCKUX KOMIUIEKTOB U KOHTPOJMPYETCS B pacdyeTe OJHOTO KOMILJIEKTa Ha JBYX
oOyyatonuxcsi. Temarnueckue KOMILIEKTHI JabOpPAaTOPHOrO OOOPYIOBAHUS JOJIKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHBIX CTAaHJAPTHBIX M IU(PPOBBIX MPHOOpax, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEMaX B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IIPECTABUTENAMU (U3UKH, U3YHAIOIIUMHU 0011ee 00pa3oBaHuE, SIBISIOTCS:



e TIOA/IEP)KUBAECT MHTEPEC U CTpPEMJICHHE OOYyYaloIIMUXCs K HAyYHOMY H3yYEHHIO
MPUPOJII, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® Pa3BUTHUC HpCI[CTaBHGHI/Iﬁ O Hay4YHbIX MCTOAC IIO3HAHHUA HW YIHPABJICHUC
HCCIICA0BATCIIBCKUM OTHOIICHHUEM K IIPUPOAHBIM SABJICHHUAM,

e METO/IBI HAyYHOTO MHPOBO33PEHUS KaK PE3yNbTaT M3y4EeHUs OCHOB MAaTe€pUu U
(byHIaMeHTaNbHBIX SBICHUNA (DU3UKU;

o MCTOJbI YMCHI/Iﬁ OOBSICHSIOT SIBJICHHUS C MCIIOJIb30BAHHEM (1)I/ISI/II-IGCKI/IX 3HAHUN U
HAYYHBIX JOKa3aTCJIbCTB,

o IIPCACTABJICHBI IMPEACTABICHHBIC POJIUKHU (1)I/ISI/IKI/I U pa3BUTUA APYIrUX BHOOB
HAYKH, TCXHUKH U TCXHOJIOT Hil.

JlocTikeHue 3TUX Leleld pacCMOTPEHHUs CIEAYIOUINX 3a1ad B MPOIecCe M3yUeHHs Kypca
(bU3MKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e IpUOOpETEHNE CHUCTeM 3HAaHUN 00 O0mMX (U3MUECKHX MPUHIMIAX, 3aKOHaX,
TEOpUSX, BKIIOYAS MEXAHHKY, MOJICKYIAPHYIO (PU3UKY, 3IEKTPOAMHAMUKY, KBAaHTOBYIO
(GU3UKy U 37€eMEHTHI acTpo(U3HKH;

e CnocoObl yMEHMII TPHUMEHSATh TEOPETUYECKHE 3HAaHUS IS OOBSICHEHUS
¢u3nyeckux SBICHUM B NOpUpOAE U I MPUHATHS NPAKTHUUECKUX pEIICHUH B
IIOBCEIHEBHOM JKHU3HY;

e OCBOEHHE CIIOCOOO0B PCUICHHA PA3JIMYHBIX 3a/a4 C SBHO BaﬂaHHOﬁ (1)H3H‘I€CKOﬁ
MOZCJIbIO, 3aaad, OIPCACIHAIOINNX CaMOCTOATCIIbBHOC CO3OaHHC (I)HSHHGCKOﬁ MOACIIN,
aJICKBaTHBIX yCJIOBI/If/'I 3a1a4H,

e [JIOHMMAaHUC (I)I/ISI/I‘IGCKI/IX OCHOB H CO6J'IIOI[€HI/IG Tpe6OBaHI/II>'I TCXHHUYCCKHX
YCTpOﬁCTB H TCXHOJIOTHYCCKUX ITPOLECCOB, UX OKPY)KaIOHleﬁ CpEabI;

e BIIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO  IJIaHUPOBAaHUS U MPOBEIEHUs
(Gu3NYECKUX HKCIEPUMEHTOB, aHaiau3a U (UHAHCOBOM HWH(GOpPMAIMH, OIpPEIETICHUS
JIOCTOBEPHOCTH IOJIyYEHHOT'O PE3YIIbTara;

e CO3ZIaHUE YCIIOBUM I Pa3BUTHS YMEHHMM IPOEKTHO-HCCIIENOBATEIbCKOM,
TBOPYECKOH JEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEr0 oOpa3oBaHUS
orBogutcsi 136 yacos: B 10 kimacce — 68 wacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIeJI0).

[Ipenmaraemeiii B mporpamMme Habop 1o (u3uke JTa0OpaTOPHBIX M MPAKTUUYECKUX PaboOT
SBIISICTCS TPEANOYTHUTENBHBIM ISl YUUTENS, JENAIONIero BBIOOP MPOBEACHUS TaOOpaTOPHBIX
paboT U ONBITA C YYETOM UHAUBUIYATbHBIX 0COOEHHOCTEN 00yUYaIOIUXCsl.



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
Pa3gen 1. ®u3nka 1 MeTOIbI HAYYHOIO O3HAHUS

®usnka — Hayka o mnpupoze. HayuHble MeTonpl MO3HAaHUS OKpy’Karolero mupa. Ponb
SKCIIEPUMEHTAa U TEOPHH B IIPOLiecce MO3HAHUS NPUPOAbL. DKCIEPUMEHT B (PUBHKE.

MonenupoBanue gusnueckux (GpaxTopoB U npoueccoB. Hayunsie runoressl. Pusnyeckue
3aKOHBI M TEOPHUHU. | paHUIIBI BAKHOCTH (DU3UYECKUX pacTeHUN. [ [puHIUIT COOTBETCTBHSL.

Pob m mMecto (u3uMKM B COBPEMEHHOW HAaydyHOW KapTHHE MHpa, B MPAKTHYCCKON
NESTEIIbHOCTH JIIOCH.

Jlemoncmpayuu

AHanoroelie u IU(PPOBBIC U3MEPHUTETBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATIYUKU.
Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHHE. (OTHOCUTEINBHOCTb MEXaHMUYeCKoro nAsmwkeHusd. Cucrema
orcuera. Tpaekropus.

[lepemenienue, CKOpocThb (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U YCKOPEHHE

MaTC€pUuajIbHbBIX TOYCK, MX IPOCKUOHWH Ha OCU CHUCTCMbI KOOPAWHAT. Cnoxenue HepeMGHIeHI/Iﬁ u
CJIOKCHHUC CKOpOCTCﬁ.

PaBHOMepHOE M paBHOYCKOPEHHOE MpSMOJUHEHOe IBMkeHue. ['paduku 3aBUCAT OT
KOOPAMHAT, CKOPOCTHU, YCKOPEHHUS, TyTH U MaTEPUATHHOTO MEPEMEIIECHUS TOUEK BO BPEMEHH.

CBoOonHOe najieHne. YCKOpeHUe CBOOOTHOTO TaICHUSI.

KpuBonuHeitHoe nBukeHUE. JIBYDKEHHE MarepualbHBIX TOUEK TI0 OKPYXHOCTH C
MIOCTOSIHHOW IO MOJYIIF0 CKOPOCTH. YIJIOBasi CKOPOCTb, JJMHEWHas: cKOpocThb. [lepuon u nepuon
oOpaienus. [leHTpocTpeMuTEIbHOE YCKOPEHUE.

Texamueckue yCTpOﬁCTBa N TPAKTUHYCCKOC MPHUMCEHCHUC. CIUAOMECTP, JABUIKCHUC
OKPY)KaI-OH_[Cﬁ CpCAbl, HCITHBIC U peMéHHLIe nepeaaiu.

Jlemoncmpayuu

Monens CUCTEMBI OTCUETa, WIITIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK JTBIKCHUS.
[TpeoOpa3zoBanue ABMKEHUH C UCIIOIB30BAaHUEM MPOCTHIX OPUEHTHPOB.

[Tagenue Ten B BO3AYXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

Habmronenue 3a qBukeHneM Tela, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY U TOPH3OHTAIBHO.
H3mepenne yCKopeHHsl CBOOOTHOTO MaICHUSI.

VipaneHue CKOPOCTHIO NP ABUKEHUH TI0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

I/I3yquI/Ie HEPABHOMCEPHOI'O0 ABMIXKCHUSA C LEJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOPOCTH.



HccnenoBanne  COOTHOLIGHHST — MEXAY  NyTSIMH,  IPOWIEHHBIMH  TEJIOM 34
MOCJIEeI0BaTEIbHBIMU PAaBHBIMU MPOMEXYTKAMH BPEMEHHU IMPU PaBHOYCKOPEHHOM JBHUXKEHUU C
Ha4yaJIbHOM CKOPOCTBIO, pABHOM BEPOATHOCTH.

N3ydyeHue nBMKCHUS IIApUKA B BI3KOW KHUIKOCTH.
W3ydenue ABYKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Tpuniun otHocurenbHOoCTH ["amunen. [lepBriil 3akon HeroToHna. MHepImaabHble CUCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuid. Bropoit 3akon HerooToHa st
MaTepUalibHbIX ToueK. TpeTuil 3akoH HploTOHA /1711 MaTepUaIbHBIX TOUYEK 3PEHUSI.

3akoH BceMHupHOro TsroreHus. Cuia Tsokectu. [lepBast kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (1okosi, CKobxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbKEHUSI M cuja TpeHus oceHbro. Kospouuuent tpenus. Cuna conmpoTHBIECHUS
JIBYDKEHUIO TeJa B XKUJIKOCTH WJIU B3I,

[ToctynarenpHOE U BpalllaTeIbHOE ABUKEHHUE a0COIIOTHO TBEPIOTO TEA.
MoMeHT oTHOCUTENBHO CHITbl BeTpa. [1lineuo cuibl. YenoBus paBHOBECHs Telna.

Texamueckue YCTpOﬁCTBa U HOPAKTUYCCKOC TMPUMCHCHHUC: IMMOAUIIMIIHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue unepuu.

CpaBHEHHE MaCCOBBIX TEII.

Bropoii 3akon HeroToHa.

W3mepenue cumbl.

Slast sil.

3aBUCHUMOCTH YIIPYTOCTU OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUU.
CpaBHEHHE CHII TPEHUS HEOXKHUIAaHHOCTEH, KAUeHUI M CKOTBKECHHS.
VYcnoBus paBHOBecus Tena. Buasl paBHOBecuHs.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol
W3ydenue ABrkeHUs OpycKa 1Mo HAKJIOHHOM MIOCKOCTH.

HcciienoBanne 3aBHCHMOCTH CHJIBI YIIPYTOCTH, BO3HUKAOIIEH B TPY)KHUHE M PE3HHOBOM
obpasrie, oT ux aedopmaIv.

VYcnoBus uccnenoBaHus paBHOBECHsI TBEPJOTO Teja, Oebli 0Cb CMApT.

Tema 3. 3axonwl COXpAaHEHUsA 6 MEXAHUKeE.



HNmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbl MaTepHaIbHBIX ToueK. VIMIynbChl CHITBI 1
M3MEHEHHUE UMITYJIbCa Tesla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cribHass. MOIIHOCTE.

Kunernueckast sHeprus mMarepuaibHOW TOuku. Teopema 00 COXpaHEHMH KHMHETHYECKOH
SHEPIHUH.

[TorenumanbHas sueprus. [loTeHnnanbHas SHEPTHst ynpyro 1ehOpMHUPOBAHHOMN TPYKHUHBI.
[ToreHumanbHas sHEPrys Tenaa BOJIN3KU NOBEPXHOCTU 3EMIIH.

HOTGHI_[I/IaJ'II)HI)Ie N HCTIOTCHLHAJIbHBIC CHJIBHBIC. CBs3b pa6OTBI HEMMOTCHIUAJIBbHBIX CUII C
HN3MCHCHHUEM SHEPICTUICCKUX CUCTEM TCIIL. 3akoH COXpPaHCHUA JKOJIOTHYECKOM OHCPTHH.

Yopyrue u Heynpyrue IpoucXoIsT.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIN
IIACTOJIET, ABUXKYILAsACS paKeTa.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE ABHKCHHE.

[Tepexon cepbe3HOi SHEPTUU B KUHETUYECKYIO U 0OpaTHYIO.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomwl

I/I3yquHe HEyHpyroro yaapa ¢ IIOMOIIBIHO JBYX OIWMHAKOBBIX HUTAHBIX a0COJIIOTHO
MasATHHUKOB.

HccrnenoBanue CBS3H pa60T C UBMCHCHHUECM CHIJI I/IH)KeHepHOfI SHEPTHUU TCJIa Ha OCHOBC
HOTpe6J'ICHI/I$I PE3UHOBOI'O KI'yTa.

Pazgen 3. Mojiekyasipaasi puznka ¥ TepMOIMHAMMKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE MOJIOKEHHUS MOJICKYIIAPHO-KMHETUYCCKHUX Teopnﬁ N HUX OKCIICPUMCHTAJIBbHOC
o0ocHoBaHue. bpoyHoBckoe gBmwxenue. Juddysus. Baxen Xapaktep JBWXKEHUS U
B3auMoJieiicTBue yacTull. Mojienu TBEpAOCTH Ta30B, KUAKOCTEH U TBEPABIX TeJ U OObSICHEHHE
CBOMCTBa BEILECTBA, JIEKAIIET0O B OCHOBE JITUX Mopenedl. Macca M pasMepsl MOJIEKYI.
Konunuectro BemecTsa. [locTrosunas ABorajpo.

TemoBoe otHomenue. Temmneparypa u ee nsmepenue. [llkana remneparyps! Llenscus.

Mogenp uneanbHoro raza. OCHOBHBIE MOJIEKYJISIPHO-KMHETHUUYECKUE TEOPUU HJI€aJIbHOTO
raza. AOcoNIOTHasi TeMmIeparypa Kak Mepa CpeaHed KUHETHMUYECKOW OHHEPruu TeIIOBOTO
IBWKeHns dvactul rasza. [llkama temmneparypel KenpBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Kuaneiipona. 3akon Jlansrona. M3ompoueccsl B UA€abHOM ra3e ¢ COAEpKaHUEM
BeniecTBa. [ paduueckoe npeacrapaeHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHu4yeckue yCTpOMCTBA M MPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbITel, OKa3biBaromue (¢GoTtorpaduu cocTaBa BEIICCTB, MOJICKYI, HW3MEPECHHBIX
COETUHEHUN.

OnbiThl 10 AUPPY3UN KUAKOCTEH U rasa.

Monens OpOyHOBCKOTO JIBHYKECHHUS.

Mopnensb onbita [lTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHIE MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUSL.
Mogenb, WILTIOCTPUPYIOIIAs JaBICHHUE Ta3a B COCY/C.

OnBIThI, UJUTIOCTPUPYIOLIUE COCTOSHUE UCAIBHOTO ra3a, M30MPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

Omnpenenenne Macchl BO3[yXa B KJIAcCHOM KOMHATe Ha OCHOBE H3MEpeHui oObema,
JABJICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanne B 3aBUCHMOCTH OT TAPAMETPOB COCTOSTHHSI Pa3pex EeHHOTO Ta3a.
Tema 2. Ocnoebl mepmoOuHamMuKu.

TepmonnHamuueckass cucreMa. BHYTpeHHss SHEprus TEPMOAMHAMUYECKON CHCTEMBI U €€
n3MeHeHus. KomnuectBo Temna u paboTbl. BHYTpeHHssI SHEprusi OHOAaTOMHOIO WJEalbHOIO
raza. Buael Temonepenadu:  TEIIONPOBOMHOCTb, KOHBEKIMS, M3JIy4EHHE. YIeJIbHas
TEIUIOEMKOCTH BenecTBa. KolmuecTBo TEIOThI IPU TEIUIoNEpesaye.

[Tonstue 06 amumabatHoM mpouecce. llepBblit 3akoH TepmoanHamuku. I[IpumeHeHHe
MIEPBOT0 3aKOHA TEPMOJIMHAMUKH K H30IporieccaM. Harnsiqaas naTepriperanus paboTsl rasa.

Bropoii 3akoH TepmoguHamMuKku. HeoOpaTuMocCTh MpoiieccoB B IPUPOJIE.

TernnoBble MatuHbl. [TpuHIMIBL AeHCTBUS TEIIOBBIX MamuH. [Ipeobpa3zoBanus sHEpruu B
TEIUIOBBIX MamrHaxX. KoappuuueHT mone3Horo Bo3AeHCTBHS OKPYKAIOLIeH cpelbl Ha MaIlnHY.
[lukn Kapno u ero ko3dduUIUEHT TMOoNe3HOro JeHCTBHA. DKOJOTHMYECKHe MpoOIeMbl
TEII0PHEPTETUKHY.

TexHnyeckre yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: JBHUraTellb BHYTPEHHErO
CropaHusi, ObITOBOM XOJOAUIBHHUK, KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEW JHEPrUM Tella MPH COBEpPUICHHH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJ] CKaTbIM BO3AYXOM, HarpeB d¢dwupa B JaTyHHOH TpyOKe MO IYyTH TpEHUs
(BHICOIEMOHCTpAITHS ).

M3meHeHre BHYTpEHHEH SHEpruM (TeMIepaTyphbl) Tena Mpy Terioneperaye.

OnbIT 0 aguabaTHOMY pacHIMPEHUI0 BO3AyXa (OIBIT, OCHOBAHHBIN Ha OTHUBOM).
Mopnenu napoBoii TypOHHBI, IBUTATENs] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO JIBUTATEIIs.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3mepenne yenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnuvle cocmoanun eeujecme. Dazoeuvle nepexoowvl



[Tapoo6pa3oBanue u koHAeHCaNus. VicnapeHue u kumneHue. AOCOMIOTHAS ¥ OTHOCUTEIbHAS
BIIAXXHOCTh Bo3/1yxa. HachbleHHBIN map. YienpHas TemjoTa mapooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPBI OT JABJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB.
Kunnkne xpucrambl. CoBpeMeHHble Marepuansl. [lnmaBiaeHue M Kpucraumsauus. YAelbHas
TeroTa riasneHust. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckre ycTpoWcTBa M IPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MOJYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenune npu noHWKEHHOM JaBJICHUH.

Bo3mokHOCTH perynupoBaHus BIaKHOCTH.

Habmronenve HarpeBaHus U MJIaBJICHUS KPUCTAIITNYECKUX BEIIECTB.
JleMoHCTpaIus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3mepeHre OTHOCUTEIBHOMN BIaXKHOCTH BO3yXa.

Pasnen 4. dnekTpoauHaMuka

Tema 1. dnexmpocmamuxa

OnexTpuzanus Tell. OIEKTPUYECKUH 3apsaHuK. [IBa BuIa DIEKTPUYECKUX 3apsloB.
IIpoBOAHUKM, TUIIEKTPUKHU U TIOIYIIPOBOIHUKY. J[J1s1 coXpaHeHus 3apsa.

B3aumogpeiicrBue 3apsinoB. 3akoH Kymnona. ToueuHblil MalIMHHBINA 3apsii. DIEKTpHUYECKOe
nosie. Hanpsok€HHOCTh BHEIIHUX Mosed. [IpuHIuMm cynepnosuumy 3JIeKTPUYECKHX TOJIEH.
JInHuy HanpsKEHHOCTH OTKPBITHIX MOJIEH.

Pabora cun QJICKTPOCTATUYCCKOTO  ITOJIA. Ilorenuman. Pa3HOCT, IIOTEHLIMAJIOB.
HpOBO)IHI/IKI/I W JUDJICKTPUKHU B IJICKTPOCTATUICCKOM IT0JIC. I[I/IBJ'IGKTpI/I‘-ICCKaﬂ MPOHHUIAECMOCTD.

OnekTpoéMKkocTh. KoHaeHcarop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATopa. JHEprus
3apsKEHHOTO KOHJIEHCaTopa.

TexHUYeckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: JIIEKTPOCKON, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKasl 3allUTa, 3a36MJICHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KOMMPYIOLIUH
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu
YCTpPOUCTBO U MPUHIUIL ACUCTBUS JIEKTPOMETPA.
B3anMonelicTBue Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TOJIE€ 3APSIKEHHBIX TEJL.



[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE.
DJIeKTpOCTaTUYECKas 3aluTa.
JMAIIeKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT KBaJIpaTHOW IJIACTHHBI,
PACCTOSHUS MEXy HUMU M JU3JIEKTPUUECKONH IPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHACHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

H3mepenue 1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii oopadomannwiii mok. Toxku é paznuunsix cpedax

OnexTpuueckuii TOK. YcioBus mnopjaepkaHus Toka. Mcrounuku Ttoka. Cuna Toxa.
ITocTOsIHHBIN TOK.

Hanpsokenue. 3akon OMa i1 yyacTKa LETH.

SHGKTpI/IquKOC COIIPOTUBJICHHUC. VinenbHOE COIIPOTUBJICHUC BCIICCTBA.
HOCHG[{OB&TGHBHOC, napajjiCjbHOC, CMCIIAHHOC COCAUHCHNEC ITPOBOAHHNKOB.

Pabora Bkitouaer Tok. 3akoH J[xoyns—Jlenna. Beikmtounrte TOK.

ONEKTPOABIIKYILAsA CUIa U TEXHOJIOIMM ITOCTOSHHOIO MCTOYHHMKA TOKa. 3akoH Oma [yt
MOJIHOM (3aMKHYTOM) 3neKTpuueckoil nenu. Koporkoe 3akitoueHue.

DNEeKTPOHHAs! MPOBOUMOCTD TBEP/bIX METAIJIOB. 3aBUCUMOCTD COMPOTUBIICHUSI METAJJIOB
0T Temneparypbl. CBepXMpOBOAUMOCTb.

DnexTpuueckuil Tk B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBognuku. CoOCTBEHHass M TNpPUMECHas MPOBOAUMOCTb IOJTYIPOBOJHUKOB.
CaoiicTBa 1 — H -niepexoza. [lomynpoBogHUKOBbIE TPUOOPBHI.

ONEeKTpUYeCKUi TOK B pacTBOpax M pacIulaBaXx »dJIEKTPOJUTOB. OIJIEKTPOIUTHYECKAS
JccolManus. DIEKTPOIU3.

DneKkTpruyecKuil TOK B razax. CaMoCTOSTENbHBI U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
ITima3zma.

TexHUYeckre yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUK TOKa, DJIEKTPOHArpeBaTelbHblE MPUOOPBI, 3IEKTPOOCBETUTENbHbIE IMPUOOPHI,
TEPMOMETpP  CONPOTUBICHUS, BAKYyMHBI  JMON, TEPMHUCTOPHl M  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJAHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu
N3mepeHne cuiibl TOKa U HAPSKEHMUS.

3aBHCHMOCTh CONIPOTUBJICHUA HUJIMHAPUYCCKHUX IMPOBOAHHUKOB OT IJIMHBI, IMOIICPEYHOI'O
CCUCHUA N MaTc€pHrajia.

CMemanHoe COCIMHCHHUEC ITPOBOAHHUKOB.



[Ipsamoe um3mepeHue >IeKTPOABKYIIEH cuiibl. KOopoTkoe 3aMbIKaHME TajlbBAHMYECKOTO
AJIEMEHTA M OTKPBITHE BHYTPEHHETO 3a3€MJICHHUS.

3aBUCUMOCTD COIIPOTHBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IPOBOAUMOCTD BO3/IyXa.

OnHOCTOPOHHSSI TPOBOAMMOCTH THOAA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

W3yueHne cMeaHHbIX COSIMHEHUI PE3UCTOPOB.

H3mepenue AMeKTPOIBIKYIIEH CHITbI MICTOYHHKA TOKA M €TO0 BHYTPEHHETO COMTPOTUBIICHHUS.
HaOnronenue 5ekTpomsa.

MeknpeaMeTHbIe CBSI3H

W3zyuenne ¢usuku Kypca 06azoBoro ypoBHs B 10 kjacce OCYIIECTBISETCS € Y4ETOM
COZICPIKATEIBbHBIX MEXKIPEJAMETHBIX CBSI3¢ C KypcaMd MareMaTuKd, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemmuvle nousamus , CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAy4YHBIA (aKT, THUIIOTE3a, HM3MECPEHUE BEIMYMHBI, 3aKOH, TCOPHS, HAOIIOIACHHE,
3KCIIEPUMEHT, MOAEITUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: PCUHICHUC CHCTEMblI MATCMATHYCCKUX, JIMHEHHas (1)YHKI_II/I$I, napa60na,
rnnep6ona, ux rpachKH u CBOﬁCTBa, TPUTOHOMCTPUYICCKHEC (byHKI_II/II/II CHUHYC, KOCUHYC, TAHT'CHC,
KOTAHI'CHC, BTOpPOC TPHUIOHOMCTPUYCCKOC TOXACCTBO, CpEAHCEC MW HUX IIPOCKIHMHM Ha OCH
KOOPAUHAT, CJIOKCHHUEC BEKTOPOB.

buonocusa: mexanndyeckoe B JKMBOM mpupozae, aud@ysus, ocMoc, TEMI000MEH KHUBBIX
OpraHu3MOB (BHU/bI JBUKEHHUS TEIJIONEPEIaul, TEIIIOBOE PABHOBECHE), DIIEKTPUUECKUE SBICHUS
B YKUBOH IIPUPOJE.

Xumus. CTPOCHHUEC aTrOMOB U MOJICKYJI, MOJIb BCHICCTBA, MOJISIpHAA MaccCa, TCIIJIOBBIC
CBOMCTBa TBép,[[LIX TCJI, KUAKOCTH W Ta3bl, JJICKTPHUYCCKUC CBOICTBa MCTAJlJIOB,
SJICKTPOJIMTUYCCKAA JUCCOHUAlUs, raJibBaHUKA.

T'eocpagpus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe JBUKEHUH C HCIOIb30BAaHUEM NPUHINIA, YYET TPEHHS B
TEXHUKE, TOALIMITHUKY, HCIOJb30BaHHE 3aKOHA COXPAHEHMs MMITylIbca B TEXHHKE (pakera,
BOJIOEM M JpyTHE), IBUTATENIb BHYTPEHHEH KaMephl, MapoBasi TypOHHa, OBITOBOM XOJOIMIBbHUK,
KOHJIMIIMOHEP, TEXHOJOTMU COBPEMEHHBIX MAarepHalioB, B TOM 4YHCIE HAaHOMATEpUaJoOB. , U
HAaHOTEXHOJIOTUH, JJIEKTPOCTaTWdecKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB, KCEpPOKC,
CTpYWHBI TpPUHTEp, JEKTPOHArpeBaTeNbHbIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE TNPHOOPHI,
raJbBaHHKa.



11 KJIACC
Pazjneua 4. JinekrponmHaMmuka
Tema 3. Maznummnoe none. In1eKMpPOMACHUMHAA UHOYKYUSA

IlocTossHHBIE MAarHuTHL. B3auMMOAEHCTBHE IOCTOSHHBIX MAarHuTOB. MarHurHoe Iosne.
Bekrop marHuTHOM MHAYKIMH. [IpyHIMI Cynieprno3uuuy MarHUTHBIX MTOJIEH. JINHUKM MarHUTHOM
uHAyKuud. Hapucyiite TMHMM MarHUTHON MHIYKLUH, ITOJIS TIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe mnosie NPOBOJHUKA C TOKOM. PHCYHOK JMHMN HaBOAWUT MAarHUTHBIE IIOJIS
JUIMHHOTO MpPSIMOrO IPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzanmonelicTBre IPOBOJHUKOB C TOKOM.

Cuna Amrnepa, ee MOy/Ib U HallpaBJICHUE.

Cuna JlopeHma, ee MOIyidb W HampaBieHHE. JIBMXKEHHE 3apsHKEHHOM YacTUIBI B
arMocgepHoM MarHUTHOM mojie. Pabota cuibl Jlopenna.

SIBeHHMe DSIEKTPOMArHUTHOM WHAYKUUU. [IOTOK BEKTOPHBIX MArHUTHBIX WHAYKLHH.
DNEKTPOABIKYIIAs CHJIa MPOBOIOB. 3aKOH AIEKTPOMarHuTHoM unaykuuu dapanes.

BuxpeBoe nanexkrtpuueckoe mosie. OJEKTPOABIKYIAS CHJIa UHAYKIMM B IPOBOJIHUKE
IIPUBOJIUTCA IIOCTYNATEIBHO B CTOPOHY MarHUTHOI'O T1OJIA.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHAYKLIUH. DIIEKTPOABIKYIIAs CUJIa CAMOUHAYKIIMH.
3H€pFI/I$[ MAardvMTHOTI'O IMOJIA KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE T0JIE.

Texamueckue YCTpOﬁCTBa U [OPAKTHYCCKOC TNPHUMCHCHHUE: IIOCTOSAHHLIC MArHWUTHI,
SJICKTPOMArHvThl, JBJICKTPOABHUIATCIIN, YCKOPUTCIIH, SJICMCHTAPHBIC 6aTapeH, HHAYKOUOHHAA
ICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE CIeNyeT BRIOUpPATh MAarHUTHBIM TTOJIEM.
JIMHUM HABOASAT MarHUTHBIE TIOJIS.

B3auMoneiicTBue 1ByX MPOBOHUKOB C TOKOM.

Cuta Amriepa.

[evictBue JlopeH1ia Ha MOH DIIEKTPOJIUTA.

SIBneHue 3neKTpOMarHuTHOM UHTYKLIUH.

ITpaBuio Jlenna.

3aBHCHUMOCTD SHCKTPOHBH)KyHIGﬁ CHJIbl BCACT OT HU3MCHCHUA CKOPOCTU MArHHUTHOIO
IIOTOKa.

SIBrieHrE CAaMOMHTYKIIN Y.



Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3ydeHne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neidcTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue SsBIEHUM 3JIEKTPOMAarHUTHOW UHAYKIIAH.

Pa3nen 5. Koyieoanust 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpoMazHumHwle K0JaeOanus.

KoneGanbHas cucrema. CBoOonHble MexaHMUYecKHe KkojeOaHusa. ['apMoHHuecKue
koneOanus. Ilepmox, wacrora, amrumtyna u ¢asa koneOanuil. IlpyKMHHBIH MasTHUK.
Maremarndeckiii MasiTHUK. YpaBHEHHE TrapMOHHYECKHX koneOanuil. [IpeBpaimieHue sHepruu
IPY TAPMOHMUYECKUX KOJIeOaHHSIX.

KoneGarenbHblii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJCAIBHOM
IIOBOPOTHOM KOHTYpE. AHAJIOTUSI MEKIY MEXaHUUECKUMH U IEKTPOMATHUTHBIMU KOJI€OaHUSIMU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS! JHEPTUU B UJICAIIBHOM KOHTYpE.

[TpencraBnenue o 3aryxarolux KoyieOaHUsAX. BbIHYX/I€HHbIE MEXaHHMUECKHE KoyieOaHus.
Pe3onanc. BeiHyX/IeHHBIE 27IEKTPOMAarHUTHbBIE KOJIeOaHusl.

HepeMeHHBIfI TOK. CI/IHYCOI/II[aJ'ILHHﬁ HepeMeHHHﬁ TOK. MOH_IHOCTB MNEPEMCHHOI'0 TOKA.
AMHJII/ITYI[H&?I cujia U HeﬁCTBYIOmee SHAQYCHUC TOKA U HAITPSIKCHU.

Tpanchopmarop. IIpomsBoacTBo, mepemada u TOTPEOSCHHE 3JIEKTPUYECKOW DSHEPTUU.
OKOJIOTUYECKUE PUCKH IMpU TPOU3BOJACTBE UEKTpodHepruu. KynpTypa ucnoiab3oBaHUS
IEKTPO3HEPTIUH B [TOBCEIHEBHOM JKU3HH.

Texuuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHHUC. MCXAHUYCCKHEC 3BOHKH,
TreHeparopbl ICPEMCHHOI'0 TOKA, JIMHHUU 3JICKTPOIICPEaAaqYH.

Llemoncmpayuu

N3yunTe mapaMeTpsl TMEpEeKTIOYAroNieil cucTeMbl (MPYKUHHBIA WIM MaTeMaTHueCKUui
MAasiTHHK).

Hab6nronenue 3aryxaronmx kojeOaHun.
HccnenoBanue cBOMCTBA BEIHYXKICHHBIX KOJEOAHUH.
Hab6nronenue pezonanca.

CB0oOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHNS.

OcmumnorpaMMsl — (3aBUCHUMOCTH  CHJIBI TOKa W HalpsDKEHUST OT BpPEMEHH) Ul
IEKTPOMAarHUTHBIX BO3ICHCTBUMN.

Pe3oHaHc mpu mocCien0BaTeIbHOM COCAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH W
KOHJIEHCATOPA.

Monens TUHUM 3JEKTPONepeaayn.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue B 3aBUCHUMOCTH OT nepuoaga MajbIX W3MEHEHUI Harpy3Kku Ha HHUTH OT
JJIMHBI HUTU U MAaCChHI I'py3a.



HccnenoBanne nmepeMeHHOTO TOKa B IIETH MTOCIIEIOBATEIbHO COSTMHEHHBIX KOHJICHCATOPA,
KaTyIIKH B pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHUnMHble 60JIHbL.

MexaHnuueckue BOJIHBI, ycloBHs pacnpocTpanenus. [lepuon. CkopocTh pacrnpocTpaHeHHs
u nnuHa BosH. [lonepeunsie u nnuHHbIE BOJaHBL. MHTEepdepeHuys u audpakiuus MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJHBIL. YCIOBUS CO3[JaHUS AJIEKTPOMAarHUTHBIX BOJH. B3amMmuas
opueHTanusi BekTopoB E , B,V B anekrpomarauTHoi BonHe. CBOWCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, MpesoMIIeHUe, TMoysipusanus, Audpakuus, uHrepepenuus. CKOpoOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 31€KTPOMArHUTHBIX BOJH. [IpUMEHEHHE >IEKTPOMArHUTHBIX BOJH B TEXHHKE H
OBITY.

IIpuHIUIIBI paInOCBA3YU U TEJIEBUACHUS. Paaronokamusi.
DNEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl.

TexHU4YeCKre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
VABTPA3BYKOBasi JIMATHOCTUKA B TEXHUKE W MEAHMIMHE, paaap, PaJIUuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meup.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpoCTpPaHEHHE MONEPEYHBIX U JUTMHHBIX BOJIH.

KoneGercst Kak HICTOYHUK 3BYKA.

Habnronenne oTpaskeHHs U PEIIOMIICHHS MEXaHMUECKUX BOJIH.

HaGmonenne narepdepeHunu 1 Juppakiind MEXaHHYeCKUX BOJIH.

3BYKOBOM pE30HaHC.

HaOmrofeHure cBsi3u 3ByKa 3BYKa M BHICOTHI TOHA C aMIUTUTYION M YCTOMYUBOCTBIO.

HccnenoBaHnue  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE,  IPEJIIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsiMmoiMHENHHOE pacpOCTpaHEHUE CBETAa B BHEIIHEH Cpele.
JIyu cBera. ToueuHbI UCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHsI cBera. [locTpoeHue M300paKEHHUH B IJIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akOHBI TMpEJIOMJICHHS CBeTa. AOCOJIOTHBIN  IOKa3arelb
npenomiueHus. [lonHoe uccnenoBanue orpaxkeHus. llpenenbHbIl yroja MONHOrO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus csera. CiioxHbIi cocTaB 6enoro ceera. L{ger.



ColOuparormue W paccewBaromue JuH3bI. ToHkass nuH3a. DokycHOe paccrosHue U
ONTHYECKAasl CHJIa TOHKUX JuH3. [locTpoeHne M300pakeHHii B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMmyna TOHKUX JMH3. YBEJIUYEHUE, 1aBaeMO€ JIMH30M.

HpCI[CJ'IBI IMPUMCHUMOCTH FCOMGTpH‘ICCKOfI OIITHUKH.

BonnoBass onrtuka. HWutepdepeninuss cera. KorepeHTHble HMCTOYHHKH. YCIOBUS
HAOJIOIEHNsI MAKCHMYMOB 1 MUHHUMYMOB B UHTEP(EpPEHIIMOHHON KapTUHKE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmust cBeta. [QudpakinuonHas pemérka. YcIoBHE HAONIOICHUS OCHOBHBIX
MaKCHMYMOB TIPH ITaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHn4yeckre YCTpOHCTBa M MPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyna, Qoroammapar,
NPOEKIIMOHHBIN ammapar, MEKPOCKOII, TEIECKOII, BOJIOKOHHAsI ONTUKA, TU(PPAKIIMOHHAS PEIIETKA,
HOJISIPOU L.

Jlemoncmpayuu

[TpsimonuHeHOE pacnpoCTpaHEeHHe, OTPaKEHHE W MperomiieHHe cBeTa. OnTuueckue
IPUOOPHI.

[TonHOE HMccnenoBanue oTpaxeHus. Mozenb CBETOBOA.
HccnenoBanue cBOMCTB U300paKEHUS B JIMH3AX.
Mopgenu MUKpOCKoOna, TEIEeCKOna.

Habnronenne untepdepeHnm crera.

Habnronenne nudpaximm ceeta.

HaOmroneHue nucnepcun cBeTa.

[Tomy4yeHue Temia ¢ MOMOIIBIO MPU3MBIL.

[TonydeHue Teruia ¢ MOMOIIbIO TU(PPAKIUOHHON PEIETKH.
HaOmroneHue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
M3mepenue nokasaress MpeioMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB U300payKeHUS B JIMH3AX.
Hab6nronenue nucriepcuu cera.

Pa3gen 6. OCHOBBI pacCMOTPEHHMS OTHOCHTEJIBLHOCTH

I'panuipl TPUMEHUMOCTH  KJIACCHMYECKOM MexaHuku. [locTynarsl  paccMarpuBaroT
OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTb MOZYJIS CKOPOCTH CBE€Ta B BAaKyyMe€, OTHOCHUTEIIBHO
MPUHIMIIA DWHINTEHHA.

OTHOCHTEIHLHOCTD OIJHOBPEMCHHOCTHU. 38.MCI[J'ICHI/IG BPEMCHHU U COKpAIICHUC NJINHBI.

3Hepr1/m n I/IMHYJ’IBCHO-peHﬂTI/IBI/ICTCKOI\/’I YaCTUIIBI.



CBsI3b MaccChl ¢ aKTUBHOCTBIO U HUMITYJIbCOM pCHﬂTHBHCTCKOﬁ HJaCTUIIbI. 3Hepm51 IIOKOA.

Pasnen 7. KBanToBasi pusuka
Tema 1. Dnemenmol Kearnmoeon onmuku.

®oronsl. Popmyna Ilnanka cBsi3u SHepruu (OTOHA C €ro HAIPSDKCHUEM. DHEpPrusi u
UMITYJIbCHOE (POTOHA.

OtkpeitTne u wuccienoBanue (Gorodddekra. Omnbitet  A. I. CtonmeroBa. 3aKoHBI
dotorddexra. Ypapaenue Diinmrerina s porordpdexra. Dotordpdext «KpacHas rpaHuiay.

Jasnenne cBera. Onbitel [1. H. JIeOenena.

XMMHYECKOE JICICTBUE CBETA.

TexHUYecKHe YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: (OTOITEMEHT, (POTOAATUHK,
COJIHEe4Has Oarapesi, CBETOJHOI.

Jlemoncmpayuu

®oto3(h(PexT HAa YCTAaHOBKY C IIMHKOBOM MJIACTUHOM.
HccnenoBanue BoccTaHOBIEHUS BHEIIHETo GhoTtodddexrTa.
Cseronuof.

Conneynast Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Peszepdopna mo paccesnuto o -uactuil. [lmaneraphas
monenb atoma. [loctynarel bopa. M3nydyenue u pasneneHue (pOTOHOB MpU IMEPEXOAE aToMma C

OJTHOTO YypOBHS S3HEpruu Ha Jpyrod. Buasl crnexktpoB. CnekTp ypoBHEWH SHEpruM aroma
BenukoOpuranum.

BonHoBeIe cBolicTBa yacTull. Boinsl ae bpoiund. KopnycKynsspHO-BOJIHOBOW Jyaau3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyueHHE.

TexHnyeckne yCTpOMCTBA M MPAKTUYECKOE TNPHUMEHEHHWE: CIEKTPAJbHbIM aHaIu3
(crieKkTpocKoI), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIH Ja3epa.

HabGmoneHre IMHEHHBIX CIICKTPOB TTPOU3BOJIAT.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHuie pabomol
Hab6mronenre muHedaTroro Kimmara.

Tema 3. Amomnoe a0po



DKCIEPUMEHTBHI, IOKAa3bIBAIOIINE HAICKHOCTH siipa. OTKPBITHE PAHMOAKTHBHOCTH. OTBITHI
Pezepdopna mo cocraBy paamoakTuBHOro u3NmydeHus. CoiicTBa anbga-, Oera-, ramma-
u3nydeHus. MccnenoBanue painoOakTUBHOCTH Ha KUBBIX OpraHU3Max.

OTtkpeITHE TIPOTOHA U HEeWTpoHa. HykiionHas monens sijipa [eiizenbepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sapa. M3oromnsl.

Anbda-pacniaz. DJIEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue. 3akoH
PaAMOAKTUBHOTO 3apaKCHHUSI.

DHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledexT spa spa.
S nepHble cocTtosiHu. [leneHne u cuHTe3 Saep.

SAnepuniii peakrop. Tepmosinepubiii cuHTe3. I[lpoOneMbl M TEPCHEKTUBBHI  SACPHOM
JHEPreTUKU. DKOJIOTMYECKHUE aClEKThI I€PHON YHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Merto/pl HaOMIOACHUS M PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTalbHble B3auMoAeHcTBUS. EAMHCTBO (pM3NYECKUX KapTUH MUPA.

TexHuueckue ycTpoiicTBa M NpaKTUYECKOe MPUMEHEHHE: J03UMETp, Kamepa Buibcowa,
AJIEpHBIN peakTop, aToMHast bomOa.

Jlemoucmpayuu
Cu€TurK HOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Wzyuure Tpeku yacTuil (1o roToBbIM GoTorpadusim).

Pa3gea 8. D1eMeHTBI aCTPOHOMHH M ACTPOPU3UKH

Otanbl  pa3BUTHS acTpoHOMHUM. lIpukiagHoe W MHUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3Bé3nH0T0 HeOa. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BUIAUMOE JIBH)KCHHE.
ConHeuHas cucTeMa.

Connne. ConHeuHas akTUBHOCTb. Mcrounuwk sHeprun ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKH. JluarpamMMa «CHEKTpPalbHBIA KIIACC — CBETHMOCTHY». 3BE3MBI
IIaBHOM MOCJIENOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBLY» JUJIS IJIaBHBIX 3BE3J] IO
nocienoBarenbHOCTH. BHyTpeHHee cTpoeHune 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXOXKACHUH ¥ 3BOTIOIMK COJTHIIA U 3BE3/1. DTAalbl )KU3HH 3BE3]I.

Muieunsrii [1yte — Hama [Manaktuka. [Tonoxenue n aeuxxenne Connua B ['amaktuke. Tumst
rajgakTuk. PaguoramakTuku u kBa3zapbl. YEpHbIE ABIPHI B SIPAX FaJaKTHKH.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. PazGeranme ranaktuku. Teopus
BEJIMKOT'O B3pbIBA. PENMKTOBOC M3ITydeHNE.

MacmtaOHast cTpykTypa Mupa. MeraranakTHka.



Hepeménnsie npo6iaeMbl aCTpOHOMUH.
Vuyenuueckue nabnooenus

HaGmonennss HeBOOPYKEHHBIM IIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX HPHIIOKESHHUH
JUISL OTIpEICIICHHS TTOJIOKEHUH HEOECHBIX 0OBEKTOB HAa KOHKPETHBIC JaThl: OCHOBHBIC CO3BE3IHS
CeBepHOro nostymapus 1 Spkux 3BE3.1.

HaGmronenus B reneckone Jlyasl, maneTsl, Mieunoro [Tytw.
O0o0marniee NOBTOpeHHe

Ponb ¢u3ukum M acTpOHOMMHM B HSKOHOMHYECKOW, TEXHOJIOTMYECKOM, COLMANbHOM H
TUYECKOM OCHOBAaxX JCATEIbHOCTH 4YEJIOBeKa, pOJIb M MECTO (PM3MKM M acTpOHOMHUHM B
COBPEMEHHOM HAyyHOW KapTHHE MHpa, pojib (U3MYECKUX TEOpUld B CBEpHYBIICHCS
NPEACTaBICHHON (PU3MUYECKON KapTHHE MUPA, MECTO (PH3UYECKUX KapTHH MUpa B 0OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-Hay4HbIX [IpencraBnenuii o npupoze.

Me)l(l'[pe}lMeTl—[l)le CBHA3HN

N3zyuenne ¢usuku Kypca 0azoBoro ypoBHs B 1l Kiacce OCYyLIECTBISIETCA C Y4YETOM
COZIEPXKATENbHBIX MEXIPEAMETHBIX CBsI3€M C KypcaMu MareMaTuKd, OWOJIOTHUHM, XUMHH,
reorpa(guu U TEXHOJIOTHUI.

Meoicnpeomemmuvle nousamus , CBA3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO ITO3HAHUS:
SIBJICHUE, HAy4YHBIA (aKT, TUIIOTE3a, HM3MECPEHUE BEIWYMHBI, 3aKOH, TCOpHs, HAOIIONCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, H3MEPEHHE.

Mamemamuxa: PCHICHUC CHCTCMblI KOOPpAWHAT, TPUI'OHOMCETPHYCCKHUC (I)YHKI_[I/II/IZ CHUHYC,
KOCHHYC, TAHI'CHC, KOTAHTI'CHC, LHMUKINYCCKOC TPUTOHOMCETPHUYICCKOC TOXKIACCTBO, KOHTYPbI U HUX
IMPOCKIHNHN Ha OCHU KOOpAHUHAT, CJIO0KXCHHC BCKTOPOB, IMPOU3BOAHLIC JJICMCHTAPHLIC Q)YHKHI/II/I,
IIPHU3HAKH HOI[O6I/I$I TPEYIrOJIBHUKOB, OIIPECACIICHUC IIJIOM[AAN ITNIOCKHUX (1)I/Il"yp 1 00BéMa Tell.

buonozusa: snekTpudecKkue SBICHUS B )KUBOW IPUPOJE, NIEPEMEHHBIE JIBUKECHUSA B KUBON
IIPUPOAE, ONTUYECCKUE SABJIICHUS B )KMBOU NPUPOJE, NEUCTBUE PALHALIMY HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHUsl KPUCTAIIINYECKON PEIIETKH, CIIEKTPaIbHbIN aHAU3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MarHUTHBIX pyl, (GOTOChEMKA 3eMHOU
MIOBEPXHOCTH, IPEJCKA3aHNE 3EMIIETPSACEHU.

Texnonoeusa: TMHANA 3JIEKTPONEPENadd, TEHEPATOpP NEPEMEHHOIO TOKA, AJIEKTPOABUIATEIND,
UHAYKIMOHHAs Te4yb, pajap, paJuoNpUEMHHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBYU-meus,
IPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAs ONTHKA, COTHEUHas Oarapes.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS IMTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mpeamera «®Pu3nka» Ha YpOBHE CpeIHEro o0Iero odpazoBaHHUs
(0a3oBBIl  ypoBeHb) JODKHO oOecreyuBaTh JIOCTHXKEHHME CIEAYIOUIMX  JIMYHOCTHBIX,
MeTanpeAMETHBIX U IPEIMETHBIX 00pa30BaTeNIbHbIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbI



JlnyHOCTHBIE pe3ynpTarbl OCBOEHHA Kypca mnpeamera «DPu3uKa» AOKHBI OTpaXkaTb
TOTOBHOCTh M CHOCOOHOCTh OOy4aloIIMXCS pPYKOBOAMTHCS C(OPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHNUN, COOTBETCTBYIOIIMX YCTOWYUBBIX IEHHOCTHBIX MO3UIIMA POCCHIICKOTO OOINEeCTBa,
IIPOJUICHUS JKM3HEHHOTO OIIBITA M OIBITA JAEATEIBHOCTH B IIPOLIECCE pean3alid OCHOBHBIX
MPUHIMIIOB BOCIIUTATEIbHON JIEATEIbHOCTH, B TOM B YaCTH KOJUYECTBO:

1) BbIcuIee oOpa3oBaHMe:

C(bOpMI/IpOBaHHOCTI) Fpa)KI[aHCKOfI O33N o6yqa}01ueroc;1 KaK aKTHBHOIO H
OTBE€TCTBCHHOI'O YJICHA pOCCHﬁCKOl"O O6H.I€CTBa;

HpI/IHSITI/IC TpaI[I/II_II/IOHHBIX O6I.L[C‘ICJIOBC‘ICCKI/IX I‘yMaHI/ICTI/IquKI/IX nu I[GMOKpaTI/I‘-IeCKI/IX
IIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIbHOCTb B HAyUHBIX HCCIIEJOBAHUSX OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00Pa30BaTEIILHON OpTraHU3aIlNY;

YMCHHC BBaHMOHCﬁCTBOBaTB C KOHKPCTHBIMHU HHCTUTYyTaMU B COOTBCTCTBUHU C HUX
q)YHKI_II/IHMI/I N Ha3HA4YCHUAMU,;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU IEATENbHOCTH;
2) IAaTPHOTHYECKOT0 BOCTIHTAHMSA:
c(hOpMUPOBAHHOCTH POCCUICKON TPaKIaHCKOW ACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKH U TEXHHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTH MOPAJIBHOTO CO3HAHHUS, STUICCKOTO ITOBE/ICHHUS,

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 U NPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YUCJIE B YUEHUUYECKOHU JCATENBHOCTH;

OCO3HaHME JTMYHOTO BKJIa/la B IOCTPOCHHE OYIyIIEro;
4) 3¢TeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpY, BKJIIOYasi ACTETUKY HAyYHOI'O TBOPYECTBA, MPUCYIIETO
du3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMSA:

UHTEpEC K pazIu4HbIM cdepaM MNpoPecCHOHATbHOW JEeSTENbHOCTH, B TOM UHUCIE
nepepriBbl ¢ (PU3MKOM M TEXHUKOM, HEOOXOIMMO YUYUTHIBATH OCO3HAHHBIM BbIOOp Oymyruen
npodeccur U peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [UIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00JacTu (U3MKH Ha
MPOTSHKEHUN BCEH KU3HU;

6) 3K0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTh CBOECOOPA3HON KYJABTYPHI, OCO3HAHHME TIOOAIBHOTO XapakTepa
HKOJIOTHYECKHUX MPOoOIeMm;



MJJAHUPOBAHUE M MPOTHO3UPOBAHME JIEUCTBUI B OKpYXKAIOILIECH Cpele Ha OCHOBE 3HAHUU
1esel pa3BUTHUS YEJIOBEUECTBA,

pacIIMpeHne OMbITA JIEATETHbHOCTH, HAIPABICHHOCTH HAa OCHOBE CYIICCTBYIONIUX 3HAHHMA
1o U3HKe;

7) IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMHPOBAaHHOCTh MHPOBO33PEHUS, COBPEMEHHBIN B3I Ha pa3BUTHE (PU3UUECKOU
HayKH;

OCO3HaHHEC HCHHOCTefI HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B ITPOLECCC U3YUCHUA (1)I/I?>I/IKI/I
H3y4daTh NPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIbHOCT MHANBUAYAJIbHO U B I'PYIIIIC.

METAITPEJMETPHBIE PE3YJIbTATbI
ITo3naBare/ibHBIC YHHBEPCAJIbHbIC TEXHOJTOTHYECKHE JeHCTBUSA
ba3soBble Jioruyeckue AeicTBus:

CaMOCTOSITENIFHO C(POPMYIMPOBAaTh M aKTyaJU3UpPOBAaTh MPOOIEMY, paccMOTpEeTb ee
BCECTOPOHHE;

OMPCACIIATh LCIN ACATCIIBHOCTH, 3a4aBaThb MapaMETPbl U OLUCHUBATL UX JOCTUIKCHUS
BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUS B paCCMATPHUBACMBbBIX (1)I/ISI/I‘ICCKI/IX SABJICHUSX

Pazpaborars miaH perieHus mpoOsieM ¢ y4E€TOM aHaM3a COCTOSHUS MaTepPHAIBHBIX U
HeMaTepHallbHbIX PECYPCOB;

BHOCHTb KOPPCKTUBLI B ACATCIBHOCTDb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB HeﬁCTBHﬁ,
OLICHUBATb PUCKHU HOCJIGI{CTBI/If/'I JACATCIIBHOCTH,

KOOPAMHUPOBATh W BBHINOJNHATH PAa0OTy B YCIOBHSX pPEAbHOTO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBHUS;

paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peHICHI/II/I JKN3HCHHBIX HpO6J'I€M.
Bba3oBble nccienoBarejbCKue 1eCTBHUA |

BJa/IeTh HAayYHOW TEPMHMHOJIOTMEW, KIIIOYEBBIMU IOHATUSAMU U MeToJaMH (hU3HUYECKOU
HayKH;

O6J'Ia,[[aHI/Ie HaBbIKaMU yqe6H0'HCCHCﬂOBaTeHLCKOﬁ )51 HpOCKTHOfI ACATCIIBHOCTH B obmactu
(1)I/ISI/IKI/I, CITOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOUCKY MCETOHNOB PCIICHHUA 3aaayd
(1)I/I3I/I‘I€CKOFO COACPKAHUA, IPUMCHCHUIO PA3JIMYHBIX MCTOOB ITO3HAHM,

BJIQJICJICI] CXEMBbI JCSITEILHOCTH IO TONYyYCHHWIO HOBBIX 3HAHWH, UX MpeoOpazoBaHUS,
peoOpa3oBaHus U NMPUMEHEHHUS B PA3IMUHBIX HAYYHBIX OOBEKTaX, B TOM YHCIIE MPH CO3aHUU
MIPOEKTOB B 00J1acTH (PUBHKH,

BBIBIIAATh [IPUYMHHO-CIEACTBEHHBIE CBS3M U aAKTyaJIM3UPOBATh 3a/1ady, BBbIIABUIATH
TUIIOTE3Y PELICHUS €€, HAXOAUTh apIryMEHTHI JJI 10Ka3aTelbCTBa CBOUX YTBEP)KIACHUN, 3a/1aBaTh
rapameTpsl 1 KpUTEPUH PELICHNS;

AHAJIM3HUPOBATh IMOJTYUYCHHBIC B XOA€ PCHICHUA 3aJa4Uu PE3ybTaThbl, OCHUBATH, OLICHUBATH
HUX JOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUE B HOBBIX YCJIIOBHUAX,



CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33[]Ja4uu B 00pa30BaTeIbHOM 1€ATEeIbHOCTH, B TOM
YHClie IPU U3YYeHUU (DU3HKY;

JIaTh OIICHKY HOBOW CUTYaIluH, OLEHUTH PUOOPETEHHBIH OIBIT;

YMCTh IICPCHOCUTDH 3HAHUSA 11O (bmmce B IIPAaKTUYCCKYIO 001acThb KUBHCACATCIIbHOCTH,
YMETb HHTErPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CyObEKTOB;

BBIIBUT'aTb HOBBIC UJICHU, IPCAJIAraTb OpUTrMHAJIbHBIC IMMOAXO0AblI U PCUHICHU A,

CTaBHUTH HpO6JI€MbI " 3a1a4u, OOITYyCKad aJIbTCPHATHUBHBIC PCILICHU.

Pabora c nundopmanueii:

BJIaJICTh HABBIKAMM IOJIYyYEHHUS MH(POPMALUU O PEaTbHOM COJAEPKAaHUM M3 HCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOATEIBHO M3y4aTh IOMUCK, aHAJIU3, CUCTEMAaTU3aLMI0 U WHTEPIPETALUIO
UH(OPMAITUH Pa3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

OLOCHUTHb TOCTOBCPHOCTD I/IH(1)OpMaI_[I/II/I;

UCIIONB30BaTh CPENCTBA MH(OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH JUIs
peuIeHUs] KOTHUTUBHBIX, KOMMYHUKaTUBHBIX W OPraHM3alMOHHBIX 3a/1ad C COOJIIOICHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHHUKH OE30IaCHOCTH, TUTUECHBI, PEeCypcoCOepeKeHH s, TPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALITMOHHON OE3011aCHOCTH;

CO34aBaTb TCKCTbI MATCpHUAJIBHOIO0 COACPIKAaHHA B PA3JIMYHBIX q)OpMaTaX C YKa3aHUCM
Ha3Ha4YCHUA I/IH(i)OpMaIII/II/I U OTKJ/IIOYATh HX, BI)I6I/Ipa$I OIITUMAJIbHBIC CpOpMBI MNpEaACTaBICHHUA U
BU3YyaJIM3allUH.

KoMMyHHKaTHBHBIE YHHBEPCAJbHbIEC TEXHOJIOTHYECKHeE AeiiCTBUA:
U3y4YUTh OOIICHNE HAa yPOKaxX (PM3UKH U BO BHEYPOUHOH JIEATEIHbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(OIMKTHBIX CUTYAllUi U CMT4aTh KOH(IUKTHI;

pa3BEPHYTO W JIOTHYECKH M3JIaraTh CBOK TOYKY 3PCHUS C HCIOJIB30BAHHEM S3bIKOBBIX
CPEICTB;

IMOHUMATh U UCIIOJIB30BATh MPCUMYIICCTBA KOMaHIHOM U HHHHBHHyaHBHOﬁ pa6OTLI;

BLI6epI/ITe TEMbl W METOObl ACUCTBUM Y4aCTHUKOB C YYC€TOM O6H_[I/IX HHTCPECOB U
BO3MOXKHOCTEH KaXXI0Tr0o 4JICHA KOJIJICKTHBA,

COBMCCTHasA ACATCIIBHOCTD, opraHu3sanus n KOOpAMHaIu-A JencTBUI Io cC
OCYHICCTBJICHUIO: COCTAaBUTH IIJIaH ﬂeﬁCTBHﬁ, 3ammcarb JEMCTBUS C Y4eTOM nejaen Moux
Y4aCTHHKOB, O6CY,[[I/ITB PpE3YIbTaThl, IPUHATH COBMCCTHYIO pa60Ty;

OLICHUTh Ka4E€CTBO CBOETO BKJIAa/Ja U KOMaH[bl Ka)KJIOTO y4yacTHHKA B OOLIUX pe3yibrarax
10 pa3paboOTaHHBIM KPUTEPHSIM;

npempiaratb HOBbIC IPOCKTHI, OUCHHUBATH HUACU C TO3MIHWU HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTI/I'-IeCKOI\/’I MHHOBAIIUU,

I/I3yqa171Te MO3UTUBHOC CTPATCTHYCCKOC ITOBECACHUC B PA3JIMYHBIX yCTpOﬁCTBaX, BKJIro4asda
KpCaTUBHOCTL U BOO6p8.)KCHI/Ie, YTOOEI OBITE WHHUIUATUBHBIM.

PerJIHTI/lBHble YHUBEPCAJIBbHBIC TEXHOJOTMIECCKUE lICi/iCTBPIH



Camoopranuszaumus:

CaMOCTOATCIIbHO HU3Yy4YaTb I[MO3HABATCIIbBHYIO ACATCIIBHOCTL B obmacTu (1)I/I3I/IKI/I u
ACTPOHOMUMU, BbIABIIATH HpO6HCMBI, CTaBUTb U (bOpMyanOBaTB COOCTBEHHEIE 3a1a4H,

CaMOCTOSITEJIBHO COCTaBUTh IIJIAH PEIIEHUS PAcCUETHBIX M KA4ECTBEHHBIX 3aJad, IUIaH
BBIIIOJIHEHUSI TPAKTHYECKOH padoThl C Y4ETOM MMEIOUIMXCS PECypcoB, €CTECTBEHHBIX
BO3MOXKHOCTEM U MPEAIIOYTECHUM;

JIaTh OLICHKY HOBOM CUTYallUH;
YTOYHEHHUE PAMOK HACTOSIIETO peIMETa Ha OCHOBE JIMYHOTO 1[BETA;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OparTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUTh TPUOOPETECHHBIN OIIBIT;

ObecnieunBarb GopmMupoBaHUEe U oOecreueHrue SPYIUIuil B 0061acTi (GU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIA MHTEJJIEKT:

JlaBaTb OLIEHKY HOBOM CHUTYyallMM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB NCHCTBUSM JIULI;

BJIaACTh HaBbIKaMU IM03HABATCIbHOU pe(bJIGKCI/II/I KaK OCO3HAaHUA MPOUCXOOAIINX IICI>'ICTBHI>'I
" MBICJIMTCIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI;

UCTIOJIB30BaTh IPUEMBbI pe(ICKCHH TSl OLICHKH, BBIOOpA CUTYaIlMd BEPHOTO PELICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUXKEHUIO;
MOTHUBBI IPUHATHS U apTYMEHTHI JPYTUX PU aHAJIU3€ Pe3ylbTaToB IesITeIbHOCTH;
IPUHUMATh ce0sl, TOHUMAasi CBOU HEOCTAaTKU U JIOCTOMHCTBA;

MOTHUBBI IPUHATHS U apTYMEHTHI JPYTUX PU aHAJIU3€ Pe3ylbTaToB IesTeIbHOCTH;
[Tpu3HaBaTh CBOM IpaBa U MpaBa JPYruX 3a OLIUOKY.

B nporiecce nocTHXEeHNS TUYHOCTHBIX PE3YIBTATOB OCBOEHUS MTPOTPaMMBI IO (PHU3UKE IS
YPOBHSL CpEAHEro OO0IIero oOpa3oBaHMS y YYANIMXCS COBEPIICHCTBYETCS SMOIMOHATIBHBIN
WHTEJUICKT, Mpe/Ioaratonuii copMiUpOBaHHOCTD:

CaMOCO3HaHHC, BKIIIOYAIOIICC CIIOCOOHOCTh ITOHMMAThL CBOEC OMOIIMOHAJIbHOC COCTOSHHC,
BUJCTDH HAIIPABJICHUC PA3BUTHA COOCTBEHHOM SMOIIMOHAIBHOM Cq)epLI, OBITh YBEPCHHLIM B 0666;

CaMOpPECTYIINPOBAHU, BKIIFOYAIOMIECTO CAMOKOHTPOJIb, YMCHUS [TPUHUMATL OTBETCTBCHHOCTD
3a CBOC IMOBCACHUC, CIIOCOOHOCTH aaalTUPOBATHCA K OMOIUOHAIIBHBIM U3MCHCHUSM U PH6KOCTI/I,
OBITE OTKPLITBIM HOBBIM;

BHYTPEHHSII MOTHUBAIIMS, BKJIOYHAKONIAs TMOAXOA K JOCTHXKEHHIO IeJIe W ycrexa,
ONTHUMU3M, MHUIIMATUBHOCTh, YMEHUE JCHCTBOBATh UCXOAS U3 CBOMX BO3MOXKHOCTEN;

OMIIaTHHM, BKJIFOYaromias CIIOCOOHOCTH ITOHHUMATh SMOIIMOHAJIBHOC COCTOSHHUC [PYIuX,
06pamaTL BHUMAaHHE Ha €T0 IpUu O6HIGHI/II/I, CIIOCOOHOCTh K COYYBCTBHIO U CONICPECIKNBAHUIO,



COLIMANIbHBIE HABBIKM, BKJIIOYAIOUINE BO3MOXHOCTh KOPPEKTUPOBATH OTHOILIEHUS C
JIPYTUMH JIOJIbMU, KOHTPOJIMPOBATh, PETYINPOBATH UHTEPEC U pa3periarbh KOH(IUKTHI.

INPEJAMETHBIE PE3VJIBTATbI

K xonmy oOydenus B 10 KJjacce nperMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHEI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHUI:

IIEPEeBECTH Ha IPUMEPBI POJIb U MECTO (PU3UKHU B COBPEMEHHOIN HayuyHOW KapTHHE MHpa, B
Pa3BUTUHU COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOM IEATEIBHOCTH JIIOACH;

B mpenenax rpanul] NnpuMEHEHUs U3YYEHHBIX (PM3UUYECKUX MOJENIEH: MaTepruaIbHas TOUKa,
UHepIHaibHas CUCTeMa OTCYeTa, adCONIOTHO TBEPAOE TENO, WACATIBHBIN a3, MOACIH 3apsiioB
rasza, >KUIKOCTH M TBEPABIX TeJ, TOUCUHBIA 3apsAHBIN anmapar Mpy BBHIIOTHEHUH (PU3NYECKUX
3a1ad;

pacmo3HaBath (pU3MUECKUE SABIECHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE MOJICKY/SIPHO-
KMHETUYECKOM TEOpUM BEIIECTB BEIIeCTBA M  DIEKTPOAMHAMHKHU: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [IBIDKEHUE, [BIDKCHHE TMaJeHUsl TeN, [BIKEHUE IO
OKPYKHOCTH, MHEpIUs, B3auMojeicTBue Tel, Auddysus, OpOyHOBCKOE ABM)KECHUE, JBHKEHUE
KUAKOCTEH M TBEPIBIX Tel, U3MEHEHHEe 00bEMa Tell MPHU HarpeBaHUU (OXJIAXKICHUH), TEIJIOBOE
paBHOBECHE, HCIApeHHe, KOHJIEHCAllMs, IUIaBICHHUE, KPUCTAIUIM3alus, KUIMEHHE, BIAXHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBSI3b MEXKIY
napaMeTpamu COCTOSIHUSA ra3a B U30Ipolieccax, JIEKTPU3alus Teja, B3auMOJICICTBHE 3apsi/10B;

OIMCBHIBaTh MEXaHMYECKOE JIBIKCHHE, HMCIOJB3Yys (U3MUECKHE BEIUYMHBI: KOOPAHMHATA,
IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE MAacCChl Tela, CWJIA, UMIYIbC Tela, KMHETUYECKas
SHEprusi, NOTEHUHaIbHAs DSHEPIUs, MEXaHWueckas paboTa, MEXaHWYECKass MOIIHOCTb; IpU
OTMCAaHUH MPABMIILHO TPAKTOBATh (DU3NUYECKHI CMBICI BKJIIOYAET B C€0sl BEIMUMHY, X 3HAYCHUE
U pe3ynbTaT, HaX0XAeHUEe (POPMYIIbI, CBSI3bIBAIOIIECH JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMU
BEJIMUYMHAMU;

ONMCATh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJIEHUSA, WUCIOIb3YA
¢u3nueckue BeIMUYUHBI: JaBlIEHHE Tra3a, TeMIIeparypy, CPEIHIOI KHHETHYECKYI0 SHEpPIrHIo
XaOTUYECKOTO IBWXKECHHS MOJEKYN, CPEIHEKBAJPaTHUECKYH) CKOPOCTb MOJIEKYIN, KOJINYECTBO
TEIUIOThl, BHYTPEHHIOI SHEPruio, paboTy rasza, K03((ULIHEHT MOJIE3HOr0 AEHCTBUS TEMJIOBOTO
JIBUTATENsl; IPU OMMCAHUU MIPABIWIIBHO TPAKTOBATh (GU3NYECKUN CMBICI BKJIIOYAIOT BEITUUHHY, UX
3HaYeHHE M CIEJICTBUE, HaXoAs (POpMymy, CBS3BIBAIOIIYIO JaHHYIO (PU3MYECKYIO BEIUYMHY C
JPYTHUMH BEJIUYNHAMU;

ONKCHIBATh W3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTB U JJICKTPUUECKHUE SIBICHHUS
(mporueccsl), HCHoONb3ys (Urypy (OpPMBI: MOLIHOCTh 3apsijia, DSJIEKTPUYECKOe II0JIE,
HaNnpsHOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLMANOB; MpPHU TMPaBUIBHOM ONHCAHUU
¢u3nueckuil CMBICT BKIIOYAET BENUYMHY, MX 3HAYEHUE U 3HAYCHHE; CIEAYIOIyI0 (opmyiy,
CBSI3BIBAIOLIYIO JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BeJIMYMHAMY;

aHAJTM3UPOBATh (HU3UYECKUE TMPOIECCHI W SIBJICHUS C MOMOIIBI0 (U3UYECKUX 3aKOHOB U
MIPUHITMIIOB: 3aKOHAa BCEMHUpPHOTrOo TsaroTeHus, 3akoHoB |, |l u |1l HeroToHa, 3akoHa coxpaHeHus
(GU3NMYECKOW »HHEPTrUM, 3aKOHA COXPAHECHUS] HWMITYJbCa, NPHHIUNA CYNEPIO3UIIMNA CHIIHI,
MIPUHITMIIA PABHOTIPABHUS MHEPIHAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKONH OCHOBBI
OCHOBHBIX BEIIECTB, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEW KHHETUYECKOW HHEPTUM TEIIOBOTO



JIBIDKEHUST MOJIEKYJI C aOCOJIOTHOM TeMmIeparypoi, MEepBbIi 3aKOH TEPMOIWHAMHKH, 3aKOH
COXpaHEHUsl CHIIBI 3apsna, 3akoH KyinoHa, Mpu STOM pa3nyaroT CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €r0 MaTeMaTHuyecKoe BhIPAKEHUE U YCIIOBUSA (TPaHUIIbl, 00JIaCTh) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHLUIBI PabOTHl MAIlIMH, MPHOOPOB M TEXHUUYECKUX YCTPOUCTB;
CJIEUTH 3 YCIOBUSAMHU UX 0€30I1aCHOIO UCIOIb30BAHMSI B IOBCEAHEBHOM )KU3HH;

[IpoBOIUTH AKCHEPUMEHTHI IO HCCIENOBAaHUIO (U3MYECKUX SIBJICHHM W MPOLECCOB C
MCIIOJIb30BaHUEM MPSIMBIX U BHEIIHUX U3MEPEHHM, Ipu 3ToM (HOpMYyIHpOBaTh Mpodiaemy/3aiady
U JeNlaTh TEOPETUYECKHE AKCIEPUMEHTHI, cOOMpaTh JaHHBIE O MpeuiaraeMoM OO0OpYyAOBaHUH,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL,

W3yunte npsiMble U TOTIOIHUTEIbHBIE U3MEPEHUs (PU3UYECKOTO pa3Mepa, Ha 3TOH BBICOTE,
Croco0 M3MEpPEHMs] M MCIOJNb30BAHUE CIELUAIbHBIX METONOB JUIsl OLEHKHU IOIpPEHIHOCTEN
U3MEPEHUN;

YUYUTBIBATL MCIKIAY (1)I/I3I/I‘IGCKI/IMI/I BCJIMYMHaAMHM C HCIIOJIB30BAHUEM IIPSAMBIX HSMCPGHHﬁ,
IIpU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (1)I/IKCI/IpOBaTB pPeE3yJbTarThl, IIOJIYYCHHBIC B 3dBUCUMOCTHU
oT (1)I/ISI/IIIGCKI/IX BCIMYHMH, B BHJC Ta6J'II/II_[ n I‘pa(bI/IKOB, ACJIaTb BBIBOABI IIO0 PpE3yjibTaTaM
HCCIICAOBAHHA,

cobmrofaTh MpaBmia OE30MacHOTO TpyAa IIPHU IPOBEJCHUH HCCIECAOBAaHMN B paMKax
y4eOHOrO OSKCIIEPUMEHTa, Y4eOHO-HCCIENOBATeIbCKOM W TNPOEKTHOH JEATeNbHOCTH C
UCTIOJIb30BaHHEM U3MEPUTENBHBIX MPHOOPOB U JTAOOPATOPHOTO 0O00PYIOBAHHS,

pelIuTh pacu€THhIE 3aJa4dl C SBHO 3a/JlaHHOM (U3MYECKOM MOAENbIO0, HCIONb3Ys
¢dbusnyeckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBHUH 3a/ad, BHIOpaTh (HU3MUECKYIO
MOJIEJb, TPEANOUYTUTEIbHYIO (hH3HUecKylo (GUrypy u Gopmyny, HeoOXOAUMBIE AJis €€ PEeIICHuUs,
MIPOBECTHU PACUYETHI U OLIEHUTH PEATbHOCTh MOMYYEHHOTO 3HaYeHUS (PrU3HUecKoil (PopMBI;

PCIIMTL KAYCCTBCHHYIO 3aJa4dy: BBICTPOWUTL JIOTMYCCKYIO HCIIPOTHMBOPCYHMBYIO LCIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha U3y4aceMbIC 3dKOHbI, 3dKOHOMECPHOCTHU U (I)I/ISI/ILICCKI/IC SABJICHUSA,

UCMOJNb30BaTh MNpU  OOECHEeYeHWH Hay4yHBIX 3a/ad  COBPEMEHHBIE  TEXHOJOTMU
UCCIICIOBAHUSA, CTPYKTYpUPOBaHMs, OOBSCHEHUS U NpPEACTaBICHUs Yy4yeOHOM U Hay4dHO-
nonyjisipHod MH(OpMaIMM, MOJY4YEHHOHM M3 Pa3IMYHbIX MCTOYHHMKOB, YITYOJIEHHOTO aHaiu3a
nojryyaeMoi nHpopMauu;

IPUBOAMTH BKJIAJ POCCHICKUX M 3apyOEXKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH,
00BbsSICHEHHE MTPOLIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETUYECKHE 3HaHHUA MO (U3MKe B MOBCEJHEBHOM JKU3HHU IS
oOecriedeHrss 0€30MaCHOCTH MPU HCHOJIb30BAaHUM MPUOOPOB M TEXHUYECKHX YCTPOWCTB, IUIs
COXPaHEHHUs 370POBbs M COOIIOAECHUS HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYKaIOLIEH Cpeie;

paboTarh B rpyIMIe C BHIIOJHEHUEM PA3JIMYHBIX COLMANIBHBIX pOJiel, IUIaHUPOBATh PaboTy
IpyNnbl, palMoOHAJIbHO COKpallaTh OOA3aHHOCTM U IUIAHUPOBaTh  JAESITEIBHOCTH B
HECTAaHJIapTHBIX YCIIOBUAX, aIEKBATHO OLICHUBATh BKJIAJ] KaXJA0TO YYACTHUKA I'PYIIIbI B pEHICHUE
paccMaTpuBaeMoil mpooIeMbl.

K konmy oOyuenust B 11 kiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(POPMHUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHIA:



NEPEeBECTH Ha MPUMEPHI POib U MECTO (U3UKU B CNaJ COBPEMEHHBIX HAyUHBIX KapTHH
MUpa, B pa3BUTUE COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOMN ACATEIBHOCTH JIFOEH,
LIEJIOCTHOCTb U €IMHCTBO (PU3UUECKUX KAPTUH MUPA;

rpaHUIla TPUMEHEHUSI M3YYEHHBIX (U3NYECKHX MOJENIeH: TOYeUHBIN 3apsij, Jyd CBETa,
TOYEUHBIM MCTOYHUK CBETa, SACpHAs MOJAEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO szapa IpHU
BBINOJIHEHUH (PU3NYECKUX 3a7ad;

pacno3HaBarh (U3HYECKUE SABICHUS (IMPOIECCHI), OOBACHATh U OOBSICHATH MX HAa OCHOBE
COIIPOTHBIICHHS 3JICKTPOJMHAMUKA W KBAHTOBOM (DU3UKHU: DIIEKTPUYECKAs MPOBOAMMOCTD,
TEIIOBOE, CBETOBOE, XMMHMYECKOE, MAarHMTHOE JACHCTBHE TOKA, B3aUMOJACHCTBHE MAarHUTOB,
DIIEKTPOMArHUTHAS WHIYKIHS, JEHCTBHE MArHUTHOTO TIOJII HAa MPOBOJHUK C TOKOM U
JOBWDKYIIUICS — 3apsif,  DICKTPOMAarHUTHBIE  KoyueOaHWs M BOJHBL,  NPSMOJHMHEHHOE
pacrpocTpaHeHHEe CBETa, OTpPaKeHHWe, MpejomiieHue, wuHTepdepeHuus, audpakuus u
MOJISIpU3aIUsl CBEeTa, AUCTepcust cBera, (ortoanekrpudeckuit apdext (poroaddexr), cBeroBOoC
JaBlieHHE, CBS3b JIMHEHYAaTOro W3Iy4eHHs aroMa BenukoOpuTaHWM, KOHIEHTpaUus U
UCKYCCTBCHHAsI PaJIMOAKTUBHOCTH;

ONKCHIBATh W3YUEHHBIC CBOWMCTBA BEIIECTB (DIEKTPUUECKYIO, MarHUTHYIO, ONTHYECKYIO,
ANEKTPUYECKYIO MPOBOAUMOCTD PA3NIMYHBIX Cpel) U DJIEKTPOMArHUTHBIC SIBJICHHS (IIPOLECCHI),
UCoNb3yd (pu3ndeckyro (GopMy: MAIIUHHBIA 3apsll, CHIIy TOKA, IEKTPUUYECKOE HaMpsiKEHUe,
AIIEKTPUYECKOE COMPOTHUBICHUE, PA3HOCTh IMOTEHIIMAJIOB, SJIEKTPOJIBIKYIIYIO CHIY, pabounii
TOK, WHAYKIHMI MAarHUTHOTO MOJs. Moysl, cuwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKK, 3HEpPrusl paspsiga M MArHUTHOTO TOJIsA, MEPUOJ M NEPUOANYECKOE H3MEHEHUE B
MIEPEMEHHOM KOHTYpE, 3apsii M CHIa TOKa B IPOLECCE TAPMOHMYECKUX 3IIEKTPOMArHUTHBIX
KojeOaHmii, (POKyCHOE pACCTOSIHME WM OINTHYECKas CUja JIMH3bI, MPU ONMHCAHUM MPAaBUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT BEIMYMHBI BEIMYMHBL. , WX 3HAUY€HHE U CIEICTBHE,
NpUBEACHHBIE (OPMYJBI, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMU;

ONUCBHIBaTh H3YyYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHl C IOMOIIBIO (DU3HYECKUX
BEJIMYMH: CKOPOCTH AJIEKTPOMAarHUTHBIX BOJIH, JJIMHBI BOJH M YacTOTBl CBETAa, DHEPIUU U
umnynsca (poToHa, mepuoAa MOJypacmajna, SHEPruM CBA3M aTOMHBIX sJep, NPH ONHCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICI BEJIWYMHBI, UX OOO3HAYEeHUs M CIEACTBHUA,
(GopMynBl. , CBS3BIBAIOIIUE JAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTUMH BEIMYMHAMH,
PacCUMTHIBAIOT 3HAYEHHUE (PU3HUECKON BETUUHHBI;

AHAJIU3UPOBATH (1)I/I3I/I‘I€CKI/I€ IpOUECChl U ABJICHUA C ITOMOIIBIO (1)I/ISI/I‘I€CKI/IX 3aKOHOB H
IOPUHIUNOB: 3akoHa OMbl, 3aKOHOB IIOCJIEAOBATENbHOIO M IMAPAJIEIBHOIO COEIMHEHUS
IMPOBOJAHWKOB, 3aKOHa I[)KOYJUI-HGHIIa, SJICKTPOMArHUTHBIX 3aKOHHBIX I/IHIIYI(HI/If/'I, 3aKOHa
NPSIMOJIMHEMHOTO pacHpOCTPAHEHHUS CBETA, 3aKOHOB OTPa)KEHUSI CBETA, 3aKOHOB IPEJIOMJICHUS
CBeTa, YypaBHeHMsI OWHIUTEHHa a8 ¢QoTrodPdexTa, 3aKOHA COXPAHEHHE DSHEPruu, 3aKOH
COXpaHEHUsl MMITYIbCa, 3aKOH COXPAaHEHMs 3apsAja, 3aKOH COXPAHEHUs MacCOBOIO YHUCIA,
noctynarbl bopa, 3akoH paguMoOaKTHUBHOIO 3apsifa, INpPH 3TOM TPOSBISETCS CIOBECHAas
(bopMyIHpOBKa 3aKOHA, €r0 MaTeMaTHYECKO€ BBIPAXKEHHWE W YCIOBHUSA (IpaHUIbI, O0O0JAcTb)
MMPUMEHUMOCTH;

ONpe/IeJICHUE HAMpaBlIE€HUsI BEKTOpPa MHIYKLIHUHU CUJIbl MAarHUTHOTO MPOBOJHUKA C TOKOM,
cunont Ammnepa u Jlopenua;

IMMOCTPOUTH U 3aIIUCATh I/I306pa)KCHI/IC, CO314aTb Oelble 3€¢pKaja, TOHKOM HHHSOﬁ;



[TpoBecTH H3KCIIEPUMEHTBI IO HCCIEAOBAaHHIO (PU3MYECKHMX METOJOB M HPOLECCOB C
UCTIOJIb30BAaHHEM TNPSIMBIX U BHEIIHUX U3MEPEHHI: TIpU 3TOM c(HOpMYIUpOBaTh 3a/1a4y/3a1ady u
c/enarh TEOPETHUYECKUH SKCIEPUMEHT, coOparh JaHHBIE O NpeAjaraeéMoM O00OpyIOBaHHH,
IIPOBECTH OIBIT U CHOPMYIUPOBATH BHIBOJBL;

W3yunte npsiMble U TOMOJIHUTENbHbIE U3MEPEHUS (PU3MUECKOTro pa3Mepa, Ha 3TOH BBICOTE,
Croco0 HM3MEpEeHUs U MCIIOJIb30BAHUE CIELMAIbHBIX METOIOB JUIsl OLEHKH IOIpelHoCTel
U3MEpPEHHUN;

B 3aBucuMocTy OT (Qu3MUECKOl BEIMUYMHBI C UCIOJIB30BAaHUEM IPSIMbBIX M3MEPEHUH: IpU
3TOM KOHCTPYHPOBATh HACTPOHKY, (UKCHPOBATH PE3YIbTaThl MOJYYCHHOH 3aBHCUMOCTH OT
¢u3uueckoil BETMYMHBI B BHAE TaOMMI H TpaduKoB, JAenaTh BBIBOABI IO pe3ylbTaTram
UCCIICI0BAHMS;

coOmonare TpaBmiia OE30MacHOr0 Tpyla IPH IMPOBEACHHU MCCICIOBAHUN B paMKax
y4eOHOTO IKCIICPUMEHTa, y4eOHO-HCCIIEOBATENbCKOM M MPOSKTHOM  JEATEIBHOCTH C
UCTIOJIb30BaHIEM U3MEPUTENBHBIX TPHOOPOB U JIAOOPATOPHOTO 000PYIOBAHHS;

peluTh pacu€THbIE 33Ja4d C SBHO 3aJaHHOM (U3MUECKOW MOJEINbIO, HCIONb3Ys
¢u3nveckre 3aKOHBI U MPHHIMUIBI, HA OCHOBE aHAJIM3a YCIOBHI 3a/1ad, BBIOpATh (DU3HUYECKYIO
MOJIETIb, TIPEANOYTUTENBHYIO U3NIecKyto Gurypy u ¢hopmyiy, HEOOXOIUMBIE Ui €€ PEeUIeHHUs,
IPOBECTU PACUETHI U OLICHUTh PEaIbHOCTh MOJYYEHHOTO 3HaYeHUs (PU3HUECKON (GOPMBI;

pEIIUTh KAaYeCTBEHHYIO 3aJady: BBICTPOUTH JIOTUYECKYIO HEMPOTHBOPEUMBYIO IIETIOUKY
paccyxJIeH! ¢ OTIOpPOI Ha U3ydyaeMble 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIOJIb30BaTh IpU  OOECHEeYeHWH Hay4yHbIX 3a/Jad  COBPEMEHHBbIE  TEXHOJOI'MU
UCCIICIOBAHUSA, CTPYKTYpUPOBaHMs, OOBSCHEHUS U NpPEACTaBICHUsS Yy4yeOHOH M Hay4dHO-
NOMyJISIpHON MH(OpMaIMK, TONYYEHHONH W3 Pa3IMYHBIX HCTOYHUKOB, YITYOJCHHOTO aHalIn3a
nojay4aeMoi HHpOpMaIuy;

OOBSICHATH NPHUHLMIBI JEWCTBUS MAallMH, OpUOOPOB U TEXHMUYECKHX YCTPOIICTB,
OTIpEeEIATh YCIOBUSI UX 0€30MaCHOTO MCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

NPUBOIUTH BKJIAJ POCCUHCKUX M 3apyOek HBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHMUS MO (U3MKE B MOBCEIHEBHOM KU3HU JUIS
oOecrieueHnss 0€30MaCHOCTH IPH HCIOJIb30BaHUM NMPUOOPOB M TEXHUUECKHX YCTPOMCTB, IS
COXpaHEHHUs 37J0POBbsl M COOIIOAECHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKaIoLIeH cpee;

paboTarh B IpyIIe C BHINOTHEHHEM PA3IMYHBIX COLIMANBHBIX POJIEH, TIIaHUPOBaTh paboTy
TPyNIbl, palMOHAIBHO COKpallaTh OOS3aHHOCTH U IUIAHUPOBaTh  JACSITENBHOCTH B
HECTaHJAPTHBIX YCIOBUAX, a/ICKBAaTHO OIEHUBATh BKJIA] KaX/I0TO yYaCTHHKA TPYIIIBI B pEIICHUE
paccMaTpuBaeMoil IPOOIIEMEI.



Temarnuyeckoe NIIAHNPOBAHUE

10 KJIACC
HasBanue pasznenos u TeM KonnuecTBo yacos DJEeKTpOHHbBIE (undpoBeie)
/I |[IpOrpaMMel o0pa3oBareibHbIE PECYPCHI
B KonTposbHbie IIpakTrueckue
cero |[paboTsl paboThI

Pazgen 1. DU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA

Bocnuranue LEHHOCTHOrO OTHOIIEHUS K IPEKpacHOMY, (OPMHPOBAHUE OCHOB 3CTETUYECKOH KyabTypbl. POpMHpOBaTH NpPaBUJIbHOE, HayyHO-
000CHOBaHHOE OTHOIIIEHHE K MPHUPOJE, CIIOCOOCTBOBATH HKOJIOTUYECKOMY M HPABCTBEHHOMY BOCIIUTAHUIO O0yUYaAIOIIUXCS

®u3zuka W METOAbl  HAy4HOIO 2 bubnuoreka HOK
1 HO3HaHUS https://m.edsoo.ru/7f41bf72
Htoro no pazaeny 2

Pazgen 2. MEXAHUKA

dopMupoBaHKE MUPOBOCTIPUSATHS U MUPOBO33PEHHUS YUAIMXCS HA OCHOBE Pa3BUTHUS MMO3HABATENBHBIX BOZMOXKHOCTEH TMYHOCTU. YOEIUTh yUaIIUXC S
B Hay4YHOU, MPAKTUYECKOU, KUZHEHHOU, TPO(PECCHOHATBHOM 3HAYUMMOCTH TOTO UITM MHOTO KOHKPETHOTO 3aKOHA, SIBJICHUS, OTKPBITHS, H300peTeHUs

Kinematica 5 bubnuoreka LHOK
| https://m.edsoo.ru/7f41bf72
Junamuka 7 bubnuoreka HOK
2 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpPaHEHUS B MEXaHUKE 6 1 1 bubnuoreka HOK
3 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1



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

Haspanue  pasgenoB U TeM KonunuectBo yacos DJeKTpOHHbBIE (undpossie)
/T |[IporpaMMbl o0pa3oBareIbHbIE PECYPCHI
B KonTtponbubie [IpakTnyeckue
cero |[paboTsl paboThI
8

Pazgen 3. MOJIEKVYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

q)OpMI/IpOBaHI/IC MOTHUBaAllMOHHO-ICHHOCTHOI'O IIOBCIACHUS. I[aTI) 0CO3HaTb, YBUACTb, 4YTO, pClIasd W BLIINOJHAA BCC 0oJiee CII0KHBIE 3aJa4u M
YIIPpA)KHCHUS, YHallUeCs NMPOABUTAIOTCA B CBOEM MHTCIIJICKTYAJIbHOM, HpO(beCCI/IOHaJ'ILHOM " BOJICBOM pa3BUTHUHU

OcHoBbI MOJIEKYJISIPHO- 9 1 bubnuoreka HOK
| KHHETUYCCKOU TCOPUH https://m.edsoo.ru/7f41bf72

OcCHOBBI TEPMOJMHAMUKHI 1 1 bubnuoreka HOK
2 0 https://m.edsoo.ru/7f41bf72

ArperarHeie COCTOSIHUSA 5 bubnuoreka HOK
3 cymiecTBeHHBI. Da30BbBIe TIEPEXOIBI https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2
4

Pazgen 4. JJIEKTPOAUHAMUKA

dopmHpoBaHUE MPEACTABICHUN O NMPAKTUYECKOM LEHHOCTHM (U3MKM KaK Hayku U ydeOHoro mpenmera. OcBeliarh KpyMHEWIIHE TEXHUYECKHE
n300peTeHus, NpoOyXK/aaTh yJdalluxcsl K aHaau3y (akToB AMANEKTUYECKOrO B3aUMOJEHCTBUS (U3UKH U TEXHUKU, BCE 3TO CONEUCTBYET (OPMHUPOBAHUIO Y
IIKOJIbHUKOB Hay4YHOT'O MUPOBO33PEHUS U TBOPYECKOTO MBIIUICHHUS.

OnexTpocTaThka

1

1

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

HOK



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

Hazsanmne Pa3aciioB n TEM

KonnuecTBo yacos

n/0  |[IpOrpaMMBI

DJIEKTPOHHBIE
o0pa3oBareIbHbIE PECYPCHI

(mdposbie)

B KonTtponbubie [IpakTnyeckue
cero |[paboTsl paboThI
[TocrostHHBINM TOK 00paboTku. Toku B 1 1 1 bubnuoreka LHOK
2 pa3IMYHBIX Cpeax 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
2
PeszepBHoe Bpemst 2 1
OBLIEE KOJIMYECTBO YACOB IIO 68 5 4

INPOI'PAMME



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

11 KJIACC

1/

POrPaMMBI

Haseanue pasgennoB u  1em

KommuecTBo yacoB

CE€ro

B

KonTposbHbie
paboThI

IIpakTrueckue
paboThI

DJEeKTpOHHbBIE (uncpossie)
00pa3oBaTeIbHBIE PECYPCHI

Pazgen 1. JJIEKTPOAUHAMHUKA

CDOpMI/IpOBaHI/IC MOTHBAITMOHHO-LICHHOCTHOI'O ITOBCACHMA. I[aTB 0CO3HAaThb, YBUACTb, 4YTO, pC€lliasd W BbIINOJHAA BCC 0osiee CIOKHEIE 3aJa4n H
YHOPAXKHCHHUA, YHalIUECA ITPOABUTAIOTCA B CBOCM MHTCJVICKTYaJIbHOM, HpO(i)CCCI/IOHaJH)HOM 1 BOJICBOM pPa3BUTHU

MaruauTHOe ToJe. 1 1 3 bubmmoreka [HOK
A DNeKTpOMarHuTHas MHAYKIUS 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 1
1

Pa3gen 2. KOJIEBAHUSA U BOJIHBI

CO,[[CIZCTBOB&TB (bOpMPIpOBaHI/IIO Y HKOJIbBHUKOB HAYYHOT'O MHUPOBO33PCHHUA W TBOPUCCKOI'O MBINIJICHHA, BOCIIUTAHHUC LHCHHOCTHOI'O OTHOUICHUA K
MPaKTUICCKUM BO3MOKHOCTAM U JOCTHIKCHUAM COBpCMCHHOf/'I HayKH.

MexaHnndeckue u 9 1 bubmorexa [HOK
A1 ANIEKTPOMArHUTHBIE KOJIeOaHHs https://m.edsoo.ru/7f41c97c

MexaHnndeckue u 5 1 bubnrorexa [HOK
2 ANIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c

Optica 1 3 bubnmoreka LIOK



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

Ha3Banme pasmenoB u  TeM
/0 ||mporpamMmbl

KonnuecTBo yacos

DJIEKTPOHHBIE
o0pa3oBareIbHbIE PECYPCHI

(tmudpoBbIe)

B KonTtponbubie [IpakTuyeckue
cero  ||paboTbl paboThI
3 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2
4

Pazgen 3. OCHOBHBIE CIIEHUAJIBHBIE TEOPUU OTHOCHUTEJIBHOCTHU

COHeﬁCTBOBaTB (bOPMI/IpOBaHI/IIO Y HIKOJBbHHUKOB HAYYHOT'O MHUPOBO33PCHHA M TBOPUCCKOI'O MBIINIJICHHSA, BOCHUTAHUC HEHHOCTHOT'O OTHOLICHUSA K
MMPaKTHICCKUM BO3MOKHOCTAM U JOCTUKCHUAM COBpeMCHHOﬁ HayKH.

OcHOBBl ~ pa3paboOTKU  TEOpPUU 4 1 bubnuoreka I[IOK
A1 OTHOCHUTEIIEHO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3zgen 4. KBAHTOBAS ®U3UKA

dopmupoBaHue «HOOC(EPHOro MbIIUICHU» OOpalleHuss Ha Ypokax (M3MKM K OCHOBHBIM BoIllpocaM IiioOanbHOHM skojoruu. Ha mpumepax
KPYIHEHIIINX SKOJIOTUYECKHX KPU3UCOB B IPUPOJIE PA3BACHIEM YYaIIUMCS, YTO ITI00AIbHBIE HKOJIOTHYECKHUE TPOOIEeMbI IEHCTBUTENBHO CYLIECTBYIOT, JaeM
UM SICHO€ IPEJCTABICHUS O TMOSBICHUM T'YOMTEIbHBIX MOCIEICTBUN AJII BCEro YeJIOBEYECTBA, €CIM 3TU Mpobiembl He OynyT pemiarbcsi B Omkaiiiee

BpeM.

DJIeMEHThI KBAHTOBOM ONTUKU 6 bubnrorexa HOK
A https://m.edsoo.ru/7f41c97c

CTpPOEHHE aToMa 4 bubnmoreka LHOK
2 https://m.edsoo.ru/7f41c97c



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

Haspanue pasngenoB u  TeM KonunuectBo yacos DJeKTpOHHbBIE (uudpossie)
/T ||[IPOTpaMMBI o0pa3oBareIbHbIE PECYPCHI
B KonTtponbubie [IpakTuyeckue
cero  ||paboTbl paboThI
ATtoMmHOE A1pOo ) bubnuoreka I[HOK
3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 1
5

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

3HAKOMCTBO ydyamuxcsa € 2JICMCHTaMHU KOCMHYECKOM HAayYKHW W TCXHUKH KaK CPCACTBO BOCIIMTAHHA U CaMOpCain3aluu JIMYHOCTHU U (bOpMI/IpOBaHI/Ie
HPaBCTBCHHBIX HO3PII.IPII>1 NMPUMCHUTCIIBHO K HAYKC HAYUYHBIM 3HAHUAM U ITPUPOIAC.

DNeMEeHThI aCTPOHOMUU " 7 1 bubnuorexa [HOK
1 acTpOpHU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

O6o0matomiee MOBTOPEHUE 4 Bubnunorexa LHOK
A https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO 6 4 7
[TPOTPAMME 8



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




