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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3yJbTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTelIbHOW TmporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
benepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHu3anusax Poccuiickorr  Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennu ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO noixoa. Ilporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyueHHUs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4YeOHBIMU IpenMeTamu. B Hell omnpenenstorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOPa3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3NYEeCcKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HayYHBIH METO/ MO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HOopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme 1o ¢u3nke OObEeTUHEHBI B OOIIUNA CIIHUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rpolecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHallleHUsl kabuHera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaqTbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHOU JTOCTATOYHOCTH U 00ecrevyrBaeT MOCTAaHOBKY IMEPEUYMCIEHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE UIsI YYEHHUYECKUX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIh30BaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIh30BaHNUEM (PU3UUECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Iieiell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B IIpolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TMPUMEHATH TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENIbIO, 3a/ay, T0JIpa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3JaHHe (PUINYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUUIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JeJaeT BBIOOP IPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®dusuka — Hayka o npupoae. HayuHble METOIbI MO3HAHUS OKpYyXarouero mupa. Posb
HKCIIEPUMEHTA U TEOPUH B MpoIlecce MO3HAHUS MPUPOIbI. IKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayunbeie runote3sl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.



Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe JBmKeHHE. OTHOCHTENBHOCTh MEXaHWYECKOro JBmxkeHusa. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMH HAa OCHU CHUCTeMbl KoopauHaT. Clo)kKeHHe NMepeMelIeHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATbHOM TOYKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe nBwxkeHue. [[BkeHME MATEpUATIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTh, JMHEHHas CKOpocTh. llepuon m
yacToTa oOpamenus. LleHTpocTpeMurensHoe yCKOpeHue.

TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABWKCHUE
CHapS/IOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeobpazoBaHue ABMKEHHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxenus Teaa, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO TTaICHHUS.

Hamnpanenne ckopocT npy IBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHWS ~ MEXAY  MOYTAMH,  NOPOWICHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHBbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBUKEHUs APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus tenaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTensHOCTH ['anunes. [lepsriii 3akoH HproToHa. MHEpLManbHbIe cUCTEMBI
OTCYETA.

Macca Ttena. Cwunma. [lpuHunun cynepnos3unuu cuil. Bropoit 3akon HberoToHa uis
MarepuaibHOU Touku. TpeTtuil 3akoH HbroTOHA [171s1 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro Tsarotenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpalaTenbHOE IBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHusa. Ilnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHUE: MOJALIUIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuuu.



CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Teina npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B MPY)KMHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJla, MMEIOIIETO OCh BpalllEHUSI.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTepualibHOM TOUKH (T€Ja), CUCTEMbI MaTepUaIbHBIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckass sHeprus mMatepuaibHOM TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEepPruu.

[ToTenmmaneHas sueprus. [loTeHnuanpHas s3Heprus ynpyro Ae(opMupoOBaHHOM NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHumanpHble M HENOTEHUMaTbHbIE CUIbl. CBA3b pabOThl HENMOTEHIHAIBHBIX CHII C
U3MEHEHHEM MEXaHNYECKOM DHEPIrUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpoOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpPAaHEHHs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexoa moTeHUMAILHONW SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomul

N3yuenune aOCOIIOTHO HEYNPYroro yaapa C IOMOLIbI ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paboThl CHIIBI C U3MEHEHHEM MEXaHHYECKOH SHEeprum Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHasi GU3MKa U TEPMOJAUHAMHKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwxkenue. Juddys3us. Xapakrep ABMKEHHS M B3aUMOJIEHCTBHS YaCTHUIL
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mousiekysl. KosmuecTBo BemiecTsa.
ITocTossHHAs ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH
uaeanbHOro raza. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHeld KHHETHYeCKOH »Hepruu



TEIUIOBOrO JBWXKEHHUS uactul ra3a. [llkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenaeneeBa—Kianeiipona. 3akon Jlanerona. M3omponeccsl B UACaIbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
M30X0pa, n3obapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBa, (oTorpadum MOJIEKyI
OPraHU4YEeCKUX COCTMHECHUMN.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MeEpeHUd o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamMuueckass cucteMa. BHYTpEHHsIST 3HEprus TEPMOJIWHAMHYECKOW CHCTEMBI U
criocoOb! e€ u3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
WJIeabHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BellecTBa. KomuecTBo TEMIOTHI P TeIJIonepeayde.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIpeTanus paboThl rasa.

Brtopoii 3akon TepmoanHamMukid. HeoOpaTUMOCTh IPOIIECCOB B MPUPO/IC.

TemoBbie MamuHbl. [IpuHLKIEL TeHCTBUS TeIOBBIX MamuH. [IpeoOpa3zoBanus sHepruu B
TeroBbIX MamuHax. KoaddunmeHT nmonesnoro nerctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IMPHUMEHEHHUE: JIBUTaTellb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenune BHYTpEHHEH SHEPruu Teia MpPU COBEPIIEHUU pabOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yxa, HarpeBaHue 3pupa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOJCMOHCTPALIHS).

N3menenne BHyTpeHHEH sHEpruu (TeMmIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue yaenbHoM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIi map. YaenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepualyibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTparIys KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHaMmmuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAAa OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDIEKTPUKH U TIOTYIIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsija.

B3anmopericteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mosne. Hampsok€HHOcTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu
ANEKTPUYECKUX MOoJIeh. JINHNY HanpsKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabora cumnm oamektpocratmdyeckoro moJisa.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOMCTBAa M IMPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOMN, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIaJAM ILJIACTHH,
pAacCTOSHUSA MEKTy HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma it yyacTka 1enu.



DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COIIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NAapaUIEIBLHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHnia. MOMIHOCTH 3TEKTPHUECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 37eKTprieckoi nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHSI METAJIOB
oT TeMieparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBbIE IPUOOPHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Ina3zma.

Texnuueckne ycTpoilcTBAa M NPAKTUYECKOE MPUMEHEHUE: aMIEepPMETP, BOJIBTMETD,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHl, TEPMOMETP COMPOTUBJICHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh COMPOTHUBIIEHUS IWJIMHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenranHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue >JaeKTPOABUKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue  SIEKTpOABMKYLIEH CHJIbl HCTOYHMKA TOKa M €ro0  BHYTPEHHEro
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/ICHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBbl ypaBHEHHH, JHHeWHas ¢yHKOus, mnapadoina,
runep0Oona, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKUe QYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPHl M MX NIPOEKLUHUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.



Buonoeusn: mexannyeckoe JBWKEHUE B JKUBOU mpupoje, nudpdy3us, 0CMOC, TEII000OMEH
KHUBBIX OPTraHU3MOB (BHJIBI TEIIONIEPEIAuH, TEIJIOBOE PABHOBECHE), dJICKTPUUECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIDHAsE Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX TEN, JKUIAKOCTEH M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJIOB, AJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaIbBaHUKA.

I'eocpagpus: BIaXKHOCTB BO3/yXa, BETPBI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOJIIMITHUKH, HCIOJIb30BAHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOJIMITFHHUK, KOHIUITHOHED, TEXHOJIOTUH TIOJy4EHHsI COBPEMEHHBIX MaTE€pPHaIoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJIOTMH,  DJIEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, dJIEKTPOHArpeBaTelbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENILHBIE TIPHOOPHI, TaJTbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoaMHammuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUS

[ToctostHHbiE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bexrop marauTHOM MHAYKIHH. [I[puHIMT Cyniepno3uIy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuU. KapTrHa TuHUNA MarHUTHOM MHTYKIIUU TI0JIS1 HOCTOSIHHBIX MarHUTOB.

MarsuTtHOE Mosie TPOBOJHUKA C TOKOM. KapThHa NMHMI MHIYKIMM MAarHATHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna Jlopenma, e€ MoIyab M HampaBlieHHE. J[BWKeHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMArHUTHOM MHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABHXKYIIAas CHUJIa MHAYKIUU B IMPOBOJHHUKE,
JBUKYILIEMCS] IOCTYNATENIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HUE CAMOMHAYKIIMH. DIEKTPOABHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE IO0JI€.

TexHuueckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHMTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIE€MEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAS N1€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHOM UHAYKIIUH.



IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIICH CHIIBI MHIYKIIMA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbsle KONEOAHUS

KonebarenbHast cucrema. CBoOOJHBIE MexaHMuYeckue Kojebanusa. [‘apMoHHueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHuil. [IpyXMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYeCKUX Kosiebanuil. [IpeBpaiienue sHepruu
IIpU TapMOHUYECKUX KOJIEOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHUYeCKue KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYAHOE U JEUCTBYIOLIEE 3HAUCHUE CHJIbI TOKA U HANPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOIECHUE AIEKTPUYECKON SHEPrUu.
OKOJIOTMYeCKHEe PHUCKM TPU INPOU3BOACTBE HIIEKTpol’Hepruu. KynbTypa ucnonb3oBaHUs
JIEKTPOIHEPTUU B MOBCEIHEBHON )KU3HH.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHME: D3JIEKTPUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIeKTporepesay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjeOaTeIbHONW cUCTeMbI (TIPYKHHHBIN MM MaTeMaTU4YeCKUI
MasITHUK).

HabGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HaGnronenue pezoHanca.

CB0060AHBIE IIEKTPOMArHUTHBIE KOJIeOaHMS.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc npu mociie10BaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUoOJia MajbIX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOr0 TOKAa B LENM M3  IMOCIENOBATENIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHblE 60JIHbL



Mexanuveckue BOJIHBI, ycioBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BoJyiHBL. [lomepednple W mpojosibHBIE BONHBL. MHTepdepeHmus u audpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. 'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JIy4eHHsl DJIEKTPOMATrHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHUE, MPEIIOMIICHHEe, Nospu3anus, gudpakus, wuHTepdepeHius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIkana »meKTpOMarHuTHRIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHHUKE W MEIWIIMHE, pajap, PaaIdoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecs Teno kKak MCTOYHUK 3BYKA.

Hab6nronenune oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJTH.

Habmonenue nntepdepeHny U Juppakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaXK€HHE, MPEJOMIICHHE,
noJsipu3anus, qudpakius, HHTep(epeHIns..

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmomnHeiiHoe pacripocTpaHeHne CBEeTa B OJHOPOIHON cpejie.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epKaJie.

[Ipenomnenne cBeta. 3akOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIA  MOKa3aTelb
npenomiienus. llonmHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroia MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

Cobuparonue W paccewBaromue JUH3bL. ToHkas nuH3a. DOKYyCHOE pACCTOSHHE H
ONTHUYECKas cuiia TOHKOU JIUH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOU JUH3BL. YBEIMUYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTUKH.

BonnoBas onrtuka. WHTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIOBHS
HaOOIEHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakuuss  cBera. [udpaxinuonnas pemérka. YcinoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TP TaICHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEHIETKY.

[Honspu3zanus ceera.



TexHuueckre yCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHME: OYKHM, JIyna, QoToarnmapar,
MPOEKIIMOHHBIA ammapar, MHKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OINTHKA, IU(PPaKIUOHHAS
peLETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimosiHENtHOE pacnpoCTpaHEHUE, OTpaKeHWe M IperaomiieHue cBera. ONnTudeckue
pUOOPHL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habnronenue naTepdepeHnnn cpera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[TonyueHue cekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Ha6nronenue aucnepcun ceTta.

Pa3pnen 6. OcHOBBI cienMaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTENIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [lmanka cBs3M SHEPrUM POTOHA C €r0 YACTOTOM. DHEPIHs U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombiter A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

HaBnenune cBeta. Onbitel I1. H. JIeOenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuyeckue ycTpoiicCTBa M NIpPAaKTHUECKOE MpUMEHEeHHe: (PoToaneMeHT, (OTOAATUHUK,
CoNTHeYHas OaTapesi, CBETOIHO/I.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lmanerapHas
mozens aroma. [loctymarel bopa. M3nydenue u mornomieHne (GOTOHOB MpPU MEPEX0je aroma ¢



OJIHOTO YpPOBHSI 3Hepruu Ha aApyro. Buapl crnekrpoB. CHeKTp YpOBHEH 3HEpPrMM aToMa
BOJOpPOJA.

BounHoBbie cBOMcTBa yacTull. BosHel ne bpoitnsa. KopryckyasspHO-BOJIHOBOM Tyaau3M.
CHoHTaHHOE U BBIHYXJICHHOE U3TyYCHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol
HaGnronenue nuHeiyaToro crexrpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOEHHS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno cocTaBa paJioakTUBHOIO M3JIyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.
OtkpbiTue TpoTOoHa W HeilTpoHa. HykinonHas moxens sapa [eiizenOepra—liBanenko.
3apsin sapa. MaccoBoe unciio aapa. M30Tomnsl.
Anbda-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuiibl. JledekT Macchl sapa.
Snepubie peakuuu. Jlenenue u CUHTES sEp.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOmeMbl W TMEPCHEKTHBBHI  SACPHON
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHuueckre ycTpoWCTBa W MPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol
HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH
Otanbl  pa3BUTHS  acTpoHoMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHE
ACTPOHOMHUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JIBUKECHHE.

CoJiHeYHast cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua M 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEepHUCTUKH. JlmarpaMma «CHEKTpPalbHBIM KIACC — CBETUMOCTHY». 3BE3IBI
IJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTHY UISI 3BE31 TJIaBHOM

IIOCJICA0BATCIIBHOCTH. BHyTpCHHCC CTPOCHUC 3BE3I. COBpeMeHHLIe NpeaACTaBJICHUA O
MPOUCXOKACHUHN U 3BOJIFOITHA CO.IIHI_Ia U 3BE3I. OTankl JKA3HU 3BE3 .



Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxkenne Cosnua B I'anaktuke. Turbl
rajakTuk. Paguoranaktuku n kBazapel. YEpHbIE ObIPHI B sApax rajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00ma. Pasberanue ramaktuk. Teopust
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M € MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHON |
TUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
Mpe/icTaBiIeHUH 0 (PrU3NYECKOil KapTHHE MUpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHH 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuyenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUK{, OHOJIOTUH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMS:
SIBJICHUE, Hay4yHbIH (akT, Tumnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, TeOopws, HaOII0/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHHUH, TPUTOHOMETPUUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY 10100 TPEYTOJIbHUKOB, OIpee/ICHHE TUIOIAAM IIIOCKUX GUryp 1 o0béma Tei.

Buonoeus: snexkrpuueckue SBICHUS B KMBOM mnpupoje, KojeOaTelabHblE IBU)KEHUS B
KUBOM TNPUPOJE, ONTUYECKUE SBICHHUS B JKUBOW NPUPOJE, ACHCTBUE paJWallMM HA JKUBBIE
OpraHu3MBl.

Xumua: CTpOEHHE aTOMOB M MOJIEKYN, KpPHUCTaJUIM4YecKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3QJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DJIEKTPOIIEpENady, TeHEPAaTOp MEPEMEHHOTO TOKa, AJIEKTPOJIBUTATEIb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEIEeBHU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUAA

OcBoeHue yqe6H0r0 npeameTa «Pu3nka» Ha YPOBHE CpCIHCTO O6H_ICFO 06pa3013aH1/151
(6a3OBLIﬁ ypOBCHB) JOJIDKHO 00eCIIeYnTh JOCTHIXXCHUC CJICAYHOIIUX JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMCETHBIX O6paSOBaTeJIBHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciIupeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCTIMTAHUS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

YMEHHE B3aMMOJICHCTBOBATh C CONWAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JESATSILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUICKON IPakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM pPOCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIGHWBATh CHTYallMI0 W TMPHHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIOYAsi ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
(bu3UYeCcKOl HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K pa3indHbIM chepaM TpoPecCHOHATBHON NESITETBHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npoeccuu U peain30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 00nacTu (pU3MKK Ha
MPOTSHDKCHUU BCEU KU3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE W OCYIIECTBIICHWE JIEHCTBUN B OKpYKAlOIIeW cpelie Ha OCHOBE 3HAHUSA
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HampaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUS HU3NUECKON HAYKH;



0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpoOLecce U3ydeHHs (prU3uKu
OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO JESITENbHOCTh UHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIHHOCTh, OICHWBATh COOTBETCTBUE PE3YJIbTATOB MEINSM,
OIICHUBATh PUCKH MOCIIEICTBUH NIESTETHLHOCTH,

KOODAMHUPOBATh W BBINOJNHATh pPAadOTy B YCJIOBUSAX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIJICHUE IPU PEIICHUH KU3HEHHBIX TTPOOIeM.

Ba3oBble ucciaenoBarebcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UYEeCKOU
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHON JAEATEIILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO COACPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOAOB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX y4YeOHBIX CHTYalHsX, B TOM YHUCJE IPH
CO3/IaHUHU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJIydCHHBIC B XOJ€ pCEIICHHS 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATCIHLHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICITEIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC UJI€H, TIpe/yIaraTh OPUTHHAIBHBIE TTOAXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMmaru (HU3NYECKOTO COACP)KaHUS M3 HUCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
MHTEPIPETAINIO HHPOPMAITIH Pa3IUYHbIX BUIOB U POPM MpeACcTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONIOJICHHEM



TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOepPEeKeHUs], TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM  ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIN3allNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUAMATh [€JIM COBMECTHOM JEATENBHOCTH, OPraHHW30BBIBATH M KOOPAWHHUPOBATH
NEUCTBHS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBHUM, PACHPENENATh POJHA C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHMBATh WJIEH C NMO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEHICHHs] PacUETHBIX M KA4eCTBEHHBIX 3aj1ad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OSPYIUIUH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPUEMBI pepIieKCHU ISl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;



IIpUHUMATh CC6$I, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTUX IIPU aHAJIU3€ PE3Y/IbTAaTOB JACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nmponecce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMTPOTpaMMBI 110 (1)I/I3I/IK€ JJIA
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaronuXcsi COBEPIICHCTBYETCS 3MOIIMOHABHBIN
WHTEJUIEKT, TIPENOJIararomui chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIHPOBAHHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh ATaNTHPOBATHCA K HOMOIMOHAIBHBIM
HU3MCHCHUAM U NPOABIIATH FI/I6KOCTI>, OBITH OTKPBLITBIM HOBOMY,

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO TSI H YCIEXY,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHHC ﬂeﬁCTBOBaTB HNUCXOOs1 N3 CBOUX BOBMO}KHOCTGI\/'I;

OMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €ro npu OCYmeCTBICHUN O6HI€HI/I${, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKIOYAIOIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTUMH
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliatbh KOHQIUKTHL.

NNPEAMETHBIE PE3YJIbBTATBI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOyUAIOIMINXCS YMEHUMN :

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIeITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHS] H3YUYEHHBIX (PHU3MUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalIbHasl CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MIACANBHBIA Ta3, MOJIENIU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKHUH 3aps] NpH pEUICHUU
buznueckux 3auay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHE XUAKOCTeH U TBEPIBIX Tel, WU3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxyaXkieHun), TeIJIOBOE paBHOBECUE, HCIIapeHHe, KOHACHCAllUs, TNIaBlICHUE, KPUCTAIITN3allus,
KHUIIEHUE, BJIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPbITOM
COCyJe, CBfA3b MEXIYy IapaMeTpamMu COCTOSIHUSI Ta3a B M30IPOLECCaX, AJIEKTPU3ALMs Tell,
B3aUMO/ICHICTBUE 3aps1JI0B;

OINMCBHIBATh MEXaHMUYECKOE JBM)KEHUE, UCIOJb3ys (PU3MUECKHe BETUYMHBI: KOOpJHMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MNOTEHIHalbHas SHEprusi, MexXaHudeckas paboTa, MEXaHWYECKas MOIIHOCTb; IpH
OTMCAHWU TPABWIHHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCTOJB3YEMbIX BEIHYUH, UX
0003HAueHMsI U €JMHHUIIBI, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIIME JJTAHHYIO (PU3MUYECKYIO BEIUYHHY
C APYTMMH BEJIMYNHAMH,

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS, HCIOJB3YS
¢u3nyeckue BENWYHMHBL: JaBJICHHE Ta3a, TeMIeparypa, CpelHss KHHETHYecKash DSHEeprus



Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEIHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHSISI dHEPrusi, paboTra ras3a, KOd(QQHUIHUEHT IOJIE3HOTO JACHCTBHUS TEIJIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

ONMCHIBATh M3YUYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTb  IMOJISA, MOTEHLMAJN, Pa3HOCTh IOTEHLUAIOB; IMpPU OINKUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W EIWHUIIBI;
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETUYNHAMH;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOH 3HEPruH, 3aKOH COXPAaHEHUS MUMITYJIbCa, TPUHLIUI CYHNEPIIO3UIINU CUJI, TIPUHLIUIT
paBHOMpPABUSI HHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETMYECKOW HHEPIMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoi, MepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPA’KEHUE U YCIOBUS (TpaHMIIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKUX SBJICHUI M MPOLECCOB C
UCIOJb30BAHUEM IMpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, I@pu 3TOM  (GOpPMYJIHUPOBATH
npobseMy/3amady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIISATh MNpPSIMBIE U KOCBEHHBbIE W3MEPEHUs (PU3MUECKMX BEJIUYMH, INPU 3TOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHMS M HCIO0JIb30BaThb W3BECTHBIE METO/bl OLIEHKU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEIMYMHAMH C HCIOJIb30BAHUEM
IOpSIMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
[IOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJAE TaOJUI U T'papUKOB, J€IaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1aO0PaTOPHOTo 000pyI0BAHHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJjauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHus,
IIPOBOJIUTH PAacu€Thl M OLICHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPH pElICHUMH Yy4eOHBIX 3aJad COBpPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS Y4eOHOU H
HAy4YHO-TIONYJISIPHOW HWH(pOpPMALMU, MOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyt0 HH(OPMAIIHIO;

NPUBOAMUTH MPUMEPHI BKJIAJAa POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(HU3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns O€30MACHOCTH MPU OOPALIEHUHU C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOZCHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOLIEH cpe/ie;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpelesaTh OOf3aHHOCTH U IUJIAHUPOBATh JCSTENbHOCTh B
HECTaH/APTHBIX CUTYalMAX, aJl€KBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPaX PoJib U MecTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIH
AIIEKTPUYECKUM 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHN M KBAaHTOBOM (DM3HKU: 3JIEKTpUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TMOJIsI HA MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHENHOE paclpOCTPaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, JUCIEpPCUst CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAsl U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHbIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCIONIb3YS (U3NYECKUE BEIMYMHBI: D3JCKTPUYECKUM 3apsii, CHiIa TOKa, DJIEKTPUUYECKOE
HaNpspKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOIBMKYIIAS CHUIA,
paboTa TOKa, MHAYKIUS MarHUTHOro mojs, cwia Awmepa, cuia JlopeHla, MHIYKTHUBHOCTb
KaTYILIKH, SHEPrUsi 3JIEKTPUYECKOr0 W MArHUTHOTO IOJIeH, MEepUoJ W 4YacToTa KojeOaHul B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOIECCe TApMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKash CHUjla JIMH3bI, NPHU OINKCAHUU IPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C JPYTUMHU BETUYHHAMU;

OTHCHIBaTh M3yYCHHbIC KBAaHTOBBIC SIBJICHHMS M TMPOIIECCHI, HUCIHONB3Ys (pusmueckue
BEITUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUi U
UMITyabC (OTOHA, TMEPUOJ TOJypacmaja, SHEpPrusi CBS3M ATOMHBIX S1ep, NpU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DM3MUECKUN CMBICT HUCIOJIB3YEMbIX BEJIMYMH, MX OO0O03HAYEHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBJICHUS, MCIOJB3YS (DU3MUecKHe 3aKOHBI U
OpUHLUOBL:  3ak0oH OMa, 3aKOHBI TIOCNEJOBAaTebHOIO U MNAapajlIeIbHOTO  COEIMHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH SIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHNsl CBETA, 3aKOHBl OTPAXEHMS CBETA, 3aKOHBI MPEIIOMIICHHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhdeKTa, 3aKOH COXPAaHEHHsS SHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4Hcia, MOCTyiaTtel bopa, 3akoH pajnoakTHBHOTO pacraja, MpU 3TOM pa3inyaTh



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) NPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTh U OIIMCHIBATh U300pakeHHE, CO3JaBAEMOE IUIOCKUM 3€PKaOM, TOHKOM JIMH30M;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HMCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TIPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH ONIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE WM3MEPEHHUS (PHU3MUYECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUIA:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHUPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BHUAE TabmuIl M Trpa@uKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogare mpaBuia O€30MACHOrO TpyAa IpU IPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHON (M3MYECKON MOJIeNblo, HCIONb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjaud: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUYMBYIO IETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAIIOHHbIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU U MPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOpPMALMK, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIOBHSI UX 0€30M1aCHOI0 UCMOJIb30BAHUS B IOBCETHEBHOM KU3HH;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU 0OpALEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpeneniarth O00S3aHHOCTH U IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Paznea 4. QJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 bubmorexa LIOK
' 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
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bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaiouee nosTopene 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 Z[IJ:I/DKeHI/Ie MaTepf/IaJILHOIZ TOYKH 10 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
3 [IpuHIUIT OTHOCUTEIIBHOCTH 1 bu6mmoreka [JOK

lNanunes. MnepumanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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otrcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYyIepIO3UINK cuil. Bropon 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroTona ans MatepuanbHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HeEBa;I KOCMHYECKast Brbmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia CONpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTHU WJIN https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpaniaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo critbl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOIO Tesa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loreHunanbHas sHeprusi. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTeHumanpHas 3HEPIUs ynpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTreHnmanpHbIE U
HEeTNOTeHIMaIbHbIe CHITbI. CBSI3b
paboTHI HETIOTEHITUATIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEeHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOIO HKTyTa»

20

KonTtponsHas padoTa o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmeparypa u e€ uamMepeHue.
[Ikana remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBaeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHa. ["a30BbIE 3aKOHBI
JlaGopaTtopnas pabota

28 «HccaenoBanue 3aBUCUMOCTHU
MEXIy TTapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B Ui€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpadUUecKoe MpeICTaBICHIE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 CITIOCOOBI €€ N3MCHCHHS. bu6mmoreka [JOK
KonnuecTBo TermioTsl U pabora. https://m.edsoo.ru/ff0c5952
BuyTpeHHsis s3HEprusi 0THOATOMHOTO
UJIealibHOTO ra3a

31 Bunpl Temonepenaun bubmorexa [JOK

https://m.edsoo.ru/ffoc5¢c36
Y nenpbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AauadaTHBIN https://m.edso0.ru/ff0c5¢c36
po1iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MMPUMCHCHHUEC K U30ITpoIcccaM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ bubmmoreka [{OK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
O06o06maromuit ypok
38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢usnuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas padoTa o reme
39 <<M0J'IpeKYJ'ISIpHI;I ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenvie u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS
41 BJI&YKHOCTH BO3/lyXa. HacklmeHHbIH bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
aMmop(dHbIC Tel1a. AHU30TPOIHUS
42 CBOI/IID"((:bTB KPUCTAJJIOB. >KI/II,)HKI/I6 bubmorexa [JOK
https://m.edsoo.ru/ffoc65f0
kpuctaiuibl. COBpeMEHHbBIC
MaTepuanbl
[1naBneHue U KpUCTATUTA3AIIHSL. BuGmmorexa [OK
43 V aenpHasg TEIIOTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 YpaBHEHHE TEIIOBOTO OamaHca https.//m.eds00.ru/ff0c6820
DneKkTpu3aius Tei. DINEKTPUISCKUU
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX Bubnuotexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apssI0B
[TpoBOTHUKH, TUAIEKTPUKH U
46 H(I;)JIYH;[OBOI[H;KI/I. 3aK(I:H Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoericTBre 3apsiioB. 3aKOH
47 KynoHa.HToqeqHLIM‘znﬂeprquCKnn“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsisk€HHOCTB eKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 MOJIL. HOTGHI_[I/IaJ'IF)PaSHOCTI) bubmorexa [IOK
https://m.edsoo.ru/ffoc6f00
MTOTEHITNAJIOB
[TpoBOAHMKHM U JUDIICKTPUKH B
50 3nI;KTpf[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. Konnencarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOH,Z[eIIzcaTOpa. OHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue

EKTPOEMKOCTH KOHJIEHcaTopa"



https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs POBOUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBoAHUKH, UX COOCTBEHHAS
U NIpUMECHAas POBOJAUMOCTb.

bubmuoreka [JOK

61 CBoucTBa p—N-mepexo/ia. L https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNEKTPUUECKUN TOK B Ta3ax.
CamMOCTOSITENNbHBIN U bubmuorexa [JOK

63 . 1
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora no teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIIEKTPHYCCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
Pesepubliil ypok. KonTpoiabHas

67 pa601;a 1o TZf/[e ’ 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHaMuka"

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 68
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[TPOTPAMME




11 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

[TocTOsIHHBIC MarHUTHI M KX
B3aMMOIeiicTBHE. MarHuTHOE ToJIe. bubmmoreka [{OK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHIYKIHHU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue

3 . P opo op . y: 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KaTyLIKU

i https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHas pabota bubnuorexka [JOK

4 . 1 1
«HcenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnunoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTpOMarHUTHASE MHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1

nHaykunu. D/1C nHaykunu. 3akoH



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

3JIEKTPOMArHUTHOM MHIYKLIMU
®Dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus

MardvTHOTIO ITOJIA KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MAarHHUThI, JIEKTPOMArHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa o teme
«MarautHo€ I0JI€E.
DNeKTpOMarHuTHask UHIYKLIHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



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

MeproJIa MaJIbIX KOoJIeOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChI

rpy3a»

14

KonebarenbHBIH KOHTYD.
CB00OOAHBIC AIMEKTPOMATHUTHBIE
KoJIe0aHUS B UICATBHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX/y MEXaHHYSCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBnenue o 3aTyxarommx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

[TepeMeHHBIN TOK.

CunycongajibHbIU IEPEMEHHBIN TOK.

MOoITHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUUECKOMN SHEPTrUn

19

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

DKOJIOTUYECKHUE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B IOBCETHEBHOU
KU3HH
MexaHn4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ u Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54
JuITMHa BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEKTPOMAarHUTHBIC BOJHBI, UX
23 CBon“cha u ckopoctsb. [lIkana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguOCBI3U U
24 TeneBusieHus. Pa3Butue cpeacts
cBs3u. Pagmonoxanus
o5 Kontponbnas padota «Konebanus u bubmuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Todveunslii HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 OT]fa)KeHI/IH cseta. [locTtpoenue bubnorexa IOK
B https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
28 IIpenomnenue ceera. [lonnoe bubnuoreka [IOK



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

BHYTPEHHEE OTpaKECHUE.
[IpenenbHbIA yros noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3mepenue
[I0Ka3aTeJs MPEeIOMIICHHS] CTEKIIa

bubmmorexa [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnas pabota
«HcciaenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

32

Hucniepcust cBeta. CIOXKHBIA cOCTaB
6enoro csera. L{Bet. JlJabopaTtopHas
pabota «Habmroaenue nucrepcuu
CBETa»

33

HNurepdepentius ceeta. Judpakmus
ceerta. [ludpakunonnas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuueckne MpuOOphl M YCTPOUCTBA
U yCJIOBHS HX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[ToctynaTel cnenuabHOU TEOPUU
OTHOCHUTEIIBbHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTH
OJJHOBPCMCHHOCTH. 3am CIJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus U UMIyJbC
peNATUBUCTCKOU YacTUlbl. CBS3b

bub6mmoreka [{OK

38
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
K 0 O .
3 | Oconss crewmamsot reopint bGmnorexa LIOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
40 ®ortonsl. opmyna [1nanka. bubnuorexa [JOK
DHeprus 1 UMIyJbc HOTOHA https://m.edsoo.ru/ffOcfel6
O
o | oo
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
I e
8 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
.0 IT. H.
43 ﬁ:gze::: (;];:II/IELI‘IGI(;III:Z[; I CHUCTBUE Bubmmorexa LIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4u no teMe « JI€MEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
M T .0
ozaenb aroma TomcoHa. OMBITHI BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HnaHeTapHasl MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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47

ITocrynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noromnienue GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

bubmmorexa [{OK
https://m.edsoo.ru/ff0dOafa

49

BonHOBBIE cCBOMCTBA YacTull. BoJiHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

bu6mmoreka [IOK
https://m.edso0.ru/ff0d0ca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
nu3nydeHus. Biusinue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJIEKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-u3nydeHnue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs31 HYKJIOHOB B si/Ipe.
SnepHsbie peakiuu. AnepHbIn
peaktop. [IpoGnembl, IepCIEKTUBHI,
9KOJIOTMYECKUE ACIIEKTHI AAEPHOU
SHEPreTUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH )41

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

pErucTpanyu 3JIEMEHTAPHBIX
yactul. Kpyrisiii cron
«DyHIaMEHTAJIbHbIE
B3anmMoJIcucTBUS. EnMHCTBO
(u3HUECKOU KapTHHBI MHPa»

55

Bun 3Be3nn0r0 HeOa. Co3Besaus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuauMoe JBmkeHue. CollHeuHas
cucremMa

56

Comane. CoyiHeYHas aKTUBHOCTb.
Hctounuk sueprun CoJiHIIA U 3BE3]

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIEN0BATENBHOCTH. BHYyTpeHHEEe
cTpoeHue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosironny CoJIHIA U 3BE3NT

58

Muneunbid [Iyte — Hama
lNanaktuka. [Tonoxenue u
nemwxkenne Comana B ['amakTuke.
lNanaxktuku. YeépHbie ABIPHI B AIpax
raJlakTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust bonbioro B3pbiBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

Hepermennsie mpo6aembl
aCTPOHOMMH

61

KonTtposnpHas paboTa «1neMeHTHI




ACTPOHOMMH U acTPO(PUIUKI

O6o6maromuii ypok. Ponb ¢pusuku
1 aCTPOHOMHH B SKOHOMHUYECKOIA,
62 TEXHOJOTHYECKOM, COIUATILHOM U
ITHYECKOH cdepax NesTeIIbHOCTH
YeoBeKa

O6o06matomuii ypok. Posbs u mecto
63 (U3HUKHN 1 aCTPOHOMUH B

COBPEMEHHOMN HAYYHOUN KapTUHE
MHpa

O6o06maromuii ypox. Poib
64 (uznueckoit Teopuu B
(hopMUpOBaHUM TIPEACTABICHUN O

(br3UYeCcKOl KapTUHE MUpa

O6o06matromuii ypok. Mecto
(bU3NYeCKO KapTUHBI MHpA B
65 0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

Pe3epBHbIil ypok. MaruuTHOE 10JI€.

66
DNeKTpOMarHUTHas MHIYKLUSA

PesepBubiil ypok. Ontuka. OCHOBBI
67 CIeIMaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pezepublit ypok. KBanToBas pusmka.
68 DneMEHTHl aCTPOHOMUU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



