MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
"Apmsizbekas cpeaHsis o01eodpa3oBarenpHas nkona”

427946, Y amyptckas Pecnybnuka, Kambapckuit paiion, n1.H. Apmssp, yi.lllkonbHas, 2a
Tenedon +7(34153) 36-2-33, e-mail: armyazsh@yandex.ru

PACCMOTPEHO YTBEPX/IEHO
[Iemarornueckum coBeToM IIpukasom aupexropa
MBOY «Apwmszbekas COL» MBOY «Apmszbckast COLI»
[Tpotokon Nel2 ot «29» aBrycra 2024r. No75 ot «30» aBrycra 2024r

MoanwucaHo undposoii
KO3J'|OBa EﬂeHa noanucoto: Kosnosa

Enena BnagummpoBHa

BnagvMmpoBHa fara: 2024.09.19
11:59:19 +04'00

PABOYASI [IPOTPAMMA
(1D 2503231)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromux 10-11 xkmaccos

Cpok peanuzanuu 2 roja

1. H.Apms3p,2024



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHS HAa YypOBHE CpeaHero oOinero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpa3zoBaTeNbHBIX —opranu3auusx Poccuiickonn  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU y4eOHbIMU mpeameTamu. B Heil omnpenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueH, ouosorueit, gusnyeckoi reorpadueit m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApPYrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku 111 ypoBHA cpefHero oOiiero oOpa3oBaHus MOJIOXKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaius mpeamnonaraeT MUCMOJIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana pu3nveckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMHU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanosiaaraet 3HakoOMCTBO C LTUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkke 00CYKIeHHs MPOOIJIEM PallMOHAIBHOTO MPHPOJIONIONIE30BAHMS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpCACTAaBJICHUAX O IPUPOAC, I'paHULaX MPUMCHHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKaMH O6pa3OBaT€J'H)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYHMH W IOCTAaHOBKY OIIBITOB IIO ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM Uil CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCi B YCIOBHSIX MPEIMETHOro kaOuHeTa (U3MKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OO0OPYIOBAaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX 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 CTPEeMJICHUS OOYYaloLUUXCS K HAay4YHOMY H3YYEHUIO

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



(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa M3YUeHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIFOYAS MEXaHUKY, MOJICKYISPHYIO (PH3UKY, FJICKTPOJMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

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

OCBOEHHE CIOCOOOB pEHICHMs] pa3iIMuYHBIX 3a4ad C SBHO 33JaHHON (Qu3MuecKoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpEIHETO 0OIIero oOpa3oBaHUS
otBoautcs 204qaca: B 10 kmacce — 102 4gaca (3 waca B Henemo), B 11 kimacce — 102 gaca (3 gaca
B HEJIETIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe NepedeHb J1a00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHINIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. CIIOKeHHE TMEePEeMEIICHUA 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxkeHue. [[BkeHWEe MAaTepUATIbHOM TOYKHM II0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, JABUKEHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>xeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUS] MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpoIeHHOTO TOPU30HTATBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BPAILlCHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOUYkd. Teopema 00 M3MEHEHHMH KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple W HEMOTEHIUANbHbIE CHIIbL. CBsi3b PaOOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Quddy3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BemeCTBA. MOJEIIM CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX Tel M OOBSICHCHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ u3MeHeHus. KonnyecTBo TemoTsl U pabota. BHyTpeHHSIs1 SHEPrUsi 0JJHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBolif 3akoH TepmonuHamuku. [IpumeHeHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBsie MamuHbl. [IpuHITUTIBL NeiicTBUS TemIOBbIX MaiuH. [IpeoOpa3oBanus YHEPrUH B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIMIBHHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

N3meneHune BHyTpeHHEN aHEpruu (TeMIepaTrypsl) Tejla Ipy TeIionepeaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Tépnoe Teno. Kpucramnmuueckue u amopgHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckre yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHUE: TUTPOMETP W TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habnionenue HarpeBaHus U MIaBJIeHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. ONEKTpUYeCKUd 3apsafa. J[[Ba BuIa 3IIEKTpUYECKUX 3apsIOB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTH IEKTPUUECKOTO TOJIA.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnekrpoéMkocTb. KoHzaeHcaTtop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHcAaTopa. JHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO ¥ IPUHLIUIL JEHCTBUS DIIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJAEHcaTopa OT IUIONIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannsiit Inekmpuyeckuit mox. Toku é pa3iuyHvx cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasl CHJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHUKA TOKa. 3akoH Oma Jyis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DIeKTpUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP CONPOTUBICHHS, BAKyyMHBIM U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTPOoaBUXKYIIEH cuibl. KopoTkoe 3amblkaHHe rajibBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W WX IMPOCKIHHA Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TeIIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, JJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOIF30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTHH,  D3JEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHuE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHas UHOYKUUs

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU OISl HIOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1osie TPOBOJHUKA C TOKOM. KapThHa JIMHMA MHAYKIMM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAs CHUJIAa MHIAYKIUU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckrue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY MHIYKITUA MAarHUTHOTO TIOJIA.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILEH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblIE KONEOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U ICUCTBYIOIIEE 3HAUCHUE CHUIIbI TOKA M HATIPSKEHUSI.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHnueckre yCTpPOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: DSIEKTPUUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpuHIUIB paTUOCBSI3U U TeNeBUACHUS. Paguomokaus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOMCTB — AJIGKTPOMArHMTHBIX — BOJIH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeiHOE pacipoCTpaHEHHE CBETA B OJJTHOPOJIHOM Cpejie.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl MOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs OMNTHKA, JU(paKIuOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHUYECKOW MeXaHuKH. [locTynarsl crenuanbHOW TEOpUU
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHsl MOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTie U uccienoBanue @orodpdexra. Ombitel A. I. CroneroBa. 3akOHbI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
COJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonnHoBsIe cBoMcTBa yacTull. BosHel ne bpoinsa. KopryckynsipHO-BOJIHOBOM Ayaau3Mm.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habmronenue nuHedvaTbIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paauoaktuBHOCTH. OnBITH Pezepdopaa no onpeneneHnio cocraBa pagdoakKTUBHOTO U3TydEHHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckne ycTpoCTBa M NMPAKTHUUECKOE NMPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel pa3BuTUs  acTpoHoMuu. llpuxiiagHoe W MHPOBO33pEHYECKOE 3HAUYECHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TOJI0XKEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKON cdepax IesATeNbHOCTH 4YeNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 6azoBoro ypoBHs B 11 Kkiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoTe3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM NPHUpOJE, ACHCTBUE pagualii Ha >KUBbIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAsE OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHIXKEHHE  CIEAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4aroONIUXCsi PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHON JACATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00Pa30BaTeIbHONW OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOM JICATCIILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOMYUBOTO OY/AYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pas3Iu4HbIM cdepaM TpodecCHOHATbHOM [eATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHUe OMbITa JAEATEIbHOCTH 3KOJIOIMYECKOM HAIPaBJIEHHOCTHM Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIBHOCTH, TOTOBHOCTH B MpOIecCce M3yYeHUST (PH3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITEIIBHO  (DOPMYJIMpOBaTh W aKTyaIM3UPOBaTh MNPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIIEMBI ¢ YIETOM aHAIM3a UMEIOMUXCS MaTePHATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMH y4YCOHO-HCCIICIOBATEILCKON M MPOCKTHOW JESITEILHOCTH B 00JIACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX Y4YeOHBIX CHTyalMsX, B TOM YHUCIE TpHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC HJICH, TIpeyIaraTh OPUTMHATIBHBIE TIOIXO bl U PEIICHHS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIISITh IIOMCK, QaHAJIM3, CUCTEMATH3aLHUI0 WU
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: HHQopMalMM M LENeBOW ayAUTOpPUM, BBIOMpas ONTUMAJIbHYIO (opmy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHMBATh KaueCTBO CBOETO BKJIAJa M KKJOTO yYaCTHUKA KOMaHIbI B OOIIUI pe3ynbTaT
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEUICHHUS Pacu€THBIX W KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE JTIMYHBIX MPEANOYTEHHIA;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAas CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeHero oomiero oopa3oBaHusi y 0Oy4arOIIMXCsS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETH HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHOM c(hephl, OBITH YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBaTh TPAaHUIBl MPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIEcCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHEpIUs, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUWE JABJIEHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXIY IapaMeTpamMu COCTOSIHMS Tra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJIbC Tejla, KUHETUYEeCKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYEHHSI ¥ €MHHUIIBI, HAXOAUTH (OPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETHUUHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYeHUS M EIUHMIIBI, HaXOJUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh TOTEHUHUANOB; MpPU OIMNUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, |, |1l u Il 3axkonsr HpioToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyIupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacCHpenesisiTh OOA3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MpOIecCchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYLIMKCS 3apsin,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DIIEKTPUYECKUN 3apsl, cujla TOKa, OHIIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 M MAarHWTHOTO TOJIeH, MepHoj] U YacToTa KojiebaHuii B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCMOJb3YeMbIX BEIMYMH, HMX OO0OO3HAYCHHs U E€AMHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (GOTOHA, MEpPHOJ IMOJIypacnaja, SHEPrus CBS3W AaTOMHBIX sJiep, HpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HaYCHHE (PU3NIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTpaHEHUs CBETAa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, HocTyiaaTrsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THIOTE3y Yy4eOHOTO OSKCHEPUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HCHONb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTh MOJyYE€HHOI'O 3HAaU€HUs (PU3NYECKON BEJTMUNHBL;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU JUIS MOUCKA, CTPYKTYPUPOBAHMs, MHTEPIIpPETAllMU U MPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIIBI IEHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3sinyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA 10 (U3MKE B TOBCEAHEBHOW JKM3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATH PabOTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJCKBATHO OLCHMBATh BKJIAJ KaXKI0T0 U3 y4aCTHHMKOB I'PYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOART HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 12 1 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 16 1 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 12 1 2
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 40
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 16 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 12 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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

Uroro mno pazueny 33
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 C) 15
flertpoctatiia https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 10 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Wroro mo pazueny 25
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 21 1 9 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 21
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 93 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 8 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 21 1 3 bubmorexa IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 52
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 8 Bubmmorexa LIOK

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

4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

17

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 8 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Wroro mo pazueny 8
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE

6.1 O6o0Imaroriee NOBTOPEHHE 0 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 0
PezepBHoe Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI IO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1 bubmorera [JOK
P v P 1P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh
3 MeXaHnyeckoro asmwkenusd. I[lepemerenue 1 bubmmorexa [OK
PP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOIMHENHOE IBIKEHNE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0c3620
5 I'pacduku paBHOMEPHOTO MPAMOJIUHEHHOTO 1
nBukeHus. Pemenue 3amay.
5 I'paduku npsMoJIMHEHHOTO PAaBHOMEPHOTO 1
nBukeHus. Pemenue 3amay.
CKOpoOCTb IpH HEPABHOMEPHOM JIBUKCHHH.
7 MrHoBeHHas ckopocTh.CoxeHue 1
CKOPOCTEH.
3 PaBHOYCKOpEHHOE IPSMOJIMHENHOE 1 bubnuoreka [IOK
JIIBHKEHUE https://m.edsoo.ru/ff0c372e
9 Pemenue 3a1a4y Ha IBUKEHHUE C TOCTOSTHHBIM 1
YCKOPEHHEM.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo0OoHOE MajieHHe. Y CKOpeHHE
cBoOoaHOTO TIageHus. JlaboparopHas padota

bubmuoreka [JOK

10 Nel "N3yuenue JIBuxkenus tena, https://m.edsoo.ru/ff0c39cc
OpOIIEHHOTO TOPU30HTAIBHO"
11 KpuonunueiitHoe nBuxenue. Jpuxenne bubmmoreka [{OK
MAaTEPUATBHON TOYKH 0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
12 JlabopaTtopHnast pabora No2 "U3yuenue
JBUKEHUS TeJa 10 OKPY>KHOCTH"
13 Pemrenue 3agau Ha JBUKEHHUE Tea 10
OKPY>XHOCTH.
14 Kontponsnas pabora Nel no teme
"KunemaTtuka".
[Tpunnum oTHOCUTENBHOCTH ["anmmest.
15 HueprinansHbie cucTemMbl oTcyeTa. [lepBoiid bubmorexa IOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. ITpuHnumn cyneprno3unmu
16 cui. Bropou 3akon HII;OTOHa ,H?'II:I P bubmorexa LOK
. https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHOU TOUKH
17 Tperuu 3akoH HproTOHA 171 MaTepUaIbHbBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
18 Pemenne 3amau no treme "3akoHbl HeroToHa"
19 3aK0H BCEMUpPHOTo TAroTeHus. Cuia bubnunoreka [JOK
TsokecT. [lepBas kocMU4ecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
20 Bec Tena. HeBecomocts. Ileperpysku.
21 Pemrenue 3agau no reme "3akoH BCEMUPHOTO
taroteHus. Bec tena."
22 Cuna ynpyrocru. 3akoH ['yka. Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

23

JIBr>KeHHUE Tell Mo AEMCTBUEM CHJIbI
YIOPYTrOCTH.

24

Jlaboparopuas pabota Ne3 "M3mepenue
KECTKOCTH IPYKUHbI"

25

Cuna tpenus. Koappunment tpenns. Cuna
COTIPOTHUBIICHUS TIPH IBUKCHUH TEJa B
KHUJIKOCTH WA Ta3e

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3f76

26

JlabopaTtopnast pabota Ne4 "N3mepenue
Kod(uimenTa TpeHUsI CKOIBKEHHS"

27

Pemenne 3amay Ha ABMKEHHE TEJA IO
JIEWCTBUEM CUJIbI TPEHUS

28

Pemenne 3aJa4 Ha ABUKCHUEC TCII 11O
)IGf/iCTBI/IGM HECKOJIBKHX CUJI

29

[TocTynarenbHOE 1 BpanaTebHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO Tesia. MOMEHT CHIIBI.
[nevo cumel. YciioBusi paBHOBECHS TBEPIOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

30

KontponpHas padota Ne2 mo teme
"Jlmnamuka"

31

I/IMHy.]'IBC MaTCpI/IaJIBHOﬁ TOYKH, CUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'IBC cHIIBI. 3aKOH
COXpaHCHUSA UMITYJIbCA. PeakTuBHOE
JABUKCHUC

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

32

Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS
nMIyasca. PeaktuBHoe nBukeHue"

33

PaboTa u MoutHoCTh cuitbl. Kunetnueckas
SHEprus MaTepuanbHOW ToukH. Teopema 06
U3MEHEHUH KNHETUYECKOW SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

34

[TorenunaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aeopMupoBaHHONW
npykuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3H OBEPXHOCTU 3eMITH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

35

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUH

36

Pemenue 3a1au no teme "3akoH coXpaHEHUs
sHepruun"

37

JlabopaTtopHnast pabota Ne5 "U3yuenue
3aKOHA COXpPaHEHUsI MEXaHUYECKOH 3Heprun"”

38

HOTGHHI/IaJII)HI)Ie 1 HCIIOTCHIMAJIBHBIC CHUJIBI.
CBs3b pa60T51 HEMMOTCHIINAJIBHBIX CHUJI C
H3MEHEHHEM MEeXaHNYEeCKOH OHEPTUU
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

39

[IpakTuueckas padota «MccnenoBanue cBs3u
paboThI CUJIBI C U3MEHEHHEM MEXaHUUYECKOM
SHEpPruM Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

40

PasHosecue tern. MoMeHT cuibl. Y CIIOBUSI
pPaBHOBECHS TEJL.

41

Jlaboparopnas pabota Ne6 "N3yuenue
paBHOBECHS Tela Mo/ IeHCTBUEM
HECKOJBbKHUX CHIT"

42

KOHTpOJ'ILHaH pa60Ta o TeMe «Kuaemartuka.
[[I/IHaMI/IKa. 3aKoHBI COXpaHCHU B
MCXaHHUKCE»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

43

OCHOBHBIE TIOJIO)KEHUS MOJIEKYIISIPHO-
KHMHETH4YeCKOM Teopuu. bpoyHoBckoe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

nskenue. Auddysus

XapakTep ABUKEHUS U B3aUMOJICHCTBUS

44 4yacTull BemecTsa. Moienu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI
45 Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrositnnas ABoraapo
46 Pemenue 3agau mo reme "Macca MOJIEKYII.
KOJINYECTBO BemiecTna"
47 Cuitbl B3aumoiericTBus MoJiekyin. CTpoeHue
TBEPJIBIX, )KUJAKUX U Ta3000pa3HBIX TEll.
48 Wneanwsusiii taz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
49 Pemenne 3agau Ha mpuMEHEHUE TTEPBOTO
3aKOHA TEPMOJUHAMUKHU
50 TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenbcus
AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei
51 KMHETUYECKOM SHEPTruu JABHKEHUS MOJICKYII. bubmmorexa [JOK
N https://m.edsoo.ru/ff0c511e
YpaBuenue Menpeneena-Knanelipona
59 Pemenue 3a1ay Ha MpUMEHEHHE YpaBHEHUS
COCTOSIHUS U/I€aIbHOTO Ta3a.
53 N3mepenue ckopocted Mosiekyi. Permenue
3a/ad.
54 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JIaGopatopHas pabota Ne7 o Teme
55 «MccnenoBanue 3aBUCUMOCTH MEXITY

nmapaMeTpaMu COCTOSAHUSA Pa3pCiKECHHOTO
rasa»



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pemenne PACUYCTHBIX 3aJa4 Ha IPUMCHCHHUC

56
ra30BbIX 3aKOHOB.
57 Pemenne rpaduyeckux 3amaq Ha
MIPUMEHEHHE Ta30BbIX 3aKOHOB.
58 KonTtponsHas padora o Teme "OCHOBBI
MOJIEKYJIIPHO- KUHETUYECKOU Teopun"
BryTpeHnHss dHEeprus TepMOINHAMAYECKOU
59 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuoreka [JOK
KonunuectBo Temnots! u padoTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJIeaTFHOTO Ta3a
bubmuorexa [JOK
60 Bret Tenonepe/ia https:// m.edso;I ru/ff0c5¢c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
61 KSnnquTBo TEIUIOTHI TIPU T:imonepez[aqe. Bubnmorexa [JOK
AmaGatsiii mporece https://m.edsoo.ru/ff0c5c36
62 H3omporiecchl B UI€alIbHOM ra3e u ux bu6mmoreka [IOK
rpadu4IecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
63 [TepBrIit 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
64 HeoOpatumocTh MpoIieccoB B MPUPOIE. bubnmuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
65 [Tpuniun nevicreus u KII1/ TermoBoit bubnuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
66 Hwuxn Kapro u ero KITJ]
67 DKosorndyeckre npo0IeMbl TEII0AHEPTETUKH
68 Pemenne 3agau mo Teme "KII/] TemioBoro
nBurarens"”
69 O6o06maromuii ypok «MoJleKynspHas bubnmoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

¢u3uka. OCHOBBI TEPMOTUHAMUKI

https://m.edsoo.ru/ff0c6938

KonTpomnsHas padora o Teme " OCHOBEI

70 "
TEPMOAMHAMUKHU
71 [TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
7 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTH bubmmoreka [{OK
Bo3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u
73 amopdHbIe Tena. AHU30TPOIUSI CBOWCTB bubnuorexa [JOK
KpucTamwioB. JKuIKue KpuCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
74 [InaBnenne n kpucramumsanus. Y qeibHas bubnuoreka [IOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
75 YpaBHeHHE TEIJIOBOTO OanaHca httos://m.edsoo.ru/f0c6820
76 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsi/l. bubnuoreka [IOK
JIBa BH1a SJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, AUANEKTPUKU U
7 H:JIYHSOBOHHI?KI/I. 3aK(I:H COXpaHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
78 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnunoreka [JOK
TouyeyHBIN NIEKTPUUYECKUU 3apsif] https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
79 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX Bu6mmorexa LIOK
. . https://m.edsoo.ru/ffOc6df2
noJseu. JIMHUK HanpsHKEHHOCTH
80 PaboTa cui 3neKTpoCTaTUYECKOro MoJIs. bubnuoreka [IOK
IloTenmnuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
81 IIpoBOIHUKY M TUAJIEKTPUKH B bubnuorexa [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBHCKTpI/I‘-ICCKaSI MMPOHHULIACMOCTb

https://m.edsoo.ru/ff0c7018

82

OnexrpoeéMkocTs. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

83

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

84

JlabopaTtopHnas pabota Ne8"M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

85

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMUPOBAIBHOTO aIapara,
CTPYMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE JIEKTPOIPUOOpOB

86

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpsbxkenune. ConpoTusiieHre. 3aKOH
Oma 114 yyacTka 1enu

87

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSIMHEHHE IPOBOTHIKOB.
JlaGopaTtopnas padota Ne9 «M3yuenue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

88

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

89

3akon OMa 7151 IOJTHOM (3aMKHYTOM)

BHCKTPHHCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHUC.

JlaGopatopHnas pabota Nel0 «3mepenue
3/1C ucTtouHnka ToKa ¥ €ro BHyTpEHHETO
COIIPOTHUBIICHUS»

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

90

KonTponeHas padota o teme "



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEeKTPOCTaTUKA. 3aKOHBI OCTOSIHHOTO
ToKa"

DneKTpOHHAas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

91
METAJIJIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh
92 DneKTpuuecKuu ToK B Bakyyme. CBoUCTBa
AIEKTPOHHBIX MyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
93 npUMecHast MpoBoaAuMocTh. CBOWCTBA Pp—N- brbmmorexa [OK
p p ’ https://m.edsoo.ru/ff0c84ae
nepexo/a.
94 [TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKHUH TOK B PACTBOpaXxX U
95 paciuiaBax 3JIeKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS] JUCCOIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
96 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
ANIEKTPOJIN3A.
DIIEKTPUYECKUU TOK B ra3ax.
. . bu6mmoreka [JOK
97 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsan. Monuus. [1nazma
DnexTpuyeckrue mpudophl U YCTPOMCTBA U UX
98 1| aKTII:HeCKoe 1} IEMCHSHI/IC };T IZBI/IJ'Ia bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [JOK
99 O6006mamui ypok «IeKTPOITHAMUKA
HISHOTMH YP poA https://m.edsoo.ru/ff0c88be
100 KonTposneHas paboTa o teme bubnuorexa [IOK

((9J'IeKTpOCTaTI/IKa. 3aKOHEBI IOCTOSHHOTO

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

ToKa. TokM B pa3nuuHbIX cpenax."

PezepBHblit ypok. O000maonmii ypok mo bubmuorexa [IOK
101 1
Teme "DieKkTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56
102 PezepBHblit ypok. O000Mmaonmii ypok mo 1 bubnuorexa [JOK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe LN (poBbIE

Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
cero
padoTsI padoThbI pecypchl
MarHuTHOe 1noJie npoBOJHHUKA C
. ;OléOM. OneIT 3pCT6eaa. - . . BuGmiorexa [IOK
! abopaTopHas pabotTa N= https://m.edsoo.ru/ff0c9778
HabsroieHue aeiicTBUS MarHUTHOTO
10Jis1 HA TOK.
, rB[eKTop MarHUTHOM WUHAYKIMHU. . Bu6nnorexa [IOK
PHBLAT CyNEPTOSHAMH MarHHTHBIX https://m.edsoo.ru/ff0c98fe
noJied. JIJINHUU MarHUTHOM UHAYKLUU
3 Cusia AMnepa, e€ HalpaBJieHUe U 1 bubnuorexa [JOK
MoAyJib. PelieHuve 3azad. https://m.edsoo.ru/ff0c98fe
4 [IpumeHeHHe 3aKkoHa AMIiepa. 1 bubnuoreka [IOK
JJIeKTpOU3MepUTEJIbHbIE IPUOOPHI https://m.edsoo.ru/ff0c9acO
Cuua JlopeH1ia, eé HanpaBJIeHHE U
5 MO/IYJIb. JIBMKeHHe 3apsKeHHOH 1 bubinoreka LIOK
YaCTULbI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0c9df4
noJie
6 Pa6oTa cusnbl JlopeHna. PelieHue 1
3a/a4.
bubnuoreka [[OK
7 Pemenue 3agau 1 1
A https://m.edsoo.ru/ff0cal50
g B3aumMozencTBre NOCTOAHHBIX . Bu6miorexa [JOK
MarHUTOB U IPOBOJAHUKOB C TOKOM. https://m. eds0o.ru/ff0ca600
MarnuTHoOe noJie. 'unoresa AMnepa
9 MarsuTHOe I0Jie B BellleCTBe. 1
deppomMarHeTuky, napa- 1



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

JMaMarHeTUKU UX CBOUCTBA U
IpUMEeHeHue.

Pemienue 3aga4 no teMe

bu6mmoreka [IOK

10
"MarHuTHoe mnoJie" https://m.edsoo.ru/ff0cab82
flBieHNe 3/IeKTPOMAarHMTHON
11 HHAYKIUU. [IoTOK BeKTOpa bubmorera [JOK
AL . P https://m.edsoo.ru/ffOcad58
MarHUTHOW UHAYKIUU
3/1C uHAYKUMU. 3aKOH
3JIEKTPOMAarHUTHOW MHAYKIUU
12 dapa, peﬂ Jlaboparto Halsiy 260Ta bubmorera [JOK
p,,ﬂ ' paropuas p https://m.edsoo.ru/ff0caf06
Ne2 " U3y4yeHnue ABJIeHUA
3JIEKTPOMArHUTHON UHAYKIUU"
13 Pemenne 3amau
14 BuxpeBoe asiekTpruieckoe mnoJie. Toku bu6mmoreka [IOK
dyko https://m.edsoo.ru/ff0cb820
15 3/1C MHAYKLUMU B ABWXKYIAXCA bu6moreka [IOK
NpOBOJAHUKaAX. PelieHue 3a7ad4. https://m.edsoo.ru/ff0ch9c4
16 [IpaBusio JleHua. Pemienue 3aaay. bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86
HWuaykTrBHOCTB. KaTyiika
17 WHAYKTHUBHOCTH B LIEIIH IOCTOSIHHOTO bubnunorexa LIOK
ToKa fABsieHue camouHAyKiyu. 3/1C https://m.edsoo.ru/ffOcbd34
CaMOWHAYKIMH.
18 JHeprusi MArHUTHOTO MOJISl KAaTYyUIKH
C TOKOM. JJIEKTPOMarHMTHOE 1oJie
PemreHnue 3agau bubmuoreka [JOK
19
https://m.edsoo.ru/ff0cc324
20 0606111eHHE U CHCTeMaTH3aLus

3HAHUHU 10 TeEMe



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

"JeKTpoAMHAMU KA " pOSHEPTHHU B
MMOBCEIHEBHOU KU3HU

21

KoHTposibHas paboTa no TeMe

bu6mmoreka [IOK

"JnekTpoArHAMHUKA" https://m.edsoo.ru/ffOcca54

p | Kot ccreva CroSonmme Bumorssa LOK

' https://m.edsoo.ru/ff0cccOc
KoJie6baHus
| Ko e Buonea 10K
. https://m.edsoo.ru/ffOccfe0
JIBH>KEHU U
JHepreTuyeckoe onvcaHue. BeiBoJ
JIMHAMUY€CKOT0 OMUCaHHUS

24 rapMOHUYECKHUX KOJIeOAHU U U3 UX
3HEepreTU4YecKoro u
KMHEMaTHU4YeCKOTr0 OMKUCAaHUs
Avnuiutyaa u dasa KosiebaHU M.

- flggosaTopHaH pa6oTa Ne3 Bu6morexa LIOK

PEAC/ICHHE yCKOPEHHA https://m.edsoo.ru/ff0cc6f8
CBOOOJIHOTO Ma/ieHUS MPU MOMOLIH
MasiTHUKA"
AmnivTyna u ¢pasa KosiebaHUH.
[leproj ¥ yacToTa KoJieObaHUH.

26 TlepHo/; Ma/IbIX CBOGO/HBIX bubnnoreka [IOK
KoJile0aHUM MaTeMaTU4eCcKoro https://m.edsoo.ru/ff0cd350
MasiTHUKA. [lepros cBO6OJHBIX
K0JIeOaHHU U MPY>KMHHOTO MasiTHUKA

27 3aryxarolue KosebaHus. bubnunoreka [JOK
BeiHyx/jleHHbIe KosiebaHusA. Pe3oHaHC https://m.edsoo.ru/ffOcd4e0
ABTOKOJIeOaHUs. Pemenue 3asa4 bu6mmoreka [JOK

28

https://m.edsoo.ru/ff0cd7f6
29 0606111eHHE U CHCTeMaTHU3aLus bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd7f6

3HAHUU 10 TeMe "MexaHUu4decKue
KoJsieb6aHusg"

https://m.edsoo.ru/ff0cd67a

JJIeKTpOMarHMTHbIE KoJebaHuUs.

bu6mmoreka [{OK

30
KosiebaTenbHbIN KOHTYP https://m.edsoo.ru/ff0cddle
®opmysaa TomcoHa. CBA3b
31 aMIUIMTY/ibl 3apsi/ia KOHAEeHcaTopa C
aMIUIMTY/IOU CUJIBI TOKA B
KoJie6aTeJbHOM KOHTYype
32 3aKOH COXpaHEHUd 3HEepTUHU B
H/leaJibHOM KoJie6aTeJIbHOM KOHTYype
33 Pemenue 3aaau bu6moreka [IOK
https://m.edsoo.ru/ffOced22
3aTyxarlue 3J1eKTPOMariHuTHbIe Bu6mmorexa 1[OK
34
KOJI€baHU . BbiHyxK/IeHHbIe https://m.edsoo.ru/ffOcf02e
3JIEKTPOMarHMTHbIE KoJ1e6aHUs
[lepeMeHHbIN TOK. Pe3ucTop u
35 KOH/IEHCATOop B LieNlM IepeMeHHOTr0
TOKa
36 KaTyimka UHAYKTUBHOCTH B LleITU bubnuoreka [JOK
IepeMeHHOro ToOKa https://m.edsoo.ru/ff0cf862
37 3akoH OMa AJ1 3JIeKTPUYECKOU 1enu bu6mmoreka [JOK
IlepeMeHHOro ToOKa https://m.edsoo.ru/ff0cfa42
38 PemreHnue 3agau bubnuoreka [[OK
https://m.edsoo.ru/ff0cfc68
2 XIOLU,HOCTI: [lepeMeHHOr0 ToKa. Bu6anorexa LIOK
MILIUTY/HOE 1 ACHCTBYIOoMIee https://m.edsoo.ru/ffOcf6f0
3Ha4YeHUe CUJIbl TOKA U HaNPSXKEHU S
Pe30HaHC B 3JIEKTPUYECKOH LIEIH. bubnmoreka [JOK
40
PelmeHue 3aga4. https://m.edsoo.ru/ffOcfel6
41 W peanbHbIA TpaHCHOPMATOD. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

[IpousBoAcCTBO, epesaya u
noTpebseHNe 371eKTPUIECKON
3HEpPruu

https://m.edsoo.ru/ffOcffc4

JKOJIOTUYEeCKHE PUCKHU IIPU
IPOM3BO/CTBE 3JIEKTPOIHEPTUH.

bu6mmoreka [IOK

42 KyabTypa ucnosib3osanus . https://m.edsoo.ru/ff0d015e
3JIEKTPO3HEPIUH B IOBCETHEBHOU
KU3HU
43 PemeHnue 3agau bubmmoreka [{OK
https://m.edsoo.ru/ff0d04a6
0600611eHHEe U CUCTeMaTHU3alUsl
44 3HAHUU 110 TeME
"JJIeKTpOMarHUTHbIe KoJjiebaHUs"
MexaHHW4eCKHe BOJIHBI.
45 XapaKTepUCTUKH MeXaHHUYEeCKUX bubmmorexa IIOK
BoJIH. CBOMICTBa MeXaHUYYeCKUX https://m.edsoo.ru/ff0d0302
BOJIH.
46 ;iyq;}i(;s;: ZIG}E;:;;I;BP;;EYEEMOB% Bubmrorexa HOK
N https://m.edsoo.ru/ff0d091a
3arpsisHeHUe OKpYyKamwlIller Cpesibl
47 PemeHue 3aaau bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 JJIeKTPOMarHUTHbIE BOJIHBL. bubnuoreka [JOK
H3siydyeHHe 3/1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0d0afa
49 JHeprus 3J1IeKTPOMarHUTHBIX BOJIH. bubnuoreka [JOK
CBo¥CTBa 3J1IeKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0d0ca8
o | smeepour o, Butmoresa 0K
https://m.edsoo.ru/ff0d0fd2
BOJIH B TEXHUKE U OBITY
51 [IpyuHIMNBI paJUOCBA3U U

TeJIeBUJeHUs1. PagyosioKanusi.



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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JJIeKTPOMArHMTHOE 3arpsi3HeHue
OKpyKawlleH cpesbl

52

KoHTposibHas paboTa no TeMe
"KoJsie6baHus ¥ BOJIHbI"

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

53

CeT. 3aKOH NPAMOJIMHENHOTO
pacnpocTpaHeHHs CBeTa.
JlabopaTopHas pa6ota Ne4 "
M3MepeHue nokasaresd
npeJioMJIEHUS CTeKIa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

PemieHue 3a1a4 Ha IpYUMeHeHUe
3aKOHa NMPSIMOJIMHEWNHOTO
pacnpocTpaHeHHUs CBeTa

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

55

OTpaxkenue cBeTa. [l110cKoe 3epKaJo.
Cdepuueckoe 3epKajio

56

[IpesiomyieHnre cBeTa. AGCOJIIOTHBIN U
OTHOCHUTEJIbHBIN NOKa3aTe b
npesioMmseHus. [loHOe BHyTpeHHee
oTpaxkeHue. [IpesiesibHBIN yTro
MIOJIHOT'0 BHYTPEHHETO0 OTPAXKEHHU ST

57

Pemienue 3a/a4 Ha IpUMEHEHHUE
3dKOHOB OTpa»eHHA U IMpeJIOMJIEHUA
CBE€Ta

58

Xop nydeit B npusme. Jlucnepcus
cBeTa. CJI0KHBINA COCTaB 6es10ro
cBeTa. l|BeT

59

JInH3bl. POKyCHOE paccTosiHUE U
ONTHYeCcKasl CUJIa JIMH3BI.
JlabopaTtopHas pabota Ne5
"onpeseseHre ONTUYECKON CUJIbI U
$OKyCcHOIro pacCTOsIHUS JIMH3bI"

60

[TocTpoeHre n306pa*keHU N B JIMH3aX



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

1 UX CUCTeMaX. YBeJIMYEHH E JIUNH3bI

61

Pemenue 3a1a4 Ha mocTpoeHue
M300paKeHWH, MoJIy4aeMbIX C
IIOMOLIBIO JIMH3

62

I'1a3 Kak onTHYECKas CUCTeMa

63

CKopoCTb CBETA ¥ METO/|bI €€
M3MepeHUs

64

Jucnepcusda ceeTta

65

WHTepdepeHLus cBeTa.
KorepeHTHbIe UCTOYHUKHU. Y CJI0BUA
HabJII0IeHUS MaKCUMYyMOB U
MUHHUMYMOB

66

[IpuMeHeHHe UHTEPDEPEHIIUH.
PelmeHue 3agay.

67

Jdudpakuus ceta. IudpakumoHHas
peléTkKa. YcioBrue HabIrAeH s
IJIaBHBIX MAKCHMYMOB.

68

Pemenue 3aza4. JlabopaTopHas
paboTa N26 "HU3mepeHue AJIUHBI
CBETOBOY BOJIHBI .

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

69

HOHepe‘{HOCTb CBETOBbLIX BOJIH.
HOJIHpI/IBaLU/IH CBETAa

https://m.edsoo.ru/e9890fe9

70

CBeToOBbIE SIBJIEHUS B IPUPO/€E.
Pemienue 3asa4. JlabopaTopHas
paboTa N27"OueHka
MHPOpPMaLMOHHON €MKOCTH
KOMIaKT-AxckKa"

https://m.edso0.ru/0b36363d

71

06006111eHHE U CHCTeMaTHU3aLus
3HaHu# no teMe "OnTuka"

https://m.edsoo.ru/8a14748b

72

KoHTpoJsibHasi paboTa o TeMe
«OnTuka»

https://m.edsoo.ru/82315dd4



https://m.edsoo.ru/ff0d1784

73

['paHULbI NIPUMEHUMOCTH
KJIaCCUYEeCKOM MeXaHUKH. 3aKOHbI
3JIEKTPOAMHAMUKU U IPUHLUI
OTHOCHUTEJbHOCTH

https://m.edsoo.ru/c9bd77ch

74

[locTynaTtel cieqaJbHON TEOPUU
OTHOCUTEJIBHOCTU. OTHOCUTENBHOCTD
OZJTHOBPEMEHHOCTH. 3aMe/iJIeHre
BpPEMEHU U COKpalleHHUe JJIMHbI

https://m.edsoo.ru/d83742bb

75

JHeprusa U UMINYJIbC PeJATUBUCTCKOU
yactuupbl. CBA3b Macchl C IHEPTHUEN U
MMIIYJIbCOM PeJIATUBUCTCKOU
YacTULbl. JHEPTUs NOKOS

https://m.edsoo.ru/b6258ffa

76

Pemenue 3aga4

https://m.edsoo.ru/f54035a5

77

'unorte3a M. [Is1aHka 0 KBaHTax.
@®OTOHBL. JHEPTUS U UMIYJIbC
doToHa.

https://m.edsoo.ru/a5ffa218

78

®oTo3ddekT. ONbITHI
A.T. CrosnieToBa. 3aKOHBI
doToaddekTa

https://m.edsoo.ru/8c68e5h9

79

YpaBHeHUe JUHIITENHA A5
doToadpdexTa. "KpacHas rpanuna”
doToaddekTa

https://m.edsoo.ru/01ef4556

80

JlaBsenue cBeta. OnbIThI 1. H.
JlebeneBa

https://m.edsoo.ru/64b4f966

81

BoJiHOBbIE cBOMCTBA YacTUll. BoiHbI
Je bpoiss. lnvHa BosiHbl e bpoins
¥ pa3Mephbl 06J1aCTH JIOKATU3AUU
JIBHDKYIIEN CSl YaCTHULIbI

https://m.edsoo.ru/5df8bafl

82

KopnyckynsipHo-BOJIHOBOM Jiyanu3m

https://m.edsoo.ru/5df8bafl




83

Cneundurka u3MepeHU# B
MUKpoMupe. COOTHOLLIEHHUSA
HeolpeseséHHOCTeH ['elizeHbepra

https://m.edsoo0.ru/65783dec

84

PelweHue rpadpuyecKux U pacyeTHBIX
3aja4

https://m.edsoo.ru/e70195hd

85

OnbITHI IO HCCJIEA0OBAHHUIO CTPOEHHUA
aToMa. HnaHeTapHaﬂ MoOJeJIb aTOMa

Pezepdopaa

https://m.edsoo.ru/312b750a

86

[TocTysaTel bopa

https://m.edsoo.ru/404dfa9a

87

Buppbl cnekTpoB. ClieKTp ypOBHEMN
JHepruy aToMa BoZopo/a.
[IpakTHueckas paboTta "HabsoaeHue
CIJIOUIHOTO ¥ JINHENYATOro
CneKkTpoB"

https://m.edsoo.ru/cf74blla

88

CnoHTaHHOE U BBIHYKJEHHOE
u3JydyeHue ceeta.Jlasep.

https://m.edsoo.ru/f945d85c¢

89

HyksioHHas MoJesib si/ipa
['eit3enbepra-MBaHeHko. 3apsa u
MaccoBoOe YMcJIo si/ipa. 3oTombl.
Pa/lu0aKTUBHOCTh

https://m.edsoo.ru/34adabde

90

3aKOH paZiIu0aKTUBHOTO pacnaja.
CBoiCTBa MOHU3UPYIOLIETO
u3JydeHus1. BiusHue
pPaJIM0aKTUBHOCTH Ha KUBbIE
OpraHu3MBbl. /lI03UMeTpUs

https://m.edsoo.ru/aab98bef

91

JHeprus CBSI3M HYKJIOHOB B si/ipe.
Anepusie cuibl [ledekT Macchl gapa.
AnepHrble peakuyu. AgepHbie
peakTopsl. [IpobsieMbl ynpaBJisieMoro
TEPMOSIIEPHOTO CUHTEe3a.
JKOJIOTHUYECKHE aCEKThI Pa3BUTHUS

https://m.edsoo.ru/ff1758d0




AJlepPHOU S3HEePTreTUKHU

92

KoHTposbHas paboTa no Teme
"KBaHTOBas ¢pusuka"

93

MeToab! perucTpanuu u
YCC/IeJOBAaHUA 3JIeMeHTapHbIX
yactull. PyH/jaMeHTalbHbIe
B3aMMoO/lercTBUSA. BaproHBbI, Me30HbI
Y 1enToHbl. EqUHCTBO Ppusnyueckon
KapTUHBI MUpa.

https://m.edsoo.ru/lac08a5b

94

JdTanel pa3BUTHUA aCTPOHOMUH.
3HayeHHe aCTpPOHOMHUHU

https://m.edsoo.ru/ad73e145

95

[I[pMeHUMOCTb 3aKOHOB QUIUKHU J1JIs
00'bsICHEHHUS TPUPO/Ibl KOCMHUYECKHUX
00bEKTOB. MeTo1bI
aCTPOHOMHYECKUX UCCIEOBAaHUH.
CoBpeMeHHbIe ONITHYECKHE TPUOOPBI.

https://m.edsoo0.ru/39c44028

96

CosiHeuHas cucteMa. CoJiHIE.
CoJiHeYHasd aKTUBHOCTb. UCTOYHHUK
3Hepruu CoJiHLIA U 3BE3 ]

https://m.edsoo.ru/22748eb4

97

3BEé3/1bl, UX OCHOBHbIE
XapaKTepPUCTUKU. [luarpamMmma
"CcreKTpaibHbIM KJIAaCC — CBETUMOCTD'
3Be3/bl IJIaBHOU
0C/IeJ0BAaTEJbHOCTH.

https://m.edsoo.ru/d09da494

98

BHyTpeHHee cTpoeHUE 3BE3/.
CoBpeMeHHbIe peCTaBJIeHHUS O
NPOUCXO0KJEHUH U 3BOJIOIIUHN
CoJiH1Ia ¥ 3BE€3/. ITalbl >)KU3HU 3BE3],

https://m.edsoo.ru/d09da494

99

Muednsid [lyTe — Hawa ['aysakTuKa.
Tunbl ralakTUK. YEpHBIE AbIPbI B
AJpax raJakTUK

https://m.edsoo.ru/7cd10a0a




100

BcesnienHas. Paciivpenue BeesieHHOM.
3akoH Xab66.1a. Teopusi bosbiioro
B3pbIBa. PeJIMKTOBOE U3/1yyeHue

https://m.edsoo.ru/e7d400f4

101

MacumtabHas cTpykTypa BcesieHHOM.
MetarasakTuka. HepelieHnbie
npo6JieMbl aCTPOHOMHUH.

https://m.edsoo.ru/e7d400f4

102

0600611eHHEe U CUCTeMaTHU3aIUs
3HaHUU. Posib pu3myeckolt Teopuu B
bopMUpOBaHUM NPeJCTaBIEHUH O
du3MYecKol KapTUHEe MUPA, MeCTO
$U3MYeCcKOol KapTUHBI MHUpa B 0611eM
psAly COBpEMEHHBIX eCTeCTBEHHO-
Hay4HbIX NPeJICTaBJeHUN 0 IpUpoje

1https://m.edsoo.ru/e7d400f4







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe odiectBo «M3aaTenscTBO
«IIpocsewenue»

» Gusuka, 11 kinacc/ Maxumies I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

BBG,ZII/ITG BapHUaHT

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

BBenure nanHnie

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

Beeaute http://school-collection.edu.ru/

http://fcior.edu.ru/

http://experiment.edu.ru/

http://college.ru/fizika/

http://www.gomulina.orc.ru/

http://www.gomulina.orc.ru/

http://somit.ru/



http://www.fizika.ru/

Bsenure
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