AHHOTanMA K padoyeil nporpamme yuyeOHoro npeamera «®@usuka». bazoBblii
ypoBenb Pabouas nmporpamma ydeOHoro mpenMera «Du3uka» 00s3aTeIbHON MPEeIMETHON
obmnactu «EcTecTBEHHO - Hay4HbIE MPEIMETHD pa3padoTaHa B COOTBETCTBHH C ITyHKTOM
18.2.2 ®1I'0C

COO, ®OOII COO, ITonoxxenuem o pabouei mporpaMme yuyeOHOT0 mpeaMera, yaeOHoro Kypca,
y4eOHOTO MOJIYJIs, Kypca BHEYpOUHOU AEATeNbHOCTH U peanusyercs 2 roga, 10-11 kmacc.

PabGouass mnporpamma paszpaborana H MO yuwmreneit Ouwomoruu, QUMK U
XUMHHU, OHNpCACIACT OpraHu3aluro 06paSOBaT€JIBHOI>'I ACATCIIBHOCTH YUYHUTCIIA B MIKOJIC II0
yaeOHOMY mpeameTy «Du3mkay

Pabouas mporpamma yueOHoro mnpeamera «Pusmkayn sBisercs udacteio OOIT COO
OIPEICIISIFOIICH

- COJICpIKaHHKE;

- IJTAaHUPYEMbIE Pe3yJIbTaThl (TMYHOCTHBIC, METAIIPEIMETHBIEC U MPEIMETHBIC);
- TeMaTU4eCKOe MIaHWPOBAHKUE U BOZMOXKHOCTHIO ucnoiab3oBanust JOP/LIOP.

PaGouast mporpamma oOCyXIE€Ha M MpPHHATA PELICHHEM Iearorn4eckoro COBETa,
COIJIACOBAHA 3aMECTUTENIEM JUPEKTOpPa IO y4eOHO-BOCIMTATEIBHOW paboTe M yTBEpXKIeHa
JUPEKTOPOM TMMHAa3UHU.

Jara: 30.08.2023
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INOACHUTEJIBHASA 3AIIMCKA

[MporpaMmma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpOBHE cpeaHero oOmiero ooOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOH
oOpasoBarenbHO Tporpammsel, npeAcTaBieHHbIX B PI'OC COO, a takxke ¢ yu€roM (emepanbHOM
paboueil mporpamMmbl BOCIIUTAHUSI U KOHLEMUU MpenojaBaHus yueOHoro npeamera «Ou3nka» B
oOpa3oBaTenbHBIX  opraHm3auusx  Poccuiickoit ~ @enepanuu, peagu3ylOMUX  OCHOBHBIC
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

Copep:xanue mporpaMMsbl 1o (Gu3MKe HalpaBIeHO HAa (HOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTuHbl Mupa oOyvarommxcsi 10—11 xnaccoB npu obydeHuun ux Qusnmke Ha 6a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JIESITeILbHOCTHOTO noaxo/a. [Iporpamma o ¢pusuke COOTBETCTBYET TPEOOBAHUAM
OI'OC COO x miIaHUpPyEeMbIM JIMUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe yUYUTHIBAET HEOOXOIUMOCTh peallu3allui MEXIPEIMETHBIX CBsI3ed (PU3UKH C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH MpeaIMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LN U3YYCHUS
¢bu3nKn Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUs, IUIAHUPYEMBIE PEe3yJIbTaThl OCBOSHHS Kypca
(U3HKY: IMIHOCTHBIC, METANPEAMETHEIE, TPEJIMETHEIC (Ha 6a30BOM YPOBHE).

[IporpamMma no ¢u3mke BKIOYAET:

® [JIaHUpyEMbIe PE3yJbTaThl OCBOEHUS Kypca (M3HKU Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE

IIpeIMETHBIE PE3YJIbTAThI [0 rojiaM O0yUEHUs;

e cozaepxkanue yueOHoro npeamera «Pusnka» mo rogam 00y4eHus.

@dusnka Kak Hayka 0 Hambosiee OOMMX 3aKOHAX MPUPOMIBI, BHICTYIAs B Ka4yecTBE Y4eOHOTO
IperMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpyXarolleM MHpE.
HIkonbHBINH Kypc GU3UKU — CUCTEMOOOPA3YIOIIUI /1151 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
ouosoruei, pusmdeckoil reorpadueit 1 actpoHomuei. VMcnonb3oBaHue M aKTUBHOE MPUMEHEHHE
(Gu3NyeCKUX 3HAHUU ONpeNeNseT XapakTep M pPa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe
JHEPreTUKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IMOJIYYEHHS HOBBIX MATE€pPHAIOB C 3aJaHHBIMU
CBOWCTBaMHM U JIpyrux. M3ydeHne pu3nku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa 00ydaromuxcs, B (OpMHUPOBAHME YMEHHI MPUMEHSATh HAay4YHBIM MeETOA
MO3HAHUS MPU BBINOJIHEHUH UMHU yUEOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca ¢u3MKu ajisi YpOBHS CPEIHETO OOIIero o0pa3oBaHUS TMOJIOKEH Pl HICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEH KypcC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KAaK BOMPOCH KJIACCUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeM MaTepuan Kypca (GU3HKU OObETUHEH BOKPYT
¢usnueckux teopuil. BenymuMm B Kypce siBnsieTcss pOpMUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE€ peanusanusi npenrnosiaraeT MCHOJIb30BaHUE T'yMAaHHUTApPHOIO
MOTeHIMaaa GU3NYECKON HAayKH, OCMBICIIEHUE CBSA3HM Pa3BUTHUs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTMUYECKUMHU MTPoOIeMaMu.

Hoes npuxnaouou nanpasnennocmu. Kypc GU3MKN MpennojaraeT 3HaKOMCTBO C HIMPOKHM
KPyTrOM TEXHHUYECKHX U TEXHOJOTNYECKUX MTPUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IOCPEACTBOM BBEICHHUS DJIEMEHTOB COJAEpIKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXICHHUS MPOOJIEM PalMOHATIBLHOTO MPHUPOIOIIONB30BAHUS U
9KOJIOTMYECKOHN 0€3011aCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMH Kypca (U3MKUM Ha YpPOBHE CpelHero ooiiero oOpa3oBaHUs
SABIAIOTCS  (pu3nyeckue Teopuu (popMuUpOBaHHE MPEACTABICHUN O CTPYKType IOCTPOCHUS
¢usnveckoii Teopuu, ponu (PyHAAMEHTATBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O TMPHUPOJE, TPAHUIAX NPUMEHMMOCTH TEOPUH, ISl OMMCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U MIPOLIECCOB).

CuCTeMHO-ESITETLHOCTHBIN MOAX0 B Kypce (PH3UKH pean3yeTcs MpeXkaAe BCEro 3a Cuér
OpraHu3alK SKCIEPUMEHTAILHON JesTeabHOCTH oOydarommxcs. [[ns 6a3oBoro ypoBHsS Kypca
(UMK — STO HCIONb30BAHHE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
JabopaTOpHBIX PabOT, KOTOphIE B MporpamMme 1o ¢GU3UKE OOBEAUHEHBI B OOIIMH CIHCOK
YUECHHUYECKUX TPAKTHUYECKUX paboT. BrlieneHne B yKa3aHHOM IepedHe J1adopaTOpHBIX pPadoT,
MPOBOJIUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMH 00pa3oBaTeIbHOTO
mpolecca UCXoAsi U3 OCOOCHHOCTEH MIIaHUPOBaHUS W OCHaIeHUs kKabuHera (usuku. [Ipu sTom
o0OecrieunBaeTcs OBJIAJICHUE OOYyYaroIIMMUCA YMEHHSIMH MPOBOJUTH KOCBEHHBIE HW3MEpEHUS,
WCCIICIOBAHMS 3aBUCHMOCTEH (DM3MYECKMX BEIWYMH M IIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTES.

Bbonbiioe BHUMaHME yensieTcs pElIeHUI0 pacYETHBIX M KaUeCTBEHHBIX 3a1a4. [Ipu atom amns

pacuéTHBIX 3a/la4 MPUOPUTETOM SIBIISIFOTCS 3aJ]a4d C SIBHO 33/1aHHOM (PU3NYECKOM MOJEINbIO,
MO3BOJISIOIINE PUMEHSATh W3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena Kypca,
TaK U MHTETPUPYS 3HAHUS U3 PA3HBIX pa3/esoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS
3aJjaHusl Ha OOBSICHEHHUE MPOTEKaHus (PU3HUECKUX SBJICHHUM M MPOLIECCOB B OKPYKAIOIIEH KHU3HHU,
Tpebyrolye BbIOOpa pU3MUECKON MO AJIsl CUTYalluH TPAKTUKO-OPHEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTtepuaibHO-TEXHUUECKOMY 00ECTICUSHHIO
y4eOHOro mpoiiecca 6a30BbI ypoBEHb Kypca (DU3WKH HAa YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUS
JOJDKEH M3y4yaTbCs B YCIOBUSIX IPEIMETHOro KaOuHeTa (U3MKM WIM B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa INpeIMEeTOB €CTeCTBEHHO-HAy4YHOro LuKiIa. B kabunere Qu3nku
JOJDKHO OBITh HE0OXonuMoe J1abopaTOpHOE OOOpYIOBAaHUE MJIsi BBIIIOJHEHUS YKa3aHHBIX B
porpamMme 1o GU3NKe YICHUIECKUX MPAKTHUECKUX PadOT M JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMOHHOE  00OpyaoBaHue (HOPMHUPYETCS B COOTBETCTBUM C  TPUHIIUIIOM
MUHUMAaJIBHON JIOCTaTOYHOCTH M OOECIEYMBaeT TOCTAHOBKY IIEPEUUCIICHHBIX B IPOTpaMMe I10
¢u3MKe KIIOUYEBBIX IEMOHCTpAIMA IS WCCIEAOBAHUS HW3YYaeMbIX SIBICHHA M TPOIECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.

JIaGopaTtopHoe 000pyI0BaHUE Ul YYEHUUYECKHX MPAKTHUECKUX paboT GopMupyercs B B
TEMaTHYECKNX KOMIUIEKTOB W oOOECIeYnBaeTcss B pacdyére OJHOrO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTnueckue KOMIUIEKThI JabOpPaTOpPHOrO OOOPYIOBaHUS JOJIKHBI  OBITH
MOCTPOEHBl HAa KOMILJIEKCHOM MCIIOJB30BAaHUM AaHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxkKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHIi.

OCHOBHBIMU LIETSIMH U3Y4EHUS PU3UKHU B 00111eM 00pa30BaHUM SBIISIOTCS:

e (opMHUpOBaHME UHTEpECA U CTPEMIICHHUS O0YUAIOIUXCA K HAYYHOMY U3YUEHHIO IPUPOJIBL,

pa3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTABICHUA O HAyYHOM METOJE TO3HaHUS U  (OPMHPOBAHUE

HCCIIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
¢ (opMHUpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuH U (yHJAMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(dbopMupoBaHUE YMEHUN OOBSICHITH SBJICHUS C HCIONb30BaHHEM (U3MUECKUX 3HAHUH U
HAy4YHBIX JOKa3aTeNbCTB;

(dbopMupOBaHHE TPEICTaBICHUM O POIU (PU3UKU AJIA PA3BUTHUS JIPYTUX ECTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHUM.

Joctuxkenne STHUX Leneld oOecreuynBaeTcs pelIeHHeM CIEAYIOIUX 3aJad B Ipolecce
M3ydeHHs Kypca (U3UMKU Ha YPOBHE Cpe/IHero o0uiero oopa3oBaHus:

NpUOOpPETEHUE CHCTEMBl 3HAHWUH 00 OOIMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIOYAs MEXaHUKY, MOJCKYJSIPHYIO (QH3HUKY, JJICKTPOJHMHAMHUKY, KBAaHTOBYIO
(hbU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(dhopMUpOBaHHE YMEHHI MPUMEHSTh TEOPETHUSCKUE 3HAHUS JIsI OOBSICHEHUS (PU3UIECKIX
SIBIICHUI B TIPUPOJIC U JUISI IPUHSATHSI TPAKTUYCCKUX PEIICHUH B TOBCETHEBHOM JKU3HU;
OCBOCHHE CIIOCOOOB PELICHUS Pa3IMYHbBIX 33/1a4 C SIBHO 33JJaHHON (PU3UYECKON MOEIBIO,
3aj1a4, MOJJpa3yMEBaOIIUX CAMOCTOATEIBHOE CO3/[anne (PU3NIECKON MOJICITH, aJIeKBaTHOM
YCIIOBUSIM 33]1a4H;

MOHMUMaHUe (U3MYECKUX OCHOB W TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELy;

OBJIQJICHUE METOJIAMH CaMOCTOSITEJILHOTO TUTAHUPOBAHUSI U TIPOBEIEHHS (DU3MUYECKHIX
IKCIIEPUMEHTOB, aHAJIM3a U WHTEPIPETAMA WH()OPMAIIUHU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYSHHOTO Pe3yJIbTaTa;

CO3JIaHME YCIOBHU ISl Pa3BUTUS YMEHHH IMPOEKTHO-UCCIIEIOBATEIbCKOW, TBOPUYECKOU
JeSITeTIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE CpelHEro ooimero ooOpazoBaHUs
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 1acos (2 yaca B

HEJIEIIO0).

[Iperyiaraemselii B mporpamMMe 1o (u3uke nepeueHb Ja00paTOPHBIX U MPAKTHUECKUX padboT
SBIISIETCS PEKOMEH/IOBaHHBIM, YUUTENb JeJaeT BHIOOP MPOBEACHUS JaOOPaTOPHBIX pabOT U OIBITOB
C Y4ETOM MHAMBUIYAJIbHBIX OCOOEHHOCTEN 00yYaronInXcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT'0 IO3HAHMS
®dusnka — Hayka o npupoje. Hayunsie MeToAbl MO3HAHUS OKpYyXkKaroiero Mmupa. Poib
AKCIICPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (DU3HUKE.
MopenupoBanue (GU3NYECKUX SIBJICHUH | mporeccoB. Hayunsle rumore3sl. Pusznyeckue
3aKOHBI U TeOpI/II/I. FpaHI/IHBI HpI/IMeHI/IMOCTI/I (1)I/IBI/II-ICCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBUSL.

Pons u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHON HAy4YHOH KapTUHBI MHUpa, B
MPAKTUYECKOU JIeSITEIbHOCTH JIIOJICH.
Jlemoncmpayuu

AHanorossle 1 LII/I(1)pOBBIe HU3MCPHUTCIILHBIC HpI/I60pLI, KOMIIBIOTCPHBIC JaTYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBIKEeHUs. CucTema oTcuéra.
Tpaekropus.

[lepemerienue, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTb) M YCKOpPEHHE
MarepuaibHOM TOYKH, MX IPOEKIMU HA OCU CUCTEMBI KOoopauHAT. Clo)KEHHE NepeMelleHUuld U
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHUE. ['padku 3aBHUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMEILICHUS MATEPUATBHON TOYKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKOpEeHUE CBOOOTHOTO MaICHHUS.

KpuBonuneiinoe aBukeHue. JBUKEHHE MAaTEPUAIBHON TOYKH IO OKPYKHOCTH C MOCTOSITHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIOBasi CKOPOCTbh, TMHEIHas ckopocTh. [leproa u yactora oOparieHus.
LlerTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuyeckue yCcTporucTBa M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETpP, ABUKEHHUE CHAPAJIOB,
LIETIHBIE U PEMEHHBIE NIEPENAYH.

Jlemoncmpayuu

Mogenp cuctemsl OTCUETA, WILTIOCTPALM KHHEMATHYECKUX XapAKTEPUCTUK JBUKECHUS.

[Ipeobpa3oBaHue ABMKEHUI C HCTIOIH30BAHHEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hanpasnenne ckopocTu npu IBUKEHUHU 11O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C €TI0 OMPENAEIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXIY IyTAMH, MPOWJICHHBIMU TEJIOM 3a MOCIEA0BATEIbHbBIC
paBHBIE NPOMEXKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yueHne nBUKEHN IIApUKa B BI3KOW KUJKOCTH.

N3yyenne nuxkeHus Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunun otHocutTenbHocTU ["anmunes. [lepswiii 3akoH HeroToHa. MHepuHaibHbBIE CHCTEMBI
OTCYETa.



Macca tena. Cuna. [lpunimun cynepno3unuu cui. Bropoit 3axkon HbproToHa uis
MaTrepHaibHOM TOUKHU. TpeTuid 3akoH HproTOHA 1511 MaTepuaibHbIX TOYEK.

3akoH BceMHupHOro TAroreHus. Cuna tskectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuia CONPOTHBICHUS TPU
IBVKCHHMHM TeJa B )KUAKOCTH WIIN rase.

ITocTynarenbHO€E U BpallaTeIbHOE ABUKEHHE a0COIOTHO TBEPAOIO TEJA.

MoOMEHT cuiibl OTHOCHUTEIBHO OCH BpauieHus. 1lnedo cuiibl. YceimoBus paBHOBeCHs TBEPIOTO
Tena.

TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHWE: IOALIMIIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuu. CpaBHEHHE Macc B3auMoOAeHcTBYromuX Tena. Bropoil 3akoH HbroToHa.
W3mepenue cun. CrnoxkeHue cuil. 3aBUCUMOCTb CHUJIBI yHpyroctu ot aedopmanuu. HeBecomocTs.
Bec tena mpu yckopeHHOM mnoabéMe U mnajeHud. CpaBHEHHME CHJI TPEHUs IMOKOS, KaueHus u
CKOJIb)KEHUS. YClIOBUSL paBHOBecus TBEpAoro Tena. Buael paBHOBecus.  Yuenuueckuil
9KCnepumeHnm, 1a6opamopmvie padoomul

W3yuenune nBukeHus Opycka IO HAKJIOHHOHM ImiockocTu. MccienoBaHue 3aBUCUMOCTH CHII
YIPYTrOCTH, BOZHUKAIOUIMX B MPY)KHHE M PE3HHOBOM 00pasie, oT ux aegopmanuu. Mcciaenopanue
YCJIOBUH paBHOBECHS TBEPAOIO TEJIA, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuxe

Hmnynbc MaTepualbHOW TOYKHM (Tesla), CUCTEMBbl MaTepHalIbHBIX TOYeK. MMmynbe cuisl u
U3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHHS UMITyJIbca. PEakTHUBHOE IBUJKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 H3MEHEHUM KHUHETUYECKOU
JHEPTHUH.

[TorenunaneHas sHeprus. [loTeHunanbHas 3HEpPrus ynpyro Ae(pOpMUPOBAHHOM NpPY>KUHBI.
[ToTeHunanpHas 3HEprus Tena BOJU3HU MOBEPXHOCTU 3EMJTH.

[loTeHunanbHble M HENOTEHUUATIbHbIE CUJIBL. CBA3b pabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM SHEPruu CUCTEMBI TeJ1. 3aKOH COXPaHEHMsI MEXaHUUECKON SHEPIHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBa M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEp, IMPYKUHHBIA
MTACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH cOXpaHEHMs UMITyJibca. PeakTuBHOE nBHXkeHME. [lepexon moTeHInanbHON SHEPTUH B
KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenune aOCOIIOTHO HEYNIPYTOTo yiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

WccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHHNEM MEXaHWYECKOM HEpPIrUu Teja Ha pumepe
PaCTsHKEHUs PE3UHOBOTO KIYTa.

Pasnen 3. MouiekyasipHasi (pM3MKa M TEPMOANHAMHUKA

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYECKO Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep ABHKEHHUS U B3aMMOJAEHCTBHS YacCTHUI[ BEIIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojzeneil. Macca u pazmepsl Mosekyil. KonnyectBo BeniectBa. [locrosiHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Lienscus.

Mopens wuaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKONW TEOPUHU
uAeaIbHOro raza. AOGCOMIOTHAS TeMIepaTypa Kak Mepa CpelHel KHHETHYEeCKOM SHEPTHH TEIIOBOTO
nBwKeHns vactun raza. lllkama temmneparyp KenbBuna. ['a30Bble 3akOHBL. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3omponeccsl B HI€aIbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduueckoe MpencTaBIeHHE HM30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTHUECKOE PUMEHEHHUE: TEPMOMETD, OapoMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BeliecTBa, ¢ortorpaduu  MOJIEKYIT
OPraHNYeCKUX COCTUHECHUM.

Omnpitel Mo auddy3un kuIkocTedl U razoB. Monenab OpOyHOBCKOro ABMKeHHUsA. Mojenb
onbiTa [lITepHa.

OnbIThl, JOKa3bIBAIOUIUE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOIO B3auMOJeHCTBUs. Mojenb,
WUTIOCTPUPYIOLIasl MPUPOAY JaBJIEHUS ra3a Ha CTEHKM cocyda. OIBIThl, WIUTIOCTPUPYIOLIUE
YpaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenue Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MepeHU 00bEMa KOMHATHI,
JIABJICHUS U TEMIIepaTypbl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEK/Ty ITapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOTO Tasa.

Tema 2. Ocrogvl mepmoounamuKu

TepMmonnHaMuyeckass cuctema. BHyTpeHHssI SHeprus TEpMOAMHAMUYECKOM CHCTEMBI H
ciocoObl €€ n3MeHeHus. KomuuecTBo TeruioTsl U paboTa. BHyTpeHHss 3Heprus OAHOATOMHOIO
UJEAIBHOTO raza. Buael Temonepenadn: TEIIONPOBOJHOCTb, KOHBEKIMS, U3IyUeHHUE. Y JelbHas
TEII0EMKOCTBH BellecTBa. KonMuecTBO TEIIOTHI IPH TEILIONEpeaaye.

[Tonsitue 06 agmabarHoM mpouecce. [lepBriil 3akoH TepMmoauHaMuku. [IpuMeHeHne mepBoro
3aKOHA TEPMOJAMHAMUKH K M3oImpoleccaM. ['paduueckas nHTepnpeTaus padoTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOLIECCOB B IPUPOJIE.

TennoBele MamuHbl. [IpuHIMNBL AeiicTBUS TeruoBbIX MamuH. [IpeoOpa3oBaHusi SHEPTrUU B
TerioBbIX MamunHax. Koadduiment nonesnoro aeiictsus temioBod mamuHbl. [{ukin KapHo u ero
KO3 (HULIUEHT MOJIE3HOT0 EHCTBUS. DKOJIOrHUECKHe TPOOJIEMbI TEIII0IHEPTETHKY.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CrOpaHusl,
OBITOBON XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HEPruy Teja MU COBEPILIEHUH pabOoThl: BBUIET NPOOKU U3 OYTHIIKH
MoJl JIEHCTBHEM C)KaToro BO3AyXa, HarpeBaHue s3¢pupa B JATyHHOH TpyOke MyTéM TpeHUs
(BuIeoieMOHCTpaIus).

V3MeHeHHne BHYTpEHHEH SHEprUH (TeMIIepaTyphl) Teja pU Terionepeaaye.

OmnbIT 10 aabaTHOMY pacIIUPEHUI0 BO3/IyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHHUs, PEaKTUBHOIO ABUTATEsL.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3Mepenne yienbHOM TeIIOEMKOCTH.

Tema 3. Acpezammnuie cocmoanusa eeuiecmea. Dazosvie nepexoonvt



[TapoobpazoBanue u koHaeHcanus. Vcrmapenue u kureHue. AOCOTIOTHAS U OTHOCHUTEIIbHAS
BJIQKHOCTh BO3/ayXa. HacelmeHHblii map. YiaenpHas Temiora napooOpa3oBaHusA. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIICHUS OT JaBJICHUSI.

Teépmoe tenmo. Kpucrammmdeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOHCTB KPUCTAILIOB.
Kunkue xpucrtamisl. CoBpeMeHHble Marepuanbl. [lmaBineHue M Kpucramzauus. Y JIenbHas
terwiorta riasneHus. Cyonumanus.

VYpaBHeHue TerIoBoro OajgaHca.

TexHnueckue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: THUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TIOJyUEHUSI COBPEMEHHBIX MaTEPHUAjIOB, B TOM YUCIIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CpoiicTBa HachllleHHbIX NapoB.Kumnenue npu nmoHmxeHHoM JgaBieHuHd. CrocoObl U3MEpEeHUs
BiIaxHOCTH. HalnroneHne HarpeBaHus U IJIaBJICHUSI KPUCTAUIMYECKOro BemlecTBa JleMoHcTparus
KPUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 0THOCUTENBHOM BIaKHOCTH BO3/yXa.

Pasnen 4. DaexkTpoauHaMunka

Tema 1. dnekmpocmamuxa

Dnektpusanus Tei. JJIeKTpuUuecKuid 3apsa. [IBa Buaa snekrpuueckux 3apsnos. [IpoBoanuky,
JTUAJIEKTPUKU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHUs 3IEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbIH IEKTpUUECKUH 3apsif]. DIEKTPUIECKOE
nosie. Hanpsk€HHOCTh 3nekTpuueckoro mnojis. [IpuHIun cyneprnosunuu 3JIeKTPUYECKUX IOJIEH.
JIuHun HanPsHKEHHOCTH AIEKTPUUYECKOTO TOJIA.

Pabora cun snextpocratuueckoro nosd. [lorenuman. Paznocts norenmnuanos. [IpoBonHuku
Y JURJIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. [uanekTpruieckasl IpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. OJHEprus
3apsKEHHOT'0 KOHAEHCaTopa.

TexHuyeckue yCTpOHCTBA M MPaKTUYECKOE IPUMEHEHHE: HIIEKTPOCKOI, 3IIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE DSJIEKTPOIPHUOOPOB, KOHAECHCATOp, KOMHUPOBAJIBHBIN
anmnapar, CTpyUHBINA IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M IPUHIIMI ACHCTBUS AJIEKTPOMETpa. B3anmoelicTBre Ha3IEKTPU30BaHHBIX
TeN. DIEKTPUUECKOE MO0JIE 3apsyKEHHBIX TEIl.

[IpoBOHMKHK B 3JEKTPOCTATUUECKOM IOJ€. DJIEKTpOCTaTHUecKas 3amuTa. JIM3JIeKTpUKU B
ANEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IJIOLAAM IUIACTHH, PACCTOSHUS
MEXy HUMHU U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH. JHEPT U 3apsHKEHHOT0 KOHIeH caTopa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepenue 21eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 21exmpuueckuit mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUHN TOK. YCJIOBHUS CYIIECTBOBAHMUS SJIEKTPUUYECKOrO TOKA. VMICTOUHMKHM TOKA.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Ji71s yyacTka LEeTH.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIIBHOE CONPOTUBIIEHUE BemlecTBa. IlocnenoBarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTD JIEKTPHYECKOTO TOKA.



DOneKTpoABMKYLIasl cCujla U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM ) aekTpuueckoil nenu. Koporkoe 3ambikaHue.

DJeKTpOHHAs MPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUUecKUi TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U IPUMECHAS TPOBOJUMOCTh MOTYIPOBOIHUKOB. CBOKCTBA
p—n-nepexona. [lomynpoBoAHUKOBBIE TPUOOPBI.

ONEeKTpUUECKUH TOK B pacTBOpaXx M pacilaBaX AJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUccolanus. JIeKTPOIIn3.

OnekTpruyeckuii TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MosHus.
[1na3ma.

TexHuueckue ycTpoHCTBa M MPAKTHUYECKOE NMPUMEHEHHUE: aMIIEpMETp, BOJBTMETP, PEOCTarT,
HUCTOYHUKHA TOKA, DJIEKTPOHArpeBaTelbHbIE NPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBIIEHUS,  BaKyyMHBIH  JIMOJ,  TEPMHUCTOpPbl U (DOTOPE3UCTOPHI,
[IOJIyTIPOBOIHUKOBBIN IMOJ1, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiabl TOKAa U HANpPsDKEHUS. 3aBUCHUMOCTb CONPOTHBICHUS LMIMHIPHUYECKUX
IIPOBOJHUKOB OT JIJIMHBI, TUIOIIAU IONEPEUYHOr0 ceueHus: U marepuana. CMenaHHOe COeMHEHHE
npoBoaHUKOB. Ilpsimoe  u3MmepeHue 3aekTpoaBwxKymied cuibl.  KopoTkoe — 3amblkaHue
rajJbBaHMYECKOTO 3JIEMEHTa U OLEHKA BHYTPEHHET0 COIPOTHBIICHUS. 3aBUCUMOCTb COIPOTHUBIICHUS
METaJUIOB OT TeMmiepaTrypbl. I[IpoBoauMOCTE 351eKTpOoiauTOB. MCKpOBOM paspsx U IPOBOJUMOCTb
Bo3yXa. OJIHOCTOPOHHSAS IPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3y4eHnne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABUKYIIEN CUIIBI NCTOUHUKA TOKA M €M0 BHYTPEHHETO CONPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

Me:xknpeameTHble CBSI3U

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHs B 10 kimacce ocymiecTBisieTcs € y4E€TOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemusie nowsimus, CBA3aHHBIE C H3YYEHHEM METOJIOB HAY4YHOTO IIO3HAHUS:
SBJICHUE, HAay4YHbId (akKT, TUNOTe3a, (QU3MYecKas BEIWYMHA, 3aKOH, Teopus, HaOJII0JeHHeE,
SKCIIEPUMEHT, MOJIEJIMPOBaHNE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTeMbl ypaBHEHMH, JMHEHHas QyHKuus, napabona, runepOona,
uX rpadyKu U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HX IMPOEKLIMU HA OCH KOOpJUHAT,
CII0)KEHHE BEKTOPOB.

buonocus: MexaHnuueckoe IBHKEHHE B XKMBOM mpupojae, nuddysus, ocMoc, TErmiooOMeH
KUBBIX OPraHuM3MOB (BBl TEIUJIONEpeNayl, TEIUIOBOE PaBHOBECHE), SJEKTPUUECKHUE SIBJICHHS B
YKABOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KHUAKOCTEN U ra3oB, dJIEKTPUUECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHAIINS, FaIbBaHHKA.

T'eoepaghus: BIaxXHOCTb BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMXKEHUI C HCHOJIb30BAHUEM MEXAHM3MOB, YUET TPEHHUS B
TEXHUKE, MMOALUIMITHUKY, MCIIOJIB30BaHUE 3aKOHA COXPAaHEHHs MMITyJbhCca B TEXHHKE (pakera,



BOJIOMET U IPyTHE), IBUTATENb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM XOJIOIUIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUHU MOITYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
M HAHOTEXHOJIOTHH, OJIJIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE JIIEKTPOIPUOOPOB, KCEPOKC,
CTpYHHBIA TNPUHTEp, OJICKTPOHArpeBaTeNbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE NPUOOPHI,
rajibBaHUKa.

11 KIIACC

Pa3znen 4. DaexkTpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTHI. B3anuMozeiicTBUE OCTOSHHBIX MArHUTOB. MaruutHoe noje. Bexrop
MAarHuTHOM MHAYKUUU. [[puHIMI Cyneprio3uiuy MarHuTHBIX 10JeH. JINHUY MarHUTHOM MHIYKIUU.
KapTuna nuHuii MAarHUTHOM MHIYKIIMU TTOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHoe noje NpoBOAHMKA € TOokOoM. KapTuHa JIMHMI MHIYKIMM MAarHUTHOIO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKU C TOKOM. OnbIT
Opcrena. BzanmopeilictBue MpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJib U HallpaBJICHHUE.

Cuna Jlopenua, eé Moynb U HamnpasieHHUe. J[BrkeHne 3apsHKEeHHON YacTULbI B OJTHOPOAHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIMM. [IOTOK BeKTOpa MarHMTHOW HWHIYKIUU.
DNEeKTpOABMKYILAsA CUJla UHAYKIHMH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuuu Papajes.

BuxpeBoe nsnekTpuueckoe IMoje. ONEKTPOJABMXKYIIas CHIa HMHAYKIUM B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuno Jlenna. WHIykTUBHOCTH. SIBJIEHHE CaMOMHAYKIIMU. OJIEKTPOJBIKYIIAs CHJIA
CaMOUHIYKIUH.

OHeprus MarHuTHOIO MOJS KaTyHIIKA C TOKOM. OJIEKTPOMAarHuTHoe moje. TexHuuyeckue
YCTpOMCTBA M  MPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE  MAarHWThI, 3JIEKTPOMAarHUTBHI,
ANEKTPOABUTaTENb, YCKOPUTENN AIEMEHTAaPHBIX YACTHII, UHAYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmneiT Dpcrena. OTKIOHEHHE ANIEKTPOHHOIO MyYKa MAarHUTHBIM MosieM. JIMHUM WHIYKIUH
MarHMTHOro nojs. BzanmonelicTBrue AByX NMpoBOJHUKOB ¢ TokoM. Cuna Ammepa. [leificTBue cuibl
JlopeHua Ha HWOHBI AJEKTPOJIUTA. SBIEHHME BIEKTPOMArHUTHON WHAYKUMH. I[IpaBunmo Jlenua.
3aBUCUMOCTD 3JIEKTPOJBMKYILEN CHIIBI UHAYKIMNA OT CKOPOCTH M3MEHEHUS MarHUTHOTO IIOTOKA.
SIBneHne caMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3y4yeHne MarHUTHOrO MoJId KaTyIIKM C TOKOM. MccienoBaHue NIEHCTBHSA MOCTOSIHHOTO
Mar"HuTa Ha paMKy C TOKOM.

HccnenoBanue sBIE€HUS 3JIEKTPOMAarHUTHON MHTyKIIWH.

Pa3gen 5. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koa1e0anus

Konebarenbnass cucrema. CBoOojnHBIE MexaHW4yeckue Koyebanusi. ['apmoHMueckue
konebanusa. llepmon, wacrora, ammmryna U (asa konebanuid. [Ipy>KUHHBIH MasTHUK.
MaremaTHueckuii MasTHUK. YpaBHEHHE rapMOHUYECKHX KosiebaHui. IIpeBpaiienue sHepruu mnpu
rapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE BJIEKTPOMArHUTHblE KojeOaHUS B HICATBHOM
KoiebaTeIbHOM  KOHType. AHAIOTHS MEXKIY MEXaHWYECKMMH M DJIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPIUU B HUACATHHOM KOJIEOATEIbHOM
KOHTYDE.



[IpencraBnenue o 3aryxaromMx KosieOaHUsAX. BbIHyX/IeHHbIE MeXaHUYeCKHe KoyeOaHMs.
Pe3onanc. BeiHyK1€eHHBIE 3IEKTPOMArHUTHBIE KOJIeOaHMs.

Ilepemennbiii Tok. CUHycOMadbHBIH NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U ACUCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpomsBoacTBo, mnepemadya W TMOTPeOJICHHE SIEKTPHUECKOW IHEPIHH.
OKOJIOTUYECKME PHUCKM HPU IPOU3BOJACTBE AIEKTpo3Hepruu. KynpTypa HCIIOJIB30BAaHUA
JIEKTPO3HEPIUH B ITOBCEIHEBHOM KU3HMU.

TexHu4ecKkue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: IEKTPUUECKUI 3BOHOK, FEHEPATOp
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTpOIIepeIay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJeOaTeNbHOM cucTeMbl (IIPYKMHHBIA WM MaTeMaTHYeCKUMH
MasTHUK). HaGmronenuwe 3aryxaromux konebanuil. lccnenoBaHue CBONCTB BBIHYXIEHHBIX
konebanuii. Habmonenne pezonanca. CBOOOTHBIE 3JIEKTPOMAarHUTHBIEC KOJICOaHUSI.

OcumsiorpaMMbl  (3aBUCUMOCTM  CHJIBI  TOKa W HampsOKEeHMs OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu nocienoBaTeNbHOM COEIMHEHUHM PE3HCTOpa, KaTyIIKWM HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mozenb TMHUY 3JEKTpOIepeaayn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH IIEpUOJia MaJIbIX KOJI€OaHUHM Ipy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue MNEPEMEHHOIO TOKAa B LENM M3 IOCIENOBAaTENIbHO  COCIUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHBLE GOJIHbI

MexaHnueckue BOJIHBL, yClIoBUs pactpocTpaHeHusd. [lepuon. CkopocTh pacnpocTpaHEHUS U
JuiiHa BoJiHbL. [lonepeunsle u npoaoibHbIE BOJIHBL. MHTEphepeHuys u nudpakuns MEXaHUYECKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBL. YCIIOBUS HM3IyYEHUS DIIEKTPOMArHUTHBIX BOJH. B3anmHuas
opuenTanus BekTopoB E, B, V B anexrpoMarautHoi BosiHe. CBONCTBA JIEKTPOMAarHUTHBIX BOJIH:
OTpaXKeHHe,  MIpeJoMIIeHHe,  monspuzanus,  audpakuus,  uHTepdepeHuus.  CKOpoCTb
JJIEKTPOMATrHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJIH. [IpMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoOCBs3U U TeNEBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEN CPEbI.

TexHuyeckue ycTpoilcTBa M NPAKTHUECKOE IPUMEHEHHE: MYy3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasi JMAarHOCTUKAa B TEXHUKE W MEIULMHE, pajnap, paJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacHpOCTpaHEHUE MOMEPEUHbIX U MPOAoJIbHBIX BoiH. Konebmomeecs Teno
KaK MCTOYHUK 3ByKa. HaOmroneHue oTpakeHus U MperoMIIeHUs MEXaHn4eckux BoiH. Habmonenue
uHTephEepeHINH U TU(PPAKINNA MEXaHUUECKUX BOJIH. 3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M U 9aCTOTON KOJeOaHHi.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHHE, MTOJISPU3ALINS,
mudpakius, UHTepEpeHIHsL.

Tema 3. Onmuka



I'eomerpuueckas ontuka. [IpsaMmonHETHOE pacHpOCTpaHEHUE CBETAa B OJHOPOJHOU Cpelie.
JIyu cBeta. ToueuHbIld HICTOYHHK CBETA.

OTtpaxenue cBeTa. 3aKkOHBI OTpakeHUs cBeTa. llocTpoenune u300pakeHUH B IUIOCKOM
3epKae.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOMIOTHBIN MMOKa3aTeIb MPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblid yroi MoJHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus cBera. CioxxHbIN cocTaB Oenoro ceeta. [IBerT.

Cobuparomyie 1 paccerBarolye JuH3bl. ToHkas muH3a. POKYCHOE pacCTOSHUE U ONTUYECKas
cuna TOHKOM nuH3bL IlocTpoeHne wn300pakeHU B COOMpArOIIMX M PACCEUBAIOIIMX JIMH3AX.
®dopmyJia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBaeMOE JIMH3O0M.

[Ipenensl pUMEHUMOCTH FT€OMETPUUECKON ONTUKH.

Bonnosas ontuka. Untepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOACHUS
MaKCHMyMOB U MUHUMYMOB B MHTEP(EPCHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. udpakiuontas pemérka. Y cloBue HaOMI0IeHUS TTaBHBIX MAaKCHUMYMOB
IIPY MMaJICHUM MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue yCTpOHCTBA W TPAKTHUECKOE TMPUMEHEHHWE: OYKW, Jyma, QoTroanmnapar,
MIPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAs peréTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHEHUE, OTpaKEHUE U IperaoMieHue cBera. Onruuyeckue
npubopsl. [lomHOoe BHyTpeHHee oTpaxkeHue. Mojenb cBeToBoAa. FccnemoBaHue CBOMCTB
n3o0paxeHui! B nuH3ax. Moaenu MHMKpockona, Teneckona. HaGmonenune nHrepdepeHunn cBeTa.
Ha6mronenue nudpaxuu ceera. Habmoaenue nmucnepcuu cera. [lomydeHue criekTpa ¢ moMOIIbIO
npu3Msbl. [lomyuenue criektpa ¢ momorpio audpakiunoHHon peméTku. Habmroaenrue noaspusaniu
CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepenne moxkasatens mpenomyieHHs crekina. MccnegoBaHue CBOWCTB HM300paKeHUM B
nuH3ax. HabmroneHue aucnepcuu cBera.

Pa3gen 6. OcHOBBI crieniMaIbHOM TEOPUH OTHOCHTEIbHOCTH

['paHnuBl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IloCTynmaTel cIenManbHON TEOpUH
OTHOCUTENIbHOCTH: WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B  BaKyyme, OPUHIUI
OTHOCUTENBHOCTH OMWHIITEHHA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeNJIeHWE BPEMEHU U
COKpAIllEHWE JUIMHBI. DHEPTUsl U UMIYJIbC PEIISITABUCTCKOW YacTUIbI. CBSI3b MACChl C DHEPIUEH U
HMMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTHSI IOKOS.

Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmut K6aHmMOGON onmuKu

®oronsl. ®opmyna [Inanka cBsi3u >HEPruM (OTOHA C €ro YACTOTOM. DHEPrusi U UMIYJIbC
dboToHa.

OtkpeiTue u uccnenosanue poroaddexra. Oneitel A. I'. Croneroa. 3akoHb! GoTordpexTa.
VYpaBuenue DitHmreiina 1 Gororddexra. «KpacHas rpanuna» gorosdpdekra. JlaBienue cpera.
Omertel [1. H. JleGeneBa. XuMmuueckoe qeNCTBUE CBETA.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE IpUMEHEHHe: (oTorneMeHT, (OTONATUHUK,
COJIHEYHas OaTapes, CBETOAMOI.



Jlemoncmpayuu

®oT0o3ddeKT Ha yCTaHOBKE C IMHKOBOH Iu1acTuHOM. VccnenoBanue 3aKOHOB BHEIIHETO
dborodrddekra. CBeroanon. ConHeunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dyactui. [lmanerapHas
mogenb aroma. [locrynmatel Bopa. U3nyuenne u mormnouieHne (poTOHOB MpH HEpexojie aroMa ¢
OJIHOTO YPOBHS HEpruu Ha Apyroil. Buasl ciektpoB. CrieKTp ypOBHEHN 3HEPrUU aTOMa BOJOPOAA.

BousiHoBgIe cBolicTBa yacTull. BoisHbl ne bpoinsa. KopiyckynsipHO-BOJTHOBOM AyalIU3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAJIBHBIA  aHaIu3
(crieKTpOCKOII), Ja3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa. Onpenenenue IrMHbI BOJIHEI J1azepa. Ha0uroieHrne THHeHYaThIX
CIIEKTPOB u3JiyueHus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomol

HaGimotenne MTuHeRvaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOeHUs sapa. OTKphITHE PaIMOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHnio cocTaBa pagroakTUBHOTO n3nmydeHus. CBOHMCTBa anbda-,
Oera-, raMMa-u3ITydeHus. BIusHIe paJioaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpseiTHe TIpoTOHA U HelTpoHa. Hyknonnas moxaens snpa [elizenOepra—lBanenko. 3apsia
sapa. MaccoBoe uucino siapa. M30Tomnsl.

Anbda-pacnaa. DNEKTPOHHBIM M TO3UTPOHHBIN OerTa-pacnan. ['amma-uziayuyeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT maccel siapa. SaepHble peakiuu.
Jlenenue u CUHTES AAEP.

Snepubiii peakrop. TepmosinepHblii cuHTe3. [IpoGneMbl W MEPCHEKTUBBI  AIEpHON
JHEPreTUKU. DKOJIOTMUECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTulbl. OTKpeITHE NO3UTpoHA. MeToabl HaONIOEHUS U perucTpanuu
dJeMEHTapHBIX YacTull. DyHAaMeHTaNIbHbIE B3auMojeHcTBUs. EAMHCTBO (DU3MUYECKON KapTHHBI
MHUpa.

TexHn4ecKkue yCcTpoMCTBa U MPAKTHYECKOE NMPUMEHEHHUE: T03UMETp, kamepa BuibcoHa,
SJICPHBINA peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

HccnenoBanue TpekoB yacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3gen 8. DieMeHTHI aCTPOHOMHH M ACTPOPU3UKH

Otansl pa3BUTUs acTpoHOMUU. [IpHKiIaHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMMHM.

Bun 3Bé3gHoro Heba. Co3Besnusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIMMOE JABIMKeHHEe. ConHeuHas

cucrema.
Comnue. ConHeyHas akTUBHOCTh. cTtounuk sHeprun CosHIa v 3BE€311. 3BE3/1bI, KX OCHOBHBIE

XapakTepUCTUKHU. JluarpaMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI TJIABHOM

[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3X  TJIABHOM

IIOC/IE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE NPEICTABICHUS O
IIPOUCXOXACHNUHU U 3BoJounn CosHIA U 3BE311. DTanbl KU3HU 3BE3 L.



Mnineunsiii [IyTs — Hama ["anaktuka. [Tonoxenue u auxenue Connua B [Nanaktuke. Tumbl
rajiakTuk. PaguoranakTuky u kBazapel. UEpHBIE ABIPHI B AIpaxX rajlakTUK.

Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ua. Pazoeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3inydeHue.

MacmirabHast  ctpyktypa Bcenennoil.  Meraramaktuka.  Hepeménnple  mpoOieMbl
ACTPOHOMHUH.

Yuenuueckue nabarooenus

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C UCIOJIB30BAaHNEM KOMIBIOTEPHBIX MPUIOKESHUN TSI
OTIpe/ICTICHUs] TIOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3JIUS
CeBepHOro noiymapus u sipKue 3BE3/1bI.

HaGmonenus B Teneckon Jlynsl, manet, Mneunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢usuku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOIOTHUECKOH, COLMANIBHON U 3TUYECKOM
cdepax IesTSIBLHOCTH YeJIOBEKa, POJIb U MECTO (M3HKH M aCTPOHOMHH B COBPEMEHHOH Hay4YHOM
KapTUHE MHpa, Pojib (U3HUecKOil Teopuu B (HOPMUPOBAHMM TPEACTABICHUN O (U3HUECKOI
KapTUHE MHUpPa, MECTO (DU3MUECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUM O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzyuyenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocymiecTBIsieTcsl € y4&€ToM
COJIEP>KaTENIbHBIX MEKIIPEJAMETHBIX CBSI3ed ¢ KypcaMu MaTeMaTUKH, OUOJIOTUU, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

MesicnpeOomemnvle nowsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO ITO3HAHUSA:
SIBJICHUE, HAy4YHBIM (QakT, rumnore3a, ¢u3MUecKkas BeIWYMHA, 3aKOH, Teopus, HAOJI0JIeHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBl YpaBHEHHH, TPUTOHOMETpUYECKHe (YHKIUU: CHUHYC,
KOCHHYC, TAaHIE€HC, KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOCKIIMM HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKH TI0JI00US TPEYTOJIBLHUKOB, OMPeIeNIeHNe TUTOMAIN TUIOCKUX (GUryp u oobéma Ted.

buonocus: snextpuueckue SBICHUS B )KUBOW MPUPOJIE, KONeOATeNbHbIE JBUKCHHS B KUBON
MPUPO/JIE, ONITUUECKUE SIBJICHUS B KUBOM NPUPOJIE, ACHCTBUE PaIUALIMH HA KUBbIE OPTraHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KpHUCTaUIMUecKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOW PEIIETKU, CTIEKTPaIbHbIN aHAIIN3.

Teocpaghus: MarHUTHBIE TONIOCAa 3€MITH, 3aJ€KH MAarHUTHBIX Py, (HOTOChEMKA 3eMHOU
MOBEPXHOCTHU, IPEICKA3aHUE 3EMIIETPSICEHUI.

Texnonocusi: TMHUU HIEKTpOIEpeaad, T'€HEpaTop IMEePEMEHHOI0 TOKa, 3JIEKTPOABUTATElb,
MHIYKIMOHHAs Te4yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
MIPOCKITMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COTHEYHast OaTapest.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IMTPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIET'O OBPA30BAHUA

OcBoenne yueOHoro mpenvera «Ddusmka» Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUS
(6a30BBIil YPOBEHB) JOMKHO 00ECTICUYUTH JOCTIKEHUE CIIEIYIONINX TMYHOCTHBIX, METAaIPEeIMETHBIX
Y IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mnpeamera «Du3HKa» OIKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIuXCsi PYKOBOJICTBOBAThCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MTO3UIIMEH JTUIYHOCTH, CUCTEMOM IIECHHOCTHBIX OPUEHTAIINM, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUM,



COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOT0 00IIeCcTBa, PaCIIMPEHHUE KU3HEHHOTO
OTIBITA U ONBITA JIEATEILHOCTH B MPOLIECCEe peau3alliii OCHOBHBIX HAINPABICHUN BOCIIUTATEIHHON
JESTeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCcKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unMuM  oOydaromierocss Kak  akTHBHOTO |
OTBETCTBEHHOT'O YJI€HA POCCUNCKOr0 OOIIECTBA;

MPUHATHE TPAIUIIMOHHBIX O0IIEYEIOBEYECKIX TYMAaHUCTHUECKUX U IEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEBHOCTh B MHTEPECaX TIpa)kIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;

yYMEHHE B3aUMO/ICHICTBOBATH C COLIMATIbHBIMU HHCTUTYTAaMH B COOTBETCTBHHU € UX (DYHKUIUIMU
Y Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapHOW ¥ BOJIOHTEPCKOHN JIEATEILHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UIEHTUYHOCTH, TAaTPUOTHU3MA,

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSM POCCUHUCKUX yUEHBIX
B 00J1acTU (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBE/ICHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAllMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCIIE B ACITEIbHOCTH YUYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OyAyIIero;

4) 3cTeTHYECKOr0 BOCIHUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOTr0 BOCIIUTAHMS:

MHTEPEC K Pa3InIHbIM chepaM mpodecCHOHATBHON IeATEIbHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢u3MKOM M TEXHUKOW, yMEHHE COBeplIaThb OCO3HAaHHBIM BbIOOp Oyaymeidl mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHEI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O U CaMOOOpa3oBaHUIO B 001acTH (PU3MKU Ha
MPOTSKEHUU BCEU )KU3HH;

6) IKOJIOTNYECKOT0 BOCTTUTAHUS:

C(OPMHPOBAHHOCTh  DKOJIOTMYECKOH KyJNbTYphl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
HKOJIOTHYECKUX MPO0IIeM;

IUTAHUPOBAHHUE U OCYIIECTBICHHE IEHCTBUI B OKpPY’KaIOLIEH cpejie Ha OCHOBE 3HAHUS Lieseit
YCTOHYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacipeHue OIbITa ASITeTPHOCTH SKOJIOTHYECKON HANPaBJICHHOCTH HA OCHOBE MMEIOIIHXCS
3HaHUU 10 (U3HKeE;

7) HEeHHOCTH HAYYHOTI'0 TIO3HAHWS:

C(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyeckoil HayKu;

OCO3HaHME [IEHHOCTH HAY4YHOH J1eTeIbHOCTH, TOTOBHOCTb B IIpoliecce U3yUeHHs (PU3UKH
OCYIIECTBIISITH MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIHHOCTh HHANBHUIYAIBHO H B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
ba3oBble jiornyeckue AeiCTBUA:



CaMOCTOSITENTLHO (POPMYIMpPOBaTh H aKTyaIHM3UpOBaTh NpoOlieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEEATh LU JIeATeIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IJIaH PEHICHHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCSl MaTePUATbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIENIAM,
OLICHHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUSIX pEAIbHOT0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHE MTPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBaTebCKue 1eiCTBHA:

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMM MOHATUAMHU M MeEToJaMu (U3UYECKOM
HayKH,

BIIa/IETh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKOM W MPOEKTHON [eATeIbHOCTH B 00JIACTH
(bU3KMKHN, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY IMOUCKY METOJOB pEIICHUs 3a1a4
(U3HYECKOTO COJepKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHWS;

BIIQJIETh BHUJIAMHU JAESITENBHOCTH [0 TOJTYYEHHIO HOBOTO 3HAHHUA, €ro HWHTEepIpeTalluu,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CUTYallUiX, B TOM YHCIE IPU CO3TaHHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

BBISIBIIATh IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aja4y, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JUIS I0Ka3aTeIbCTBA CBOMX YTBEPKACHUIM, 3a/1aBaTh MMapamMeTphl
Y KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEHICHUs 3aJaud Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTENbHON NEATEIBHOCTH, B TOM
YHUCJIE NPU U3YUYEHUU QUBHKY;

JaBaTh OIIEHKY HOBBIM CHUTYyalldsSM, OLIEHUBATh MPHOOPETEHHBIM OIBIT; YMETh MEPEHOCHUTH
3HAHUA M0 (PU3UKE B MPAKTUYECKYIO 0OJIACTh JKU3HENEATEIHbHOCTH; YMETh MHTETPUPOBATH 3HAHUS
W3 Pa3HBIX MPEIMETHBIX 00JacTell; BEIABUTAaTh HOBBIC UCH, MIpejiaraTh OpUTrHHAIBHBIE TOAXO0IbI U
pelIeHus; CTaBUTh MPOOJIEMBI U 33]1a4H, IOMYCKAOIINE aTbTePHATUBHBIE PEIICHUSI.

Pa6ora ¢ unpopmaumeii:

BIIQJIETh HAaBBIKAMH TONY4YeHUS WHGOpMANUUd (PU3NYECKOTO COJCpKAHUS W3 HUCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TMOMUCK, AaHAJIW3, CUCTEMATU3AIUI0 U
WHTEPIpETAINIO HHPOPMAIINH Pa3TMYHbIX BUIOB U (HOPM MPEICTABICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOIB30BaTh CPeACTBAa MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPraHU3allMOHHBIX 3aJad C CcoOtoJeHreM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX WU ITUUYECKUX
HOPM, HOPM HHPOPMAITHOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUS B PA3IMUHBIX (popmarax ¢ y4€ToM Ha3HAuUCHUS
nHpopMalUd W IIeNIeBOM ayJUTOPHH, BHIOWpas ONTUMAJIbHYI (QOpMY TMPEICTaBICHHUS W
BHU3yaJIU3alUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBHS:

OCYIIECTBIISITH OOIIIEHUE HA ypOKax (PM3UKH U BO BHE-YPOUHOU JEATEIHLHOCTH; PACTIO3HABATH

MPEANOCHUTKYA KOH(DIUKTHBIX CUTYalluil U CMTYaTh KOH(DIUKTHI; pa3BEPHYTO H JIOTHYHO M3JIArath



CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CpEACTB; IOHMMATh M MCIOJIb30BaTh
NPEeUMyIECTBa KOMAHJHOM H WHIUBUAyalbHOW palOThl; BBIOMPATh TEMAaTUKy M METOJBI
COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB U BOSMOMKHOCTEHN KaX/10T0 YjeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JAEHCTBUSA
0 €€ JOCTHMKEHHUIO: COCTAaBIATh IUIAH JACUCTBUM, pacHpencsaTb poJd C Yy4ETOM MHEHUU
Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIa/ia M KaXKIOr0 YYaCTHHKA KOMaHbl B OOLINII pe3ysabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLIEHMBAThb HJAEU C IIO3ULUU HOBU3HBI, OPUTHMHAJIBHOCTH,
MIPAKTUUYECKON 3HAYMMOCTH;

OCYIIECTBIISTH MO3UTUBHOE CTPATETUYECKOE MOBE/ICHUE B PA3IUUYHBIX CUTYAIUX, IPOSIBIATH
TBOPYECTBO U BOOOpa)keHHUE, OBITh MHUITHATHBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe YUeOHbIe JeliCTBUSs
Camoopranmszaums:

CaMOCTOSITENIFHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIbHOCTh B 00JMACTH (U3UKH H
aACTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTAaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH PEUICHHUs PACUETHBIX M KayeCTBEHHBIX 3ajad, IIJIaH
BBIIIOJTHEHUSI  NPAKTUYECKOW paboThl ¢ Y4YETOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOYTEHUH; JaBaTh OLEHKY HOBBIM CUTYAaIIHSIM;

pacmvpsaTh pPaMKH Y4eOHOro IMpeiAMeTa Ha OCHOBE JIMYHBIX [PEANOYTCHUN; [eNnaTh
OCO3HAHHBI BBIOOpP, APryMEHTHPOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a pEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO 3PYIUIMU B 00JaCTU (PU3MKH, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTE/JICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMHU MO3HABATEJIBbHON peQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICIUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BATh MPUEMBI pe(IIEeKCUU JJIS OLIEHKU CUTYaIlH, BEIOOpA BEPHOTO PEIICHUS; YMETh
OLICHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PEIIEHUS 110 UX CHUKCHHIO; IPUHUMATh MOTHUBBI U
apryMEeHThI IpYTUX MPH aHaJIU3€ pPe3yIbTaTOB AESITEIbHOCTH;

MPUHUMATh Ce0sl, TMOHMMas CBOM HEJOCTAaTKU U JIOCTOMHCTBA; NPUHUMATh MOTHBBI U
apryMeHTBbl APYTUX IPH aHAIU3€ PEe3yJIbTATOB AEATEIBHOCTH; MPU3HABATH CBOE NPaBO M IPABO
JPYTUX Ha OMIMOKH.

B mponecce AoCTHKEHHS JTMYHOCTHBIX PE3yJlbTaTOB OCBOEHMS MPOrpPaMMBbl MO (U3UKE JIs
YPOBHSI CpefHero oOmero oOpa3oBaHMs y OOYYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, MPEAINOoaralonmi chopMHUPOBAHHOCTE!

CaMOCO3HaHUS, BKJIIOYAIOIIETO CMOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM AMOITMOHAILHON c(ephl, OBITh YBEPEHHBIM B cebe;

CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE NOBEJEHHE, CIIOCOOHOCTh aaNnTUPOBATHCA K SMOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlUM, BKJIIOYAIOLIEH CTPEMJIEHME K JOCTH)KEHHIO LEIU M YCIEXy,
ONTHMHU3M, HUHUIIUATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/sl U3 CBOMX BO3MOXHOCTEH;



OMIIaTHUH, BKHIOanOHleﬁ CIIOCOOHOCTh IOHMMATh SMOIHUOHAJIIBHOC COCTOSAHUC HOpPYTIUX,
YUUTBIBATH €TI0 IIPU OCYIICCTBICHUN O6H_I€HI/I$I, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIIMAaJIbHBIX HABBIKOB, BKIIOYAaKOIIHUX CIOCOOHOCTD BbICTPpAaWBAaTb OTHOILICHUA C APYI'HMMH
JJIFOABbMU, 336OTI/ITBCH, IIPOSABJIATE HHTCPEC U paspCuIaTh KOH(bJ'II/IKTBI.

IHPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce npeIMeTHbIE pe3ysibTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C()OPMUPOBAHHOCTD Yy O0OYUAIOIIUXCSI YMEHHUI:

JEMOHCTPHPOBATh Ha MpHUMeEpax poJib U MecTO (PHU3MKH B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUM U TEXHOJIOTHMM, B IIPAKTUYECKOU
NESATEIBHOCTH JIIOJCH;

YUUTBIBAaTh T'PaHULIbI IPUMEHEHHSI U3YUEHHBIX (U3UUYECKUX MOJEJIEH: MaTepraibHas TOYKa,
WHepIUanbHas cUcTeMa OTcYéra, abCOMIOTHO TBEPAOE TENO, WICATBHBIN Ta3, MOAETH CTPOSHUS
ra3oB, )KUJIKOCTEH M TBEPIBIX TEJN, TOYCUHBIA DIIEKTPUUYECKHHA 3apsii MpU PEUICHUH (PU3NIECKUX
3a1a4;

pacrio3HaBaTh (U3MUECKUE SBJIECHUS (Ipolecchl) U OOBICHATH HX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHHUSl BEUIECTBA M AJIEKTPOJAMHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOHOE NaJICHUE TEI, JBUKECHHE
10 OKPY>KHOCTH, MHEpLUs, B3auMozencTBue Tein, auddys3us, O6poyHOBCKOE JBUKEHHUE, CTPOCHHE
KHUJIKOCTeH U TBEPIBIX TeJl, U3MEHEHHEe 0O0bEMa Ted NMpHU HarpeBaHUU (OXJIAKIACHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCAlMsl, IUIAaBICHHE, KpUCTAJUIM3allus, KHUIIEHHE, BIAXXHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS Ta3a IPU €ro HArpeBaHMM B 3aKPHITOM COCYZE, CBA3b MEXIY
IapaMeTpamMH COCTOSIHHA r'a3a B U30IIPOLIECCaX, MEKTPU3ALMs TeJ, B3aUMOJCHCTBUE 3aps10B;

OIUCHIBATh MEXaHUYECKOE JBMKEHHE, UCIIONIb3YS (PU3UUECKUE BETMUNHBI: KOOPANHATA, Y Th,
nepeMeleHne, CKOpocTh, YCKOpeHHe, Macca Teja, Cuja, UMITYJIbC Tella, KWHEeTUYecKas dHeprus,
MOTEHLIMAJbHAsl HSHEpPrusi, MeXaHWyeckas padoTa, MeXaHMYecKas MOUIHOCTh; IpPU ONUCAHHUU
MIPaBWJIbHO TPAKTOBATh (PU3NUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI,
HaXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETMUUHY C JPYTUMHU BeTMYNHAMM;

ONMCHIBATh H3Y4YCHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBICHUS, MCIONb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHWE Tas3a, TeMIlepaTypa, CpeAHsisl KHHETHYecKas DSHEeprus
XaOTUYECKOTO JBMKEHHUS MOJIEKYyJl, CpPEJHEKBaApaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHssI SHeprus, pabora rasza, KO3(pQHUIMEHT IOJIE3HOT0 NEHCTBUS TEMIOBOrO
JIBUTaTelsl; IpU ONMUCAHUU NPAaBUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3yEeMbIX BEIUYHH, UX
0003HAaYEHUSI M €IMHUIIBI, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3MUECKYIO0 BETUUYHMHY C
JIPYTUMU BETUUMHAM;

ONKCHIBATh H3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA U DJEKTPUUYECKHE SBICHUS
(mporecchbl), UCHONB3YS (U3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUN 3apsisl, SJEKTPUYECKOoe TOoJe,
HanpsLKEHHOCTD MMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIIMAJIOB; MIPH OMMCAHUU MPAaBUIBHO TPAKTOBATH
(bu3nYecKUi CMBICI UCITIONIb3YEMBbIX BEIMYUH, UX 0003HAUEHUS U €IWHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMYMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE NPOLECChl M SBJIEHUS, HCIONB3YysS (U3MUECKHE 3aKOHBI M
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HproToHa, 3akOH coxpaHEHHs
MEXaHMUYECKON IHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCA, NMPUHLMII CYNEPHO3ULMHU CHJI, NPUHIIMII
paBHONpPABUS HMHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOEHUS
BEIIECTBA, FA30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKON YHEPTUM TEILIOBOTO IBHKEHHUS MOJIEKYJI
¢ a0COFOTHOM TeMIIEPaTypOid, IEPBbII 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAHCHHUSI SJIEKTPUIECKOTO



3apsina, 3akoH KylioHa, mpu STOM pa3nuyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHUE U yCIIOBUS (IpaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyarh yciIoBHs UX O€3011aCHOIO MCII0JIb30BaHMsI B IOBCETHEBHOM JKU3HU;

BBIMIOJIHATh OKCHEPUMEHTBI IO HCCIEIOBAaHUIO (DU3MUYECKUX SBICHHH M TIPOLIECCOB C
MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, pH 3TOM (popMyIInpoBaTh mpodiiemMy/3anaqy
U TUNOTEe3y y4yeOHOro 3KCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 IMPENJIOKEHHOro 00OpyI0BaHUS,
IIPOBOJIUTH ONBIT U (POPMYITHPOBATH BBIBOABI;

OCYIIECTBIISATh NPSAMBIE U KOCBEHHBIC U3MEPEHUs (PM3NIECKUX BEIUYHH, IIPU 3TOM BBIOUPATH
ONITUMAJIBHBIA CIIOCOO M3MEPEHHsT M HMCIOJIb30BAaTh HM3BECTHBIE METO/bI OICHKH MOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUYMHAMH C UCIIOIb30BAHUEM HPSIMBIX
W3MEPEeHUH, TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBATH pPE3yIbTaThl MOIYyYCHHON
3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUjE TaOJMIl U rpadUKOB, J1eNaTh BBIBOJBI 10 pe3ybTaTaM
UCCIIEIOBaHMS;

coOiogaTh mpaBwia O€30MacHOr0 TpyAa NpPU HPOBEIEHUM HCCIEIOBAaHMH B pPaMKax
y4e0HOTO  JKCIIEPHMEHTa, y4eOHO-HCCIIEIOBATENbCKOH ¥ MPOEKTHOW  JEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPUTENIBbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BAHHUS;

pelaTh pacy€THbIE 3a/1a4M C SIBHO 3aJlaHHON (hrU3MUYecKOl MOJIENbIO, UCIIONb3Ys (hru3nyeckue
3aKOHBI M TPHHLUIBI, HAa OCHOBE aHajHM3a YCIOBHS 3aJadd BBIOMpATh (DU3MYECKYIO MOJIEIb,
BBIJIENATh (DU3MYECKHE BEIMYMHBI U (OPMYJIBI, HEOOXOAMMBIE UIsi €€ pElIeHHs, INPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOTYYEHHOIO 3HaYeHUs (PU3NUECKOM BETUUUHBI;

pelaTe KauyeCTBEHHBbIE 3a/layd: BBICTpaUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO LEMNOUYKY
paccykJIeHHi ¢ OTIOpOi Ha U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

MCIOJIb30BaTh MPHU PEIIEHUU y4eOHBIX 3a]a4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYPUPOBaHHS, HUHTEpHpEeTallud U TMpEACTaBIE€HUS Yy4eOHON U HaydyHO-
NOMYJIAPHON MH(OPMAIIUK, MOJyYeHHON U3 PAa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBAThH
noJty4aemMyro uHdopmaruio;

MPUBOJIUTh TNPUMEPHI BKJIAJAa POCCUUCKUX M 3apyO€KHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3MKe B MOBCEAHEBHOM KU3HU AJIs 0OecreueHus
0€30MacHOCTH MpH OOpalleHuH ¢ IpUOOpaMu U TEXHUYECKHUMH YCTPONCTBaMH, JUIsI COXpaHEHUS
3/10pOBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKPY KaIOIEeH cpefie;

paboTaTh B TPyMIE C BBIIOJHEHUEM Pa3IMYHbIX COLUAIbHBIX POJel, IIaHupPOBaTh paboTy
IpyOObl, palMOHAIBHO paclpenensTh OOf3aHHOCTH W IUIAHUPOBATh  JIEATEIbHOCTH B
HECTaHJApPTHBIX CHUTYallUsX, a/J€KBAaTHO OLEHWBATh BKJIAJ KaXXJIOTO W3 YYAaCTHHKOB TpPYMIbl B
peleHre paccMaTpiuBaeMoil pooIIeMBl.

K xonmy obyuenuss B 11 kJiacce npeaMeTHble pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCcTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHONW TEXHHMKM M TEXHOJOIHH, B NMPAKTUYECKOU
JesITeIbHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TNPUMEHEHHUS M3YYEHHBIX (QU3MYECKHMX MoJeie: TOouYeYHBIN
JNEKTPUYECKUH 3apAll, JIyd CBETa, TOYECUHBIM MCTOYHHUK CBETA, SIACPHAs MOJEIb aTOMa, HYKJIOHHAs
MO/IEJIb AaTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4;



pacrio3HaBaTh (HU3MUECKUE SBJICHUS (IpOIEecChl) U OOBICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAHTOBOH (DM3MKU: SJIEKTPHUECKAs MPOBOJUMOCTH, TEIIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHuTHOE JEeHCTBUS TOKA, B3aMMOJACHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKUUS, JeHCTBUE MArHUTHOTO II0Js HAa HPOBOJHMK C TOKOM M JBWXYILUUHCS 3apsi,
JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, NMPSAMOJIMHEHHOE PACHPOCTPAaHEHUE CBETA, OTPaKEHHE,
npejoMiieHue, uHTepdepeHuus, audpakuds W MONApU3aIMs  CBeTa, JHUCIEpPCHS  CBETa,
dotoanekrpudeckuit 3pdext (poroaddexr), cBeToBOE aaBlIeHHE, BOSHHKHOBCHHE JIHMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJa, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaJUOAKTUBHOCTH;

OIMCHIBaTh M3YYCHHBIE CBOWCTBA BELIECTBA (DJICKTPUYECKHE, MArHUTHBIC, ONTHUYECKHE,
AJIEKTPUUYECKYI0 TPOBOJUMOCTD PA3IUYHBIX CPEJ) M DJICKTPOMATrHUTHBIC SBJICHUS (IPOLECCHI),
UCHONb3yd (U3MUECKUE BEJIMYMHBL: DJIEKTPUYECKMH 3aps], cuja TOKa, D3JIEKTpPUYECcKOoe
HanpsHKeHUe, 3JIEKTPUYECKOe CONPOTHBIIEHUE, Pa3HOCTh MOTEHIMAJIOB, IEKTPOABIIKYILAS CHIIA,
paboTra TOKa, WHAYKIWS MAarHUTHOTO TOJs, cwia Amrmepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTyIIK{, JHEPrusl JJEKTPUYECKOrO0 W MAarHUTHOTO TOJIeH, TMEepHOoJ M YacToTa KojeOaHWi B
Kosie0aTenbHOM KOHTYpe, 3apsii U cuja TOKa B IPOLECCe I'AaPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHME€ W OINTHYeCKas Cujla JIMH3bl, IpPU OINUCAaHUM HPaBUIBHO
TPAaKTOBaTh (PM3NYECKUN CMBICI MCIIOJIb3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €JMHUIIBI, YKA3bIBATh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETHUMHY C APYTUMH BETHUYUHAMU;

OIMCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U TPOLIECCHI, HCIIONB3Ys (PU3NUECKNE BEIINIHHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrUsl U UMITYJbC (OTOHA,
MEpUOoJl TONypaclana, dHEprus CBSI3W ATOMHBIX SJep, NMPH ONMHCAHWHM MPABWIBHO TPAKTOBAThH
(bu3NYEeCKU CMBICIT MCIIOJIb3YEMBIX BEIHMYNH, UX 0003HAYCHHS U €IWHUIIBI, YKA3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAUCHHE
(bu3n4ecKoil BETUYNHBL;

aHATM3UPOBaTh (U3NYECKHUE TMPOLECCHl W SBIEHUS, HCIONB3Ys (pu3uyeckre 3aKOHBI WU
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEIHLHOTO U MaPaUIeIbHOTO COSMHEHHUS TPOBOIHUKOB,
3akoH Jlxoyns—JleHuma, 3akoH AJIEKTPOMAarHUTHOM MHIYKLIMH, 3aKOH HPSIMOJUHEHHOro
pacrpoCTpaHEHHsI CBETa, 3aKOHBbl OTPAaXXEHMs CBETa, 3aKOHbBI IPEIOMJICHHMS CBETa, YpaBHEHHE
OliHmTeHa s Gporodddexra, 3aKOH COXpaHEHUS! IHEPTHH, 3aKOH COXpPaHEHHs] UMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MaCCOBOTO YHCIIA, MOCTYIaThl bopa, 3akoH
pPalMOAaKTUBHOTO pacmajia, OpU O3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIpAXKEHUE U YCIIOBHS (TPaHMLIbl, 00JIaCTH ) IPUMEHUMOCTH;

OIpeJIeNIATh HallPaBJIeHUE BEKTOPAa MHIAYKIMH MAarHUTHOTO IOJISl TPOBOIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATh HM300pakeHUE, CO37aBaEMOE IUIOCKUM 3€pKajioM, TOHKOW JIMH30M;
BBITIOJIHATh SKCIEPUMEHTHI TI0 HMCCIIEIOBAHUIO (PH3MUECKUX SBICHHH H TIPOIIECCOB C
WCTIOJIH30BaHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHUIl: MpH 3TOM (popMyImupoBaTh mpodiiemMy/3amaqy
U TUNOTe3y Y4eOHOro 3KCIepHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOIOo 000pYAOBaHMUS,

MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBISATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH, IIPU 3TOM BHIOMPATh
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPECHU;

WCCIIEIOBATh 3aBHCUMOCTH (DM3UYECKUX BEIMYMH C WCIOJIB30BAHUEM IPSIMBIX W3MEPEHUI:
IPU 3TOM KOHCTPYHMpOBaTh YCTAHOBKY, (PMKCHUPOBaTb pE3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(¢u3MYeCKUX BETUYMH B BUJIe TaOIHIl ¥ rpaUKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHMS;



coOnroaTh TpaBuia OE30MacHOTO Tpyda MPU MPOBEICHUU HCCICAOBAaHUNH B paMKax
y4e0HOr0  JKCIIEpUMEHTa, Y4eOHO-HCCIENOBATENBCKOW M MPOCKTHOW  JEATEIIBHOCTH  C
WCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000Dy IOBAHHUS;

pemiath pacu€THBIC 33Ja4M C SBHO 33IaHHON (PM3MUYECKON MOJIEIBIO, UCTIONB3Ysl (PU3NICCKUE
3aKOHBI W TPHUHIIMITBI, HA OCHOBE aHallM3a YyCIIOBUS 3aJadd BbIOMpaTh (PU3UYECKYIO MOJEIb,
BBIICTIATh (DM3MUECKHE BETUYMHBI U (OPMYIbI, HEOOXOAMMBbIE Al €€ pellieHus, MPOBOIUTH
pacuéThl U OLICHUBATh PEAIbHOCTD MOTYYEHHOIO 3HaYCHHS (PU3NYECKON BEJTMUHHBI;

pelaTh KAauyeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUHUBYIO LEMOYKY
paccyXJICHHIA ¢ OTOPOI Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECCKHE SBIICHUS;

WCIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3aJa4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUIS  TIOMCKAa, CTPYKTYpPUPOBAaHMS, HWHTEpPIPETAllMd U TpPeACTaBlIeHUS Yy4eOHOM U Hay4dHO-
MOMYJSAPHON MHGOPMAIUU, TIOTYUYEHHONW U3 Pa3UYHBIX HCTOYHHKOB, KPUTHYCCKU aHAIIM3HPOBATH
MOJTy9aeMyt0 HHPOPMAITHIO;

OOBSICHATH MPUHIMUIBI ISHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
yCIIOBUS X O€30MaCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJIUTh TMPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3KKE B MOBCEIHEBHOM KU3HU i1 00ecreueHus
0€30MacHOCTH MPH OOpALICHUH C MPUOOpPaMHU U TEXHUYECKUMHU YCTPOWCTBAMU, JJISi COXPaHEHUS
3J10pOBbS U COOJIIO/IEHNS] HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOLIEH cpeie;

paboTaTh B TPYMIIE C BBITIOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJICH, TNIAHUPOBATH PadoOTy
TpyNIbl, palMOHANBHO paclpenensTh OOf3aHHOCTH W IUIAHUPOBATh  JIEATEIbHOCTh B
HECTaHJApPTHBIX CHUTYalUsAX, aJ€KBATHO OIIEHMBATH BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYMNIbl B
pelieHre paccMaTpuBaeMON IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJTACC

KoauuecTBo yacon DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IpakTuueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHU S
bubmuoreka [JOK
1.1 ®u3uKa U METOIbl HAYYHOTO ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paszgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematirka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubnuoreka [JOK
' da30BbIe IIEPEXOMBI https://m.edso0.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 pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK

4.1 DEKTPOCTATHIE 10 https://m.edso0.ru/7f41bf72
4.2 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bu6mmorexa [IOK

' Pa3IMYHBIX cpeslax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PezepBHOE Bpems 2

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTHueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTHoO€ 1osie. DIeKTpoMarHuTHas bubnmnoreka [JOK
11 11 1 3
WHIYKUHUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHu4ecKue 1 3IEKTPOMArHUTHbHIE 9 1 bubnmoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKue 1 AIeKTPOMAarHUTHbBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [{OK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CITEIMAIBHON TEOPHUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuotexa [JOK
4.1 OJIeMEeHTHI KBAHTOBOU ONTUKA 6 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bubmmoteka [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

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEeHTHl aCTPOHOMUH U aCTPO(DU3UKH 7 ﬁ;ﬁnﬁr(::g;?ﬁﬁ £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 Ob6o06maroree MOBTOPEHNE 4 ]SEISSHE;T:;(;?:Z}; £41c07c
Htoro no paznemy 4
PesepBHOE Bpems 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 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoasusie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
dusznka — HayKa 0 IIpUpoJie.
1 Hayunrsle MeT(})] bl HOLI:HEE)HI/I}I 1 bubmmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeTr0 MUpPA
Poie 1 MecTO Qu3MKH B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIIOIeH
Mexanudeckoe IBUKECHHUE.

3 OTHOCHTEIIFHOCTh MEXaHUIECKOTO 1 bubmorexa [JOK
nerokeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE

4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bubmuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIIMHENHOE 1 bubmuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 but6mmorekxa [IOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BHXEHUE.

7 JIBr>keHUEe MaTepUaIbHOM TOUKH 110 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuntun oTHOCKUTELHOCTH [ anwies. 1 but6mmoreka [IOK



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
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WuepunanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bubmuorexa [JOK

9 Cynepro3uiuu cui. Bropoii 3akon
Hep B P . https://m.edsoo.ru/ffOc3be8
Herotona 117151 MaTepraibHO TOUKH
Tperuii 3axkoH HeroToHa nist bu6mmoteka [IOK

10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna

11 TspkecTu. IlepBas kocMuyeckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. KoaguuneHnt tpenusi.

13 Cuna czn OTI/IBneI({bp(Iis)[ pH BI/I)P;CHI/II/I bubmmorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIM ra3e
[TocTynarenbHOE U BpaliaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmeHnT cuibl. [1neqo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEIIA
NMnynsc MaTepualbHONW TOYKH,

15 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnuotexa [JOK
Nmmynbc cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyibca. PeakTuBHOE JBUKEHUE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckast sHEprus MarepuaabHON bu6muoreka [IOK
Touku. Teopema 006 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun

17 [ToTennmanpHas YHEPTHSI. but6mmoreka [IOK



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

[ToTenunanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBsA3b paboThHI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPIruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HccnenoBanue cBsi3u pabOThI CUIIBI C
W3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KTyTa

20

KonTponbHas pabota no reme
«Kunemaruka. J[nnamuka. 3akoHbI
COXPAaHEHUS B MEXAHUKEY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddyszus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3alMOJEUCTBHS YaCTUI] BEIIECTBA.
Mogaenu cTpoeHus ra3os, )KUIAKOCTEH
U TBEPIBIX TEI

23

Macca monekyn. Konuuecto
BemiecTBa. [loctosiHHas ABoraapo

24

TennmoBoe paBHoOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp



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

Henscus

WUneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

23 ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHEel KUHETUYECKON SHEPTUU bubnmnoreka HOK
JIBH)KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

28 «MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMmu COCTOSHHUS
pa3peKEeHHOT0 raza»

29 W3omporeccsl B uaeanbHOM raze u ux bu6mmoreka [IOK
rpaduvecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObI €€ n3menenus. Komnuectro bubmuorexa [JOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsl OJHOATOMHOIO UAECAIBLHOTO
rasa

31 Buasl Tennonepenaun bubmorexa TTOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BELIECTBA.
32 KonngecTBo TeoTh! npu Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHBIN mporecce

33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTh mporieccoB B bubnuorexa [JOK



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
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npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpuniun geiicteus u KI1J[ remioBoii

bubmuorexa [JOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKOJIOTHYECKHUE MTPOOIIEMBI
TEIUIOOHEPTEeTHKH
38 O6o06maromuii ypok « MoJekyspHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo reme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
40 [TapooOpazoBanue 1 KOHIECHCAIIHS. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTENIbHAS
41 BJIAJXHOCTh BO3/yxa. HachleHHbIN bubmorexa LHOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHS bu6muoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. CoBpeMEHHbBIE MaTepHaIbl
[InaBneHue U KpUCTAIIM3ALINS.
but6mmorekxa [{IOK
43 VYnenpHas TEIOTa IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmorekxa [IOK
44
YpasHeHne Terosoro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUUEeCKU bu6muoreka [IOK

3apsan. JIBa Buaa dJIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa10B

[IpoBOIHUKY, AUINEKTPUKHU U

bubmuorexa [JOK

46 MMOJIYIIPOBOJHHUKHU. 3aKOH COXPAHEHUS
YHPOBOA p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. TouyeuHblil aneKTpu4ecKuit bubmorera LOK
' https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsisk€HHOCTB 2I1EKTPUYECKOTO
48 noss. [IpuHuun cynepno3unuu bubmuorexa [JOK
3JIEKTPUYECKUX MoJeu. JInnnn https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cuit 3J1IeKTpOCTaTHYECKOTO
49 noust. ITorennuan. Pasnocts bubmorexa LOK
) Halt https://m.edsoo.ru/ffOc6f00
MMOTSHIINAJIOB
IIpoBOIHUKH M TUAIESKTPHUKU B
50 3J'IpeKT OCTaTUYECKOM r[ol:J)Ie bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnexTpudeckasi IpOHUIIAEMOCTh
bu6nunorexa [IOK
51 Onekrpoémrocth. KoHnmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIUS 3apsKEHHOr0 bubmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGopatopHnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHCaTOpa"
[IpuHIMIT AEACTBUSA U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMPOBATHLHOTO

anmapara, CTpyMHOro pHUHTEepa.
DnexTpocTaTUuecKas 3aluTa.
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3azemiieHne 2IeKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akoH Oma 11st
y4acTKa 1enu

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MpoBOAHUKOB. JIaboparopHas pabota
«M3y4yeHune cMEIanHoro COSIMHEHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoys-Jlenna

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

58

3axon OMa /17151 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlabopatopHas pabora
«3mepenne J/]C ucrouHmka Toka u
€ro BHyTPEHHET'0 COPOTUBICHUSD)

bubmmoteka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJuI0B. 3aBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAs U
MpUMecHass PoBOANMOCTh. CBoOCTBa
p—n-niepexoxa. [lonynpoBoHUKOBEIE
PUOOPHI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.

bu6nmmoreka [IOK

62 DNEeKTPONIUTHYECKAs TUCCOLIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B razax.

63 CamMoCTOSTEeTbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bu6nuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o006maromuit ypok 1 bubmmoreka [JOK
«DNEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbnas padora no reme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
3JIEKTPUYECKUM TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHblil ypok. KonTponbHas 1 bu6muoreka [IOK
pabora 1o Teme "DneKTpoauHaMuUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maromui ypok 1 bubmuoreka [IOK
o temam 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME
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11 KJTACC

KoauuyecTBO 4acoB

Konur | Ilpak JJIeKTPOHHbIE
Jlara
Ne poJb THYEC uudposeie
Tema ypoka usyue
n/m Bcero | Hble KHe o6pa3oBaTe/IbHbIE
HUA
pador | padort pecypchl
bl bl
[TocTostHHBIE MATHUTHI M UX B3aUMO/ICHCTBUE.
1 MarnutHoe nosie. BeKTop MaroHuTHOW MHAYKIMH. JInHun 1 bubmmorexa [JOK
. ' Y ' https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUA
5 MaruauTtHoe 1nosie npoBoAHMUKa ¢ TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
BzaumopeiicTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHas pabora «3ydeHne MarHuTHOTO TOJIs 1 1 bubnmnoreka [JOK
KaTYyILIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBUE MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.
4 Cuna Amrepa. Jlaboparopuast padora «cciaenoBanue 1 1 Bubmaorexa ITOK
. pa- patop p https://m.edsoo.ru/ff0c9ac0
JIeMCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM»
JlelicTBuE MarHUTHOTO MOJIS HA JABMIKYILYHOCS
5 3apspkeHHyto yacTuily. Cuia Jlopenna. Pabora cubl 1 bubmorexa [TOK
Y Y ' https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarHuTHas MHAyKus. [lotok BekTopa
6 MarHuTHOM nHayknuu. J/]C nHayknnn. 3aKkoH 1
3JIEKTpOMarHuTHOM MHAYKIMU dapanes
7 JlaGopaTtopHas pabota «VccrnenoBanue iBIEHUS 1 1 bubnmnoreka [JOK

BHCKTpOMaFHHTHOﬁ HUHIAYKIUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NunyktuBHOCTH. SBNnenue camonnaykiuu. IJ1C

8 CaMOMHIYKIIUH. DHEPTUsi MArHUTHOTO TOJISI KATYIIKH C bubmmorexa [JOK
' https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 110J1€
TexHuueckue yCcTpoiucTBa U UX IPUMEHECHUE:
9 IIOCTOSIHHBIE MAarHUTBI, SJIEKTPOMAarHuThI,
3JIEKTPOJIBUTATEIIb, YCKOPUTEIH JIEMEHTAPHbBIX YACTHIL,
WHIYKIIHOHHAS [1eYb
10 O06o6marmuil ypok « MaraHuTHOE ToJe. bubnmoreka [JOK
DNIeKTpOMarHuTHasE UHIYKITUS https://m.edsoo.ru/ff0cab82
11 KonrposnbHas pabora no teme «MarHutTHoe noJe. bu6nuoreka [IOK
DJIEeKTpOMarHuTHask UHAYKLUS» https://m.edsoo.ru/ffOcad58
CBobosaHble MexaHnueckue kosnebanus. ['apmonnyeckue
. bubmuorexa [JOK
12 Kosie0aHusl. YpaBHEHUE rapMOHUYECKUX KOoeOaHui.
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue seprun
JlabopaTtopHast pabota «VccrnenoBanue 3aBUCUMOCTH
13 nepuoJia MajbIX KOJIeOaHU Tpy3a Ha HUTH OT JJTMHbI
HUTH U Macchl Ipy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
14 AJIEKTPOMATrHUTHEIE KOJIEOAHUS B HI€ATbHOM bubmuorexa [JOK
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXTY https://m.edsoo.ru/ff0cb820
MEXaHUUECKUMH U DJICKTPOMArHUTHBIMU KOJICOaHUAMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHHsI SHEPTUU B bubmuoreka [IOK
uieaIbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX.
bu6nunorexa [JOK
16 BriHyxieHHbIe MexaHUYecKHe Kosiebanus. Pesonanc.

Brinyx1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMs

https://m.edsoo.ru/ffOcbb86
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IlepemennbIit TOK. CHHYCOUIAJIBHBIN IEPEMEHHBIN TOK.

bubmuorexa [JOK

17 MoIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
5 P y https://m.edsoo.ru/ffOcbd34
NeCTBYIOIIee 3HAYCHHUE CHITBI TOKA M HAMIPSKEHUS
18 Tpanchopmarop. [Ipon3BoacTBo, nepeaaya u
OTpeOJIEHUE 3IEKTPUUECKON SJHEPTUU
YCTPONCTBO M IPAKTHYECKOE PUMEHEHHE
19 AJIEKTPUYECKOT0 3BOHKA, T€HEpaTopa EPEMEHHOI0 TOKa bubmmorexa LHOK
P > TeHepatopa tiep ’ https://m.edso0.ru/ff0cc324
JUHUH 3JeKTpornepenad
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucrnonb3oBaHus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM KU3HU
MexaHnu4ecKkue BOJHBI, YCIOBHS PacIIPOCTPAHECHMUS.
21 [Tepuoxa. CxkopocTh pacipoCTpaHEHUS U JUTMHA BOJHBI bubmmorexa LIOK
proL P pacrpoctp ' https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJOIBHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. bubmmnoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnmnoreka [JOK
IIIxana >7€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paAMOCBS3H U TeNeBUAeHUs. PazButue
CpEACTB CBs3U. Pamnonokamus
bu6nunorexa [JOK
25 KonTponbnas pabota «KoneGaHus 1 BOJHBI)
p p https://m.edsoo.ru/ffOcc6f8
26 [IpssMmonmHEITHOE pacpocTpaHeHre CBETa B OHOPOHOM bubnmnoreka [JOK
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBeTta https://m.edsoo.ru/ff0cd350
97 OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuotexa [JOK

[TocTpoeHune n300pakxeHNii B INIOCKOM 3epKaiie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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

[Tpenomnenue cera. [lonHoe BHyTpeHHEE OTpasKEeHUE.

bubmuorexa [JOK

28 [IpenenbHbli yroi MoJHOr0 BHYTPEHHETO OTPaKCHUS https://m.edsoo.ru/ffOcd7f6
29 JlaboparopHuas padora «VI3mepeHue moka3aTens bubnmoreka [JOK
MIPEJIOMIICHUS CTEKJIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [loctpoenue n3obpaxenuii B mma3e. Dopmyia bubmuorexa [JOK
TOHKOM JIMH3bI. Y BEJIMUYEHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas paboTta «MccnenoBanue cBoiicTB
M300paKCHUM B JIMH3AX)
39 Hucnepcus ceeta. CnoxHblIi coctaB 6enoro csera. L{Ber.
JlaGopatopHas pabota «HaGmroeHue aucrnepcuu cBeTa»
33 WnTepdepenmus cera. udpaxmus ceta. bu6nuoreka [IOK
JudpakumonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonspusanus ceera bubmmorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOpPbI U yCTPOUCTBA U YCIOBUS UX
6€3011acCHOTr0 MPUMEHEHUS
36 I'paHuIbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH. bu6muoreka [IOK
ITocTynaTel crieUaIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJIEHUE bubmuorexa [JOK
BPEMEHU U COKPAICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus 1 UMIYJIbC PEIATUBUCTCKON yacTulbl. CBA3b bu6muoreka [IOK
MAaccChl C SHEPTUEN U UMITYJIbCOM. DHEPIUs OKOS https://m.edsoo.ru/ff0cfc68
39 KonTponbnas pabota «Ontuka. OCHOBHI CrieIUaIbHON bubmuoreka [IOK
TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHEPrust 1 UMITYJIBC bubnmnoreka [JOK

¢dorona

https://m.edsoo.ru/ffOcfel6
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OtkpeiTue u uccinenopanue porodddexra. OnbiTer A. T,

bubmuorexa [JOK

41
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddexra. YpaBHeHHE DUHIITESHHA IS bubnmoreka [JOK
dororddekra. «Kpachas rpanuna» dpororddekra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. OnbiThl I1. H. JlebeneBa. Xumudeckoe bubnmnoreka HOK
JIICUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoiCcTBa U MPAKTHUECKOE IPUMEHEHHE:
44 ¢doTorsIeMeHT, POTONATIUHK, COTHEUHAs Oarapes,
CBETOJINO]I
45 Pemenue 3amau mo remMe «e€MEHTHI KBAHTOBOM bubnmoreka [JOK
ONTHUKW https://m.edsoo.ru/ff0d0302
46 Mopuens atoma Tomcona. OneiTel Pezepdopaa mo bubnmnoreka [JOK
paccessHuIO a-yactull. [Inanerapnas moaens aroma https://m.edsoo.ru/ff0d091a
bu6nuorexa [IOK
47 IToctynater bopa
4 P https://m.edsoo.ru/ff0dOafa
Wznyuyenue u nornomenue GOTOHOB MpH Mepexoie
48 aToMa ¢ OJHOI'0 YPOBHSA SHEPTUU Ha Apyroil. Buasl bubmorexa LOK
P P PYTOH. https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBeIe cBolicTBa yactul. Bosasl ne bporns.
49 KopnyckymnspHo-BonHoBO# ayanu3Mm. ClIOHTaHHOE U bubmorexa HOK
PIYCEYTHD y ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3Ty4YCHHE
50 OtkpsiThe pagunoakTuBHOCTH. OnbITH Pesepdopaa mo bubnmnoreka [JOK
OIIPEACIICHUIO COCTaBa PAAUOAKTUBHOIO U3TyYCHUS https://m.edsoo.ru/ff0d0fd2
51 CsaoiicTBa anbda-, 6era-, raMmma-u3aydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
52 OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI. ANbda- bubnuotexa [JOK
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pacnaj. DIeKTPOHHBINA U TIO3UTPOHHBIN OeTa-pacra.
l'amMmma-u3nyuenue

https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B si7pe. SIepHbIe peakLuu.
Anepnelii peaktop. [IpoOnemsl, NEpCIEKTUBSI,
JKOJIOTMYECKHE aCIEKThI IICPHOM SHEPreTUKN

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

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1bI HaOJIFOIEHUS U PETUCTPALIUU HIIEMEHTAPHbIX
yactull. Kpyrieii cron «OyHnameHTaabHbIe
B3auMoJieiicTBUs. ENUHCTBO (pU3MUECKOM KapTHHBI
MUDPa»

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

55

Bug 38é3aH0r0 HEOa. Co3Be3nus, spKue 3BE3/IbI,
IUIaHETHI, X BUAUMOE IBMKeHHe. ColHeYHast cucTeMa

56

Comnnue. ConHe4yHast akTUBHOCTh. VICTOUHUK SHEPTUN
CoHna u 3B€37

57

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IBI TTIABHOM
MOCJIeI0BATEIFHOCTH. BHYTpeHHEe cTpoeHue 3BE3 L.
CoBpeMeHHbIE MPEJICTABICHUSI O TPOUCXOXKICHUN U
sposrrorri COJIHIIA U 3BE3]T

58

Mineunsiii [1yte — Hama I'anaktuka. ITonoxenue u
newxenne Conuua B ["anaktuke. ["anaktuku. Y€puole
JIBIPBI B SIAPAX TaJlaKTHK

59

Bcenennas. Paz6eranue ramaktuk. Teopust bonbioro
B3pbIBA. PenmkTOBOE M3iTydueHne. MeraranakTuka

60

Hepemennsie mpo0aeMbl aCTPOHOMHH

61

KonTponpHas pabota «DneMeHThl aCTPOHOMUU U
acTpou3uKm»
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O6o06matromuii ypok. Poib ¢pu3uku u acTpoHOMHUH B

62 SKOHOMMYCCKOH, TEXHOJOTHYECKOM, COIIMAILHON 1 1
TUYECKON cepax AeATeTbHOCTH YeJIOBEKa
63 O6o6mmaromuii ypok. Pons u mecto Gusuku u 1
aCTPOHOMHUH B COBPEMEHHOM HAYYHOM KapTUHE MHUPA
Oo6o6maromuii ypok. Poib gusudeckoii Teopuu B
64 (opMUPOBAHUHU IPEJCTABICHUN O PU3NUECKON KapTHHE 1
Mupa
O6o6maromuii ypok. Mecto ¢pu3nueckoil KapTUHBI MUPa
65 B 00IIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX 1
MPEJCTABICHUN O IPUPOJE
66 PesepBHblit ypok. MaruutHoe moiie. DJIeKTpoMarHuTHas 1
WHTYKITHS
67 PesepsHbiil ypok. OnTrka. OCHOBBI ClIEIUAIBHON 1
TEOPUU OTHOCUTEILHOCTU
68 Pesepnbiii ypok. KBanToBast pusuka. DneMeHThI 1 bubmmnoreka [JOK
ACTPOHOMUU U aCTPOPUUKHU https://m.edsoo.ru/ff0d1784
OBLIEE KOJI. HACOB 110 [TPOTPAMME 68
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