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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpernofaBaHus ydeOHoro mpeamera «Dusnka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuiickon denepanum, peaAU3YIOIIUX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3aAlMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHUs] (PM3MKU HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca PU3KMKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTeMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesnsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
W3ydyenne ¢Gu3MKH BHOCHUT OCHOBHOWM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUN TPHUMEHSTH
HAy4YHbIA METO/I MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0BaHUM.



B ocHOBy kypca (u3MKu i YpOBHS CpPEIHEr0 OO0Iero oOpa3oBaHHUs
MOJIOKEH PAd HAEH, KOTOpbIE MOXHO paccMaTpUBaTh KaK MPUHIUIBI €ro
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCHOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHX MPHIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTUH, a Takxke O0CYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUH, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yercs Mpexie
BCEro 3a CYET OpPTraHM3alMU JKCIIEPUMEHTAIBHON IESTEIbHOCTH O0YyYaroUTUXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTA0OPAaTOpHBIX pador,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeigeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOJAMMBIX JJIi KOHTPOJSI W  OICHKH, OCYIIECTBISETCS  y4aCTHUKAMHU
00pa30BaTeNbLHOTO TIPOLECCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJICHHUE
OOy4alOlMMHUCST YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHHS, HCCIEeTOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHWMaHUE YIENSETCS PENICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U UHTETrpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00OpyJ0BaHuEe (HOpMUPYETCS B COOTBETCTBUM C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 0011eM 00pa30BAHUU SIBJISTFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaloIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTEIUICKTYaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS PYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTrxeHne 3TuX Lejeil oOecneunBaeTcs peleHueM CIeAyIoUX 3a1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoObsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUICHMs] pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
(bu3nUecKol MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3gaHue (pU3NIECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M TPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMALHH,
OIPEIENEHMS TOCTOBEPHOCTH MTOJIyYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHME YCJIOBHMM JUISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
poBeNeHUsT J1a0OpaTOpPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHUIYAIbHBIX
0COOEHHOCTEH 00yJarommxcs.

Onucanne MarepuajbHO-TeXHU4YeCKOl 0a3bl meHTpa «Touka pocray,
HCIOJIb3yeMO# It peajm3anuu 001eo0pa3oBaTe/IbHOM MPOrpaMMbl 10
(pusuke.

B coctaB nientpa «Touka pocta» 1o ¢usuke BXoAsaT 6azoBas (00s13aTesibHAas)
4acTh W JIOTIOJHUTEIbHOE 000pynoBaHue. ba3oBas 4acTh COCTOUT U3 IMUDPOBBIX
JATYMKOB U KOMIUIEKTOB COITYTCTBYIOIIUX DJIEMEHTOB JIJISl OTIBITOB 10 MEXaHUKE,
MOJIEKYJIIpHON ~ (GU3HMKe, JJNEKTpOJMHAMUKE U  onTuke. JlomomHuTenbHOE
obopynoBanue (TMpoQUIBHBIA KOMIUIEKT) TIpeACTaBiseT co0oi 1udpoByro
nabopatoputo 1o ¢uszuke. JlaTymk aOCOMIOTHOTO JABIEHUS TPOU3BOJUT
u3MepeHuss aOCOMIOTHOTO JaBlieHUs. UyBCTBUTENBHBIA OJEMEHT JaT4YHKa
BBITIOJITHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO MhE30pPE3NCTOpa C BHEAPEHHOU



TEH30PE3UCTUBHONW CTPYKTYpPOH, KOTOpasi MO3BOJSET HCKIIOYUTh BO3MOKHbBIC
MOTPENTHOCTA M JOCTHUTHYTh HEOOXOJUMON TOYHOCTH HM3MEpeHud. B KoMIUIeKT
JTaTYrKa aOCONIOTHOTO JaBJCHUS BXOAUT THOKAas TepMETHYHAas TpyOKa s
MOAKIIOUCHHS INTyllepa JaTdyuka K JabdopaTopHOMYy o000OpyaoBaHHIO. JlaTymk
MOJIOKCHHUST (MArHUTHBIM) HW3MEPSET BPEMEHHBIC OTPE3KU MEXKIy MOMEHTaMHu
MIPOXOXKJICHUS O0BEKTA PAIOM C OECKOHTAKTHBIMHU JCTCKTOpaMH. beCKOHTaKTHBIE
JIETEKTOPHI ABJISIIOTCSI BEIHOCHBIMU U KPEMATCS HA METAJUIMYECKON MJIM MarHUTHOM
nmoBepxHocTH. KonumuecTBO ocell WM3MEpeHus JaTyuKa TMOJIOKEHUS paBHO 3,
JIAana3oH U3MepeHui no kaxaou u3 ocer X, Y u Z cocrasiusget ot 0 1o 360 rpaz.
KOMIIJIEKT COMyTCTBYIOIIUX 3JIEMEHTOB Il JKCIEPUMEHTOB MO MEXaHUKE.
KoMIIekT comyTCTBYIOIIUX AJIEMEHTOB JUIsl DKCIEPUMEHTOB MO MOJICKYJISIPHOU
¢uzuke. KOMIUIEKT COMYTCTBYIOIIUX SJEMEHTOB JJIsI JIKCIEPUMEHTOB IO
aieKTpoauHaMUKe. KOMIUIEKT COMyTCTBYIOIIMX 3JEMEHTOB JJIsi AKCIIEPUMEHTOB
10 ONITHKE.

COAEPKAHUE OBYUYEHMUSA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mpupone. Hayynbie MeTONBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MonenvupoBanue (GU3MYECKUX SIBICHUNM M TpolieccoB. HaydHbie THUIOTE3HI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecto Gu3NKKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxka
Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.
[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpJMHAT.
CrnoxeHune nepeMenieHui U CI0KEHUE CKOPOCTEM.



PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE aBuxkeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTM U IEPEMEIICHUs
MaTEepUAIIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKopeHne CBOOOIHOTO MaJIeHUsI.

KpuBonnHeitHoe  nBWkeHHE. JIBM)KEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPYKHOCTH C ITOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMHUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JB>)KCHUE CHAPSI0B, LEIHbIC U PEMEHHBIE MTEPEIavun.

Jlemoncmpayuu

Mopens cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapAKTEPHUCTHUK
JIBUKEHHS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABuwKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

Hamnpagiienue cKopocTy Ipu ABUXKEHUH 0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccenenoBanre COOTHOILUEHUS MEXAY IYTSAMH, IPOUACHHBIMU TEIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS [IapUKa B BSI3KOU JKUJIKOCTH.

N3yuyenue ABuKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuuu cui. Bropoit 3akon HeroToHa
JUT MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HbprOTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus, kauenust). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHNE aOCOTIOTHO TBEPIOTO TeENa.



MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaueHus. llnewo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: NOAIINUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3yuyenue nBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKH (Te€la), CUCTEMbl MaTepPUATbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHH.

[TorennuanbHas DHEPTHU. [TorennmanbHas JHEPrus yIIpyro
nepopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHasT  JHEprus Tejla  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckrue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.



[lepexon MOTEeHIMATBEHON SHEPTUN B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuu sxkcnepumenm, nabopamopHvie pabomoi

W3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIBI C U3MEHEHHEM MEXAHUYECKOW 3HEPIUU
Te€JIa Ha IPUMEPE PACTSKEHMS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJiekyasipHast u3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICHCTBUS YacCTULl BEUIECTBA. MOJENM CTPOECHMsI Ta30B, >KHIKOCTEU U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUAEaNbHOro raza. AOCOIOTHas TemrepaTypa Kak Mepa
CpelHEell KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul rasa. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnpeIThl 10 U PY3UHN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHUS HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.



HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMeTpaMu COCTOSHHS Pa3peKeHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buuapl  Teruonepeaayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KosruecTBO TEIIOTH NpH TEILIONEPEaAYE.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nerictBus TemioBod mamuHbel. [{ukn KapHo u ero ko3pduumeHT MoJIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHYTPEHHEN SHEPIUuM (TEMIIEpaTypbl) TeIa IpH TeIUIonepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayum3aius. Y AebHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerioBoro OamaHca.



TexHuyeckue yCTpOICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYCHHSI COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObI M3MepeHns BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIlleCTBRA.

JleMoHCTpalus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepeHre OTHOCUTEILHON BIIaXKHOCTU BO3AyXa.

Pasznea 4. JnekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OJNeKTpu3alMs TeNl. OJEKTpUYECKUM 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBONHHKM, OUANEKTPUKH W TOJYNPOBOAHWUKH. 3aKOH COXPAaHECHMS
AIIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHocTe  anektpuueckoro mnoiid.  [IpuHuumm
CYNEPHO3ULANA DNEKTPUUYECKUX Tosnel. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TOJIS.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM H JMINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMPOBAJIBHBIN arrapar, CTpyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBbHOE CONPOTUBIECHUE BEIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpruecKoi nenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAas MIPOBOJIUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKask AUCCOUALNS. DIEKTPOIH3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN N0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJTOIIAM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOUMOCTD AHO/IA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOIo0 COEIMHEHUS PEZUCTOPOB.

N3Mepenne 3MeKTpOABUKYIIEH CUJIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.



HaOmronenue anexrponusa.

MexnpeamMeTHble CBS3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTE€MaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHHM, JIMHEWHas (QYHKIHA,
napaboa, runepOosia, ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIUTHYECKAs JHUCCOLMALIMS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTUE€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YKCJI€ HaHOMAaTepHaioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYUHBIN MPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodoPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MaruntHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUWU. KapThHa JMHUKA MAarHUTHOU
WHIYKIAH TOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO



MPOBOJHUKA, KaTyIIKH ¢ TOkOM. OnbIT Dpcrena. BzaumoaelictBue mpoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIe. OJEKTPOABIKYIIAs CUJla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBLHO B OJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOJBUKYIIEH CHIbI MHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

Pa3znen 5. Ko1e0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBLE KOJIeOAHUSA
Konebarenrnas  cucrema. (CBoOOAHBIE  MEXaHHMYECKHE  KOJICOAHHS.
["apmonunueckue kosebanus. Ilepuwon, yacTora, amrumMtyaa u ¢asza KojaeOaHUM.



[Ipy>XMHHBIA MasTHUK. MaTeMaTu4ecKnuii MasTHUK. Y paBHEHHE TApPMOHHYECKUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJIIEKTPOMArHUTHBIMU KoJieOanusiMu. dopmyna TomcoHna. 3akoH cOXpaHEHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXarOUUMX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemenHpiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
WCITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKHN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HabGmronenne pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu mMoOCienoBaTeNIbHOM COEIMHEHMHM pE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexannueckue BOJHBI, ycinoBUsl pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble M OPOMOJIBbHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHHYECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



DONEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHUM.

HccnmenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOIIIOTHBIN TTOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKash Cujia TOHKOW JuH3BI. [locTpoenue u3obOpaxeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKHU.

BonnoBas ontuka. WnTepdepennuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaAOMIOAEHUS MaKCHMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakmus ceta. dudpaxunumonnas pemérka. YcioBue HaOM0IECHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpONCTBa M MPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHUE CBETa.
OnTuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKOna.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tonydyenue ciexkTpa ¢ MOMOIIbI0 AUGPAKIIUOHHON PEHIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npeioMIIeHUs CTeKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymnartsl
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.

Paznea 7. KBantoBast pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u s3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJibC (POTOHA.



OtkpeiTre u uccienoBanune Gorodrddexra. Onbitet A. I'. CToneToBa. 3aK0HBI
dororddekra. Ypasauenue DitHiTeHHA 111 Porodddekra. «KpacHas rpanuiar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE TPUMEHEHHE: (HOTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOIA.

BonnoBsie cBoiicTBa yactull. Bosusl e bpoiis. KopnyckynsipHO-BOJITHOBOM
JTyaJn3M.

CHNoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
paanoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompemeneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sigapa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnan. OJEKTPOHHBIA H TO3UTPOHHBIA Oerta-pacmaa. [amma-
U3JTydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepnbie peakuuu. JlesieHre U CUHTE3 SAED.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE ACTIEKThI AIE€PHON SHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHYECKOE NMPUMEHEHHUE: TO3UMETP, Kamepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DiemMeHTbI aCTPOHOMUM U ACTPOPUUKHU

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxkenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOoyIIapus U IpKUe 3BE3IbI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6001maoIee MOBTOPEHHUE

Ponb Qu3uku U acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(hepax mesTeTbHOCTH YeJI0BEeKa, POJIb U MECTO (PU3HKHU



¥ aCTPOHOMMHU B COBPEMEHHOM Hay4YHOUH KapTHHE MHpPA, POJIb PU3NUECKOIN TEOpHH
B (OpPMHpPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3NYeCcKOl KapTUHBI MHPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBS3aHHBIC C M3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECCKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIMH HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOW TMPUPOJE, KoJieOATeIbHBIC
JIBUKCHUS B KWBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOM MPUPOJIE, JCUCTBUE
pajyaiuy Ha )KMBbIE OPraHNU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKHA, CHEKTPaAJIbHBIN
aHaJu3.

leoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEPATOp TMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS INMPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOECTICUUTH JOCTIKEHUE CIETYIONUX
JUYHOCTHBIX, METAMIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO TpenmeTa «Du3ukay TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KUZHEHHOIO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY HAyYHOTO TBOPYECTRA,
npUCyIIEro (pU3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pPa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:



c(OPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TI00ATEHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1IeNIA JCSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHSIMU M METOJIAMH
bu3nuecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;
BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlUNA, MPEOOPa3OBaHUI0 W TPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO 0O0JacTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETalni0 MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIICCTBJIATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHIWBUIYaTbHOM
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXKI0TO YJieHa KOJUIEKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHWBATh HAEU C IMO3ULIUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MMPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX NpPU aHalIu3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAMU3E pPEe3yIbTaTOB
NEeSATEeITLHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar AFO A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU ChepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOECHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWXKEHUWE 10 OKPY)XHOCTH, HWHEpIHS,
B3aumojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArPpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, HUCIIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAIUIA3ALMsA, KUIICHUE,



BJI&KHOCTh BO3]lyXa, MOBBIIIEHUE JIABJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPbITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BCIIMYUHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JI W TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
NP OINMMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UUYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIUHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI U MPUHIMILL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CUJ, TPUHIUI PABHONPABUS HHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHUE W yCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPHUHITUIIBI  JEHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PU3WYECKUX SBJICHHUN U
MPOLIECCOB € MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU STOM



dbopmynupoBaTh MpolOsieMy/3ajady H THUIOTE3y Y4YeOHOrOo OKCIEpUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH ONBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIe TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEPUMEHTa, Yy4eOHO-MCCIEIOBATEIbCKOM W IMPOECKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTU3UPOBATH MOJTydaeMyr0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUIAHUPOBaTh pabOTy TpyHIbl, PAaLUOHAIBHO PpACHpPElessaTh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb C(POPMUPOBAHHOCTh y 00Y4AIOIIUXCS YMEHUI:



JIEMOHCTPUPOBATh HA MpUMEpax pojib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEJOCTHOCTh U €IUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aHMMOJEVICTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKUWSA, JEUCTBHE MArHAUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuit 3Pdext (hoToaPdhexT), cCBEeTOBOE JaBlIE€HNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJIb3Yd (PU3UUYECKUE BEIUYUHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKOUS MarHATHOTO MOJjs, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYIIKH, DHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTUYECKasl cuja JHMH3bL, NMPU OMHUCAHUM MPAaBWIBHO TPAaKTOBATh (HU3MUECKUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
¢dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIJI€p, IpPU ONUCAaHUM MPABUIBHO TPAKTOBAThb (PUIMYECKUI CMBICH
UCIIOJIb3YEMBbIX BEJIMYHMH, X O0O3HAUEHUS M E€AMHMIIBI, yKa3bIBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYHHY C JPYTUMH BEITUYMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUYECKOM BEINYNHBI;



aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCTOJBb3YsS (HU3UIECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUsI MacCOBOr0 yucia, nmoctryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIIATh HAMPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJUTh PAcyYEThl U OIICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUUECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHII C OMOpOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;



UCIIONB30BAaTh  MpPH  pPElIEHUH  Y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTatb B TIpYIINE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
JIeKTPOHHbIE
HaumeHoBaHue pa3jieioB u (undposbie) JlaboparopHoe
Ne i/ Kourpoasusie Ilpakruueckue odopynoBaHue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe «Touku
padoTshI padoTshI
pecypceel pocTa»
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
11 @du3KKa ¥ METObI HAYYHOTO 5 bubnnorexa [HOK
' HO3HAHKS https://m.edso00.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bubmuorexa [JOK IIJI Releon ¢
2.1 K
HHeMaTiia > https://m.edsoo.ru/7f41bf72 | marumkamu
bubmuorexa [JOK LIJT Releon ¢
2.2 7
Jumanka https://m.edsoo.ru/7f41bf72  matuukamu
53 3aKOHbI COXpaHEHUS B 5 1 1 bubnuoteka [JOK
' MEXaHHUKE https://m.edso0o.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmunorexa LIOK IJI Releon ¢
' KUHETUYECKON TEOPHH https://m.edsoo.ru/7f41bf72 =~ matamkamu
bubmuorexa [JOK
32 OCHOBEI TEpMOAHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUS 5 bu6mmoreka [JOK LIJI Releon ¢



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

BeriecTBa. Pa3zoBbIe MEPEX0IbI https://m.edsoo.ru/7f41bf72 = marunkamu
Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1 eKTpOCTATHI 10 https://m.eds00.ru/7f41bf72
4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN 12 bubnunoreka HOK LJI Releon ¢
' TOK. TOKM B pa3inuuHbIX cpeaax https://m.edsoo.ru/7f41bf72 = marunkamu
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE a6
Ne HaumenoBaHue pa3jiesioB U (undposBbie) A00paTopHoe
Konrpoabnbsie IIpakruyeckue odopynoBaHue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE «Touku
padoThI padoTshI
pecypcebl pocTta»
Paszpen 1. JIEKTPOIUHAMUKA
MarHuTHOE T0JIe. Bu6mmoreka [JOK LJI Releon ¢
1.1 11 1 3
DJNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/7f41c97c = paryukamMu
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHnueckue u 9 1 bubnuorexa [IOK LJI Releon ¢
' AIIEKTPOMarHuTHbIE KOeOaHus https://m.edsoo.ru/7f41c97c ~ pgaTuMkKamMu
99 MexaHn4yeckue u 5 1 bubnmnoreka HOK LJI Releon ¢
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c = paryukamMu
bubmmoreka IIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCUTEIILHOCTH https://m.edso0o.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
Rel
4.1 DJIeMEHTHI KBAaHTOBOU ONITUKH 6 bubmmorexa [TOK LU Releon ¢

https://m.edsoo.ru/7f41c97¢c

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

4.2

4.3

Ctpoenue aToma

ATOMHOE PO

Uroro no pazgeny

15

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

51 DJIEeMEHTBI aCTPOHOMUH U 7 1 bubnnorexa [IOK LIJT Releon ¢
' acTpou3HKH https://m.edsoo.ru/7f41c97c = narunkamu
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

bubnunoreka LIOK

6.1 Ofobuaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB BJIeKTPOH]-IbIe
Ne Tess s bpowa K I nupposbIe JlaGopaTopHoe
M
n/n s Bcero ONTPOJIBHbIE pakririecice o0pa3oBaTejibHbIE oGopynoBanue
padoTbl padoThl «Touxm pocta»

pecypchl



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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®u3uka — Hayka O pUpOE.
Hayunsie MeTobl IO3HAHUS
OKPY’KaKoILEro MUpa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c32e2

Poins 1 MecTo pu3uku B
(hopMUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
IIPAKTUYECKOH 1eATEIbHOCTH
Jronen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c33e6

MexaHU4eCKOe IBHKCHHE. IIJT Releon ¢
OTHOCHUTENBHOCTH MEXAHUYECKOTO Bbu6mmoreka [JOK JNaT4nKaMU
nemxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508  cuibl,
CKOPOCTb, YCKOPEHUE YCKOpEHUs
PaBHOMEpHOE IpsIMOJIMHEWHOE bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NIPSIMOTUHENHOE
BI/DKe}}IIHe P P bubnuoreka [{OK
A https://m.edsoo.ru/ff0c372e
BxoaHoe TectupoBanue
LIJT Releon ¢
JTATIHKOM
CBoboaHoe najeHue. Y CKopeHue bubmuoreka [IOK
paccTosiHus,

CcBOOOIHOTO MTaJECHUA

KpuBonunelinoe ABUXKEHUE.
JIBr>keHuEe MaTepUaIbHOM TOUKHU
10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c39cc

but6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

YCKOPCHUS U
CHJIbI

[IpuHOKIT OTHOCUTENBHOCTH
lNanmnes. HepuuaabHble CHCTEMBI
orcuera. [1epseii 3akoH HeroTOHA

but6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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Macca tena. Cuia. [lpunnun
Cynepno3uiiuu cui. Bropoii 3akoH

bubnunoreka LIOK

9
HeroTona s MaTepuanbHOU https://m.edsoo.ru/ff0c3be8
TOUYKHU
Tperuii 3akon HeroTona i Bu6mumoteka [JOK
10
MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOI'O TATOTEHMS.
11 Cuna tsoxectu. Ilepas bubamorexa LIOK
F P https://m.edsoo.ru/ffoc3d00
KOCMHYECKasi CKOPOCTb
LIJI Releon ¢
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK JaTYNKOM
Tena https://m.edsoo.ru/ff0c3el8 = paccrosiHus U
CHUTBI
Cuna tpenus. Koadpduument LIJT Releon ¢
TpeHus. Cuiia CONpOTUBIICHUS TPU JTaTYUKOM
13 BIKEHUU TeJa B KHUJIKOCTU WIN bubmmorexa LIOK acCTOSIHUA U
8 A https://m.edsoo.ru/ff0c3f76 P
rase CHJIBI
TectupoBanue
[TocTynaTensHoe U BpaliaTenbHOE
JBY)KEHUE a0COIIOTHO TBEPIOTO
14 Tena. MoMmeHT cuibl. [nedo cuibl bubmmorexa LIOK
' . ' https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECUS TBEPAOTO
Tena
NMnynsc MmaTepualbHONM TOYKH,
15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubmmnoreka [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIynbca. PeakTuBHOE TBMKEHUE
16 PaboTa 1 MOIITHOCTH CHIIBI. bu6muoreka [JOK LJI Releon ¢
Kunernueckast sneprus https://m.edsoo.ru/ff0c4502 | paryuKom



https://m.edsoo.ru/ff0c3be8
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MaTepuaabHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTUH

paccTosHus U
CUJIBI

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEpPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

20

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHHUYECKOM SHEepTruu Tela Ha
MpUMepe PacTSKEHHs] PE3UHOBOTO
KTyTa»

Kontponbnas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

LIJT Releon ¢
JAaTYNKOM
CHUJIBI

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U
B3aMOJIECUCTBHS YaCTUI] BEIIECTBA.



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

Mopenu cTpoeHus ra3os.,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konuuectso
Bemtectra. [locTostHHas ABoraapo

TennoBoe paBHOBecHE.
Temnepatypa u e€ uamMepeHue.
[lIxana remnepatyp Llenbcus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

LIJI Releon ¢
JTaTYINKOM
TEMIIEPATYPhI

26

AbcouoTHas TeMnepaTypa Kak
Mepa CPeIHEN KHHETUYECKOU
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBuenue MeHieneena-
Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlanmpToHa. ["'a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCHMOCTH
MEXy napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

I/I3OHPOHCCCH B UACAJIbHOM ra3c€ u
ux Fpa(I)I/I‘IGCKOC MMPEaCTaBJICHUC

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

LIJT Releon ¢
JTaTYNKaMH
TEeMIIEPaTyphl
1 IaBJICHUA

30

BnyTtpenHss sneprus
TEPMOJTUHAMUYECCKON CUCTEMBI U
CIIOCOOBI €€ M3MEHCHUS.
KomnunuaecTBo TemnoTel u paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO HJICaJIbHOr'O Ta3a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Teruionepenaun

but6mmoreka [IOK



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

VY nenpHag TEINIOEMKOCTD
BemiecTBa. KoJM4ecTBO TEMIOTHI

https://m.edsoo.ru/ff0c5¢c36

bubnunorexa LIOK

32
IIpH Teruonepeaayde. AauadaTHbIN https://m.edsoo.ru/ff0c5c36
poLecc
33 [lepBblii 3aKOH TEPMOAMHAMMKY U Bu6muotexa [JOK
€ro NPUMEHEHHE K U30IIpoLIeEccCaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs nporieccoB B
34 npupoae. Bropoii 3akoH bubmmorexa LIOK
PHpOZE. p https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunnun nevictus u KITJ1 bubnnorexa [JOK
TEIJIOBOI MalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/]
37 DKOJOTHYECKHE MPOOIEMbI
TETIOPHEPTETHUKH
O6o0maromuit ypox
38 «MOJ‘II;[K J'II;III Has}{Ip ¢u3uka. OCHOBBI bubamorexa LOK
YPIp ' https://m.edso00.ru/ff0c6938
TEPMOTUHAMHUKI
KonTponbhas padbota no teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmorexa LOK
YPIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
IIJI Releon ¢
40 [TapooGpa3oBanue U KOHIEHCAITHS. bubnunorexa LIOK ATTKOM
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6 A
TEMIIEPATyPhI
AOcomoTHas U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIH bubmmorexa [JOK
A%, - https://m.edsoo.ru/ff0c64d8
nap
42 Tsépnoe teno. Kpucrammueckue u bubmuoteka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

amop¢HbIe Teraa. AHU30TPOIHUS
CBOWCTB KpHUCTaIOB. Kuakue
kpuctajuibl. COBpeMEHHbBIS
MaTepHuabl

https://m.edsoo.ru/ff0c65f0

[1naBneHne U KpUCTAIUTM3ALINS. LJI Releon ¢
43 YV aenpHas TEINIOTA IJIaBIECHUS buGnuorexa [IOK ATYUKOM
a ' https://m.edso0.ru/ff0c6708 =
CyOmumariust TEeMITepaTypbl
bubnunoreka LIOK
44
YpaBHeHue TEILoBoro bananca https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tel.
45 SHGKTqueI;KHﬁ 3apsn. JIBa Buna bubmmorexa [IOK
P PALL. 8 https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKUX 3aPsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 MIOJIYIPOBOJIHUKH. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
BsaumogeiicTBue 3apsaa0B. 3aKOH
47 K HOHaHToqequﬁp ) bubmorexa HOK
Y ’ . https://m.edsoo.ru/ffOc6ce4
AIEKTPUIECCKUI 3apsiT
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
moutst. [IpuHIAN CyIIEPIIO3UIINI
48 SJIEKT I/Iltjlec;lnx H()),JI'-IICIF/'I) .HI/IHLII/II/I Bubmiorexa IOK
P B ' https://m.edsoo.ru/ffoc6df2
HaNPSDKEHHOCTH
TectupoBanue
Pabora crit 2eKTpoCTaTUYECKOTO
49 nond. IToren I/IaJ'IpPaSHOCTL bubnnorexa [IOK
’ tait. https://m.edso00.ru/ff0c6f00
IIOTEHIIAAJIOB
50 [IpoBOHUKY U TUATIEKTPUKH B but6mmoreka [IOK

QJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018



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
https://m.edsoo.ru/ff0c7018

I[I/IBJIGKTpI/I‘ICCKaSI IMPOHUITACMOCTb

o1

OnexrpoémkocTs. Konnencarop

bubnmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

57

58

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apspKEHHOT0 KOHJIEHCaTopa

Jlaboparopnas padota "N3mepenue
AIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
ammapara, CTpyiHHOTo IIpuHTepa.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHue AIEKTPONpruOOpOB

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comnporusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHNE
MpoBOIHUKOB. JIabopaTtopHas
pabota «3ydueHue cmermanHoro
COCIMHEHUS PE3UCTOPOB)

PaGora u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axod Oma 111 HOJIHOH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nunorexa LIOK

LIJI Releon ¢
JTaTYNKAMH

CHJIbI TOKA 1
HAaITPsPKCHUA

LIJT Releon ¢
JTaTYNKaMH

CHJIbI TOKA U
HAITps>KCHUA

LIJT Releon ¢



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

59

60

(3aMKHYTOM) 3JIEKTPUYECKOM LIeTIH.
Kopotkoe 3ambikanue.
JlabGopaTopHas paboTta
«M3mepenune DJ1C ucTtouHnka Toka
U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

DneKTpOHHAas! IPOBOJAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COINPOTHUBIICHUSI METAJIIIOB OT
TEeMIIEPATypHI.
CBepXIpOBOIMMOCTH
TectupoBanue

ONEKTPUYECKUN TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ffOc7ae0

JaT4uKaMHu
CHJIBI TOKA U
HAIIPsXKCHUA

61

[TonynpoBoiHUKH, UX COOCTBEHHAs
Y IpUMECHask IPOBOAUMOCTD.
CaoilicTBa p—N-niepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

LIJT Releon ¢
JaTYnuKaMu

CUJIBI TOKA U
HaTPSKCHUS

62

DNeKTpUUECKUH TOK B pacTBOpPax U
pacruiaBax >JIeKTPOJIHUTOB.
DNeKTPONUTHIECKas TUCCOALIHS.
OnexTponaun3

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

63

DIJIEKTPUYECKUH TOK B Ta3ax.
CamocTosITENbHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [Tnazma

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuyueckue nprudopsl U
YCTPOMCTBA M X MPAKTUYECKOE
npumenenue. [IpaBuna TeXHUKH

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30I1acCHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [IOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locrosHHbIN bubmmoreka [JOK

66 . 1
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

PesepBubiii ypok. KonTposbHas

67 a601;a o TZf/Ie ’ 1 bubmorexa OK

}? " https://m.edso0.ru/ff0c8c56
DNeKTpOAMHAMHKA
PesepBHblil ypok. O6o0maromuii Bbu6mmoteka [JOK

68 1

ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3anUMoOJielcTBHE. MaruuTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHON
WHIYKIIUU

MaruuTHO€ 10JI€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
B3aumozeiicTBre TPOBOIHUKOB
C TOKOM

JIaGoparopHas paboTa
«V3yyeHue MarHuTHOTO MOJIS
KaTyIIKA C TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas paboTa
«HccnenoBanne neMCTBUS
MOCTOSSHHOTO MarHWTa Ha paMKy
C TOKOM)»

JleficTBe MarHUTHOTO MOJIS Ha
JBHKYILYIOCS 3apSKEHHYIO
yactuily. Cuia Jlopenna. Pabota

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

JlaGopaTopHoe
o0opynoBaHme
«Touku pocra»

LIJT Releon ¢
JTATIHKOM
MarHuTHOTO
TTOJISt

ILIJT Releon ¢
JTATIHKOM
MarHuTHOTO
TTOJISt



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

cunbl JIopeHna

ONeKTpOMaruuTHas UHIYKIHS.
IToTOoK BEKTOpa MarHUTHOM
uaaykuud. DJC uHAYKIIY.
3aKOH 3J1EKTPOMarHUTHOM
naaykunu Gapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOWUW

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. J/1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
9JIEKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
VMHIYKIMOHHAs I1€Yb

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

LIJI Releon ¢
JaTYUKOM
MarHuTHOI o
TTOJISt

10

11

12

O6o0maromuii ypok
«MarautHoe moJe.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/ISI»

KonTponbHas pabota mo teme
«Mar"auTtHoe I10JI€E.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/IH»

CBO6OI[HLIC MEXaHHNYCCKHEC
KoJIeOaHMsI. rapMOHI/I‘-IeCKI/IC

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



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

KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparenue >Hepruu

13

Jlaboparopnas pabota
«MccnenoBanne 3aBUCUMOCTH
MepPHOJIa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTHU OT JUTUHBI HUTH H
MAaccChl Ipy3a»

LIJT Releon ¢
JATYHNKOM
YCKOPCHUS U
CHUIBI

14

15

16

17

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KOJICOaHHMS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHUS JHEPTUHU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusAX. BbIHyXIeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

[IepeMeHHBIH TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIHOCTB IIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

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

IIJI Releon ¢
JTaTYUKOM
Ocuumorpad



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

JICHCTBYIOLIEE 3HAYCHHUE CUJIBI
TOKa U HaNpsHKEHUS

18

Tpanchopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIeHne SIEKTPUIECKOI
JHEPTUH

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE DIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IEPEMEHHOTO TOKA, JINHUI
aNeKTponepeaay

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

20

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHOMN KU3HU

21

MexaHuuecKne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeynsie n
MIPOJIOJIbHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

23

3Byk. CKOpOCTbH 3BYKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

DNEeKTpOMarHUTHbIE BOJHBI, UX
cBoMcTBa U cKopocTh. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

LIJT Releon ¢
JTaTYNKOM
MAarHuTHOI o
TOJIS
Ocmumnorpad



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

24

[IpuHUHMnIBI paTIUOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBsI3u. Pagnonokamus

25

26

27

28

29

KonrponsHas pabora
«Kosnebanus u BOIHB

[Ipsmonuneiinoe
pacrnpocTpaHEeHHUE CBETa B
oHOpoaHOM cpene. Toueunbli
HWCTOYHHUK cBeTa. JIyu cBera

OrtpaxeHue cBera. 3aKOHbI
otpaxkeHus cBera. [loctpoeHue
M300pakKeHUH B TUIOCKOM
3epKaie

[Ipenomnenue csera. [lonnoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIi yrom MoaIHoro
BHYTPEHHETO OTPAKEHUS
JlaGopatopHnas pabora

«I/I3MepeHI/Ie IoKa3aTeia
MMPEIOMJICHUS CTCKIIA»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JInn3ssl. IlocTpoenue
M300paKeHU B JIMH3E.
dopmyJia TOHKOH! JTUH3BL.
VYBenuueHue JIMH3bI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas pabota
«MccnenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX

32

Hucnepcus cBera. CnoxxHbIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocrtaB Oesnoro cBera. L{Ber.
JlabGopaTopHas paboTta
«Habmonenue nucnepcuu
CBETa»

WuTepdepennus ceera.

bubmuorexa [JOK

33 ndpakuus cBera.
Hudpaki ) https://m.edsoo.ru/ffOced22
Judpakuronnas pemeTka
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuoOOPHI U
35 YCTPOMCTBA U YCIOBUS UX
0€301acHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bu6mmoreka [IOK
[ToctynaTel cnennanbHOM https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIBHOCTH
OTHOCUTENHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHHE bubmmorexa [OK
AHOBP ' g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIIEHUE JITTHBI
DHeprus U UMITYJIbC
38 PENATUBUCTCKON YaCTULIBI. bubnnorexka [JOK
CBs13b Macchl ¢ PHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
39 OCHOBBI CTICIHAITLHON TEOPUH bubmorexa HOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
40 ®oronsl. opmyina [Inanka. bubnuorexa [IOK

DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



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

OTKpbITHE U HCCIIEI0BAHUE

bubnmoreka [JOK

41 orodppexra. Onerrst A. I https://m.edsogru/ffOCffc4
CroneroBa
3akonbl poTodddekra.

42 VYpaBueHnue DitHmITeHA 17151 bubnmoreka [JOK
doroaddexra. «Kpacnas https://m.edsoo.ru/ffod015e
rpanuia» Gorodddexra
JlaBnenne cBera. Onbitel [1. H.

43 Jlebenera. Xummueckoe bubmmorexa [JOK

. https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHuueckue ycTpoicTBa u IJI Releon ¢

44 MPAKTUYECKOE MPUMEHEHHUE: MYJIbTUIATYUKOM
¢dorosnemenT, GpoToaaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]

45 Pemenne 3agay mo teme bu6nmoreka [JOK
«7E€MEHThI KBAHTOBON ONTHUKHU» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona.

46 OmnsiTel Pesepdopaa mo bubnuotexa [JOK
pacCesIHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[InanerapHas mozens aToma

bu6mmoreka [IOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u norionieHmue

48 (OTOHOB TIpH MEpexoJie aToMa ¢ bubnnorexka [JOK
OJIHOT'O YPOBHS DHEPI'UU Ha https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpos
BoHOBEIE CBOIICTBA YaCTHIL.

49 Bomusr ne bpoitnst. bubmmorexa LOK

KopnyckynspHo-BOIHOBOMI

https://m.edsoo.ru/ff0d0ca8



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

nyanu3M. CrIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIIPE/ICNICHUIO COCTaBa
PAaaAOAKTUBHOI'O U3JTYUYCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.

W3oromnel. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacmaj. ["aMma-u3yuenue

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
Snepusiii peaktop. IIpobiemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHE
aCIEKTHI AEPHOU DHEPreTUKU

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METOo b
HaOJII0/IEHUs U pEeruCcTpaluu
AJIEMEHTaPHBIX YACTHII.
Kpyrusriit cron
«DyH1amMeHTaIIbHbIE
B3anmMoaercTBud. EnMMHCTBO
(bu3MUECKOI KapTUHBI MUPa

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

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

55

Bup 3Bé3anoro neba.
Co3sBesnus, spkue 3BE3/bI,



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

IJIaHCThI, X BUAUMOC
JABHOKCHUC. ConHeuHas cucremMa

56

57

Comnnaue. ConHeunast
AKTHUBHOCTB. I/ICTO‘{HI/IK 3HepFI/II/I
ConHma u 3BE31

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI
IJIaBHOM MOCJ€10BAaTENIbHOCTH.
BnyTtpennee ctpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXKACHUN U 3BOJIIOLUU
CorHLa u 3BE3]

58

Mnuneunsiii [1yte — Hama
lNamakTuka. [lonoxxenue n
nerkenne Conana B [amakTuke.
lNamakTuku. YE€pHbIE ABIPHI B
AlIpax rajJlakKTUK

59

Bcenennas. Pa3z6eranue
rayiakTuk. Teopust bosbmoro
B3pbIBA. PeNIMKTOBOE H3ITydeHHE.
MeraranakTuka

60

61

62

Hepemennsie mpo6iembl
aCTPOHOMHUU

KonrtponsHas pabora
«JIEMEHTBI aCTPOHOMUH U
acTpo(U3UKI»
O606maromuit ypok. Poib
($U3MKU ¥ ACTPOHOMUH B
3KOHOMHYECKOH,




TEXHOJIOTHYECKOM, COLIMAIbHOM
1 dTUYECKOH chepax
NeSITeNIbHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Poib u
MeCTO (PM3UKH U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Pois
¢bu3nveckoii Teopuu B
(bopMUPOBaHUY MIPECTABICHUI
0 (hM3UYECKOM KapTUHE MUPA

65

O6o6matromuii ypok. Mecto
(bu3HYECKOi KapTUHBI MHpa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUN O IPUPOJIE

66

67

68

PesepsHbIil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
MHIYKIMS

PesepBHsli ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

Pesepnblii ypok. KBanrosas

¢u3nka. JIeMeHThl ACTPOHOMUH
U acTpoU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



https://m.edsoo.ru/ff0d1784
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