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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uzuke 0a30BOro YpoOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3ylibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yu€roM enepanbHO paboyell NpOrpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auax Pocculickon Oenepanuy, peanu3yrommx OCHOBHBIE
o0Opa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOydarommxcsa 10-12 xnaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alMU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAay4YHbIMH Yy4Ye€OHbIMU mpeaMeramu. B Hel
OTIPENIENSIOTCA OCHOBHBIC 1I€7TM M3Yy4YeHUs (U3MKU HAa YPOBHE CPEAHETO OOIIETO
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, PEeAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3uKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e coJepkaHue yueOHoro npeamera « Pu3nka» mo rojgam o0yueHusl.

®duznka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOI0 IMpeJIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroiem mupe. LIkonpHbIN Kypc GU3HKK — cuCTeMO0Opa3yromui
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
OpUMeHeHHne (U3NYECKUX 3HAHUM  OmpenensieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, ITOJIy4EHUs] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMHU CBOMCTBAMU WM APYIHX.
N3yuenne  u3MKM ~ BHOCUT  OCHOBHOM  BkiIag B (OpMHUPOBaHUE
€CTECTBEHHO-HayYHON KapTHHBI MHpa oOydaroumuxcs, B (pOopMUpOBaHUE YMEHUM
OPUMEHSATh HAy4YHBI METOJ TO3HAHWUS TPU BBINOJIHEHUM HWMH Yy4eOHBIX
VCCIIEJOBAHNM.

B ocHoBy kypca ¢usuku Uisi YpOBHS CpelHEro ooOIiero oOpa3zoBaHUs
NOJIOXKEH pAX HUACH, KOTOpbIE MOXHO paccMaTpHBaTh KakK MPUHLHIBI €ro
MOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/eloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DHU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qunku
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus MOpearnoyiaracT HCIOIb30BaAHHE
T'YMAHUTAPHOTO MOTEHIMaNIa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukn ¢ pa3BUTHEM oOOUIecTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMaMu.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢dusumku mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKHX M TE€XHOJOTMYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEIACTBOM BBEICHUS DJIEMEHTOB
colepKaHUs, IOCBSIIEHHBIX SKOJOTMYECKUM IpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYKIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HOpMHUPOBAHHUE MPEICTABICHUN O
CTPYKTYpE MOCTpOCHHS (GU3HUECKOM TEOpHH, poiii (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSAX O MPUPOJE, TIPaHMIAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexse
BCEro 3a CUET OpraHu3aldd SKCIEPUMEHTATbHOU AESITENbHOCTH O0YYarOIIMXCH.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIH30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpAaTOpPHBIX padoT,
KOTOpbIE B Iporpamme mo (u3nke 0ObeIUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
paKkTUYeCKUX padoT. BrijeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS YYaCTHUKaAMU
0o0pa3oBaTeNbHOTO Tpollecca HCXOAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHalleHuss kaOuHera @u3uku. Ilpu »>TOM oObOecnieunBaeTCsi OBJIAJICHUE
0o0y4arolMMHUCS YMEHUSMU HPOBOAMTH KOCBEHHBIE W3MEpPEHUs, HCCIEAO0BaHUs
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TOCTAHOBKY OIIBITOB IO TPOBEPKE
IPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENSAETCA PEUIEHUI0 PacYETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3a/1aHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIIME TPUMEHSTh U3YyUYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HaHHUS U3
pasHbIX paszzaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
0oOBsICHEHHE MPOTEKaHUsd (U3NYECKUX SBICHUH M TPOLECCOB B OKpY)KArOIIeH
XKU3HM, TpeOyromue  BbiOOpa  ¢u3MUECKOW  MOAeNd  JUisl  CUTyaluu
PaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUHU c TpeOOBaHUSIMU dI'oC COO K
MaTepUAIbHO-TEXHUYECKOMY 00€CIIEUeHHI0 y4eOHOTO Ipoliecca 0a30BbIii YPOBEHb
Kypca (U3MKH Ha ypOBHE CpeAHero oOIiero oopa3oBaHUs AOKEH H3y4aThCs B
YCIOBUSIX MPEIMETHOrO0 KaOMHEeTa (PU3WKH WIM B YCIOBUSX HHTETPHUPOBAHHOTO
KaOWHeTa MPeIMETOB €CTECTBEHHO-HAYYHOTOo IuKJa. B kabunere GU3MKU TOTKHO
ObITh HEOOX0IUMOE J1ab0paTOpHOE 0OOPYIOBAHUE ISl BHIIOJTHEHUS! YKA3aHHbBIX B
nporpamme no (QpU3MKe YUeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
00opyi0oBaHUE.

JleMOHCTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBHHM C
NPUHIMAIIOM MHHUMAJIbHOW JIOCTATOYHOCTH M OOECIeurnBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B MporpamMme 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUil Asis
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUH M  MPOIECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE JII YYEHUYECKHX MPAKTHUYECKUX padboT
dopMupyeTcss B BHAEC TEMAaTHYECKHUX KOMILUIEKTOB M OOecrednBaeTcsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKThI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpATOPHUI.

OCHOBHBIMHU TIEJISIMU U3Yy4EeHHS (GU3UKHU B 00111eM 00pa30BAHUH SIBIISIOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYYarOIIHUXCS K HaydHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHUE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (POPMHUpPOBAHHE
MCCJIEIOBATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTra H3YUCHHS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
(¢u3nyecKux 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TPEACTABICHUN O ponu (U3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne STUX Ieei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce U3yyeHus Kypca GU3MKH Ha ypPOBHE CPEAHETo 00111ero o0pa3oBaHus:



npuoOpeTeHrne  CHCTeMbl  3HaHMK 00  o0mmXx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYast MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPO(PU3UKH;

dbopMHupOBaHWEe YMEHUH TNPUMEHITh TEOPETHUYCCKUE 3HAHUSA  JIS
00ObsCHEHMS] (PU3NYECKUX SIBICHUW B TPUPOAE U ISl TPUHSITHS
MPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB peIIeHUs] PA3TUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbuzuyeckoll MOJENbI0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSITEILHOE
co3/laHne (PU3HMIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;
NOHUMAaHUE (PU3UYECKUX OCHOB M TMPUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLECCOB, UX BIIUSIHUS HA OKPYKAOULYIO
cpeny;

OBJIAJICHUE METOJIAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUSI U IPOBEICHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanur uHbOpMaIluu,
ONPEAEITICHHS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3[ITaHHUE YCIIOBUM U1 PAa3BUTHUS YMEHUW MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU EATEIIBHOCTH.

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YYHEGBHOM IIVIAHE

Ha wusyuenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

B MKOY BII Nel2 c. 3ao3epHoe 00y4eHHE OCYIIECTBIISIETCS MO OYHOU —
3a04YHOM W 3a04HOM (opmax oOydeHusi. Hackl, OTBeICHHbIE Ha U3yueHUuEe (HU3UKH,
pacnpenenstoTcs CleyoIM 00pa3oM:

kjnacc | OuyHO — 3a04Has 3aounHas popma 3aoyHas hopma oOydeHHUs
dbopma o0yueHus 00yUeHUsI [nenens/ rox
[memens/ rox] [Hemenst/ rox ay UTOpHO(BHEay IMTOPHO)]
ayIUTOPHO(BHEAY TUTOPHO) |
10 14/34 4 0,54/174 (174) 0,254/8,54 (25,54)
11 24/68 4 149/174 (174) 0,54/1749 (514)
12 14/33 4 0,54/16,54 (16,54) 0,254/8,2549 (24,754)
HUTOTO 1354 1354:67,54(67,549) 1354:33,754 (101,254)




COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

@dusuka — Hayka o mpupone. HayuyHble METOABI NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B IPOLECCE TMO3HAHUS IPUPOJBIL.
DKCIEpUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKkux s[BJICHUM M TpolieccoB. HayuHble THMNOTE3bI.
dusnyeckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpPMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU EATEIbHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele U UUGPOBBIE U3MEPUTENIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO IBHUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX NPOECKIIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CrioxeHue nepeMenieHui 1 CI0KeHUE CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJHMHAT, CKOPOCTH, YCKOPEHUs, NyTH M IEPEMELICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBobOosiHOE TIasieHne. Y CKOpeHHe CBOOOHOTO TaeHHS.

KpuBonuneiiHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHnueckne YCTpPOWCTBA W IMPAKTUYECKOE IPUMEHEHHE: CIHUIOMETD,
JIBWKEHUE CHAPSAOB, UEIHBIE U PEMEHHBIE MTEpEIaYH.

Llemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus Ttena, OpPOIIEHHOTO TMOJ yIJOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHHs CBOOOHOTO MaACHUSI.

Hanpagnenue ckopocTu pu JBHMKEHUH TIO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHnne HEPABHOMEPHOTO ABUIKECHHS C LIEJIBIO ONPEIEICHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnenoBanue COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJAECHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IIAPHUKA B BA3KON KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOnIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. lIlepBwii  3akoH  Herotona.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
I MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 11711 MaTepUaIbHBIX TOYEK.

3akon BcemupHoro Tarorenusi. Cuna Tsbkectu. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoipxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuita conpoTUBIICHUS TIPU IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[ToctynarenbHOe U BpalaTebHOE JBUKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHECHHUE: IOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHME MacC B3aUMOJECHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenne cui.

CrioxeHue CHil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AeOpMaliuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYECHUS U CKOJIbKEHHUSI.

VYcioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

Nzyuenune aBuxeHus: Opycka 1mo HaKJIOHHOM MJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPEe3MHOBOM 00pa3iie, OT X Jedopmariuu.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO OCh
BpALLCHHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

NmMnynsc marepuanbHOM TOYKM (T€Na), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
NMnynbc cuiibl M1 M3MEHEHHE HUMITyJIbCa Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeaktuBHOE nBUXEHNE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass sHeprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUM.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yIOpyro
nedpopMupoBaHHOM — mpykuHbl. [loTeHuumanbHass SHepruss Tena  BOIM3HU
MMOBEPXHOCTH 3EMJIH.

[loTteHumanbHple ¥ HENOTeHIMalbHble  cwibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJ C W3MEHEHHUEM MEXAaHMYECKOM JHEPIUM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon NOTeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3yueHnne aOCOMIOTHO HEYNpPYroro yjapa € MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPruu
TeJIa Ha IIPUMEpE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipHast pu3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKEHHS U
B3aUMOJICMCTBUS YaCTHUIL[ BewlecTBa. MOJEIn CTPOEHUS Ta30B, XUIKOCTEU U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3Mepsbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. Illkama Ttemmneparyp
Llenscus.



Monens UJI€AJTbHOTO rasa. OcHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KHUHETUUECKON TEOPUH UealbHOTo raza. AOCONOTHAs TeMIepaTypa
KaK Mepa CpelHEell KMHETHYECKON PHEPruM TEIUIOBOIO JIBHXKEHUS YacTHIl Trasa.
[Ixana TEMIIEPATYP KenbBuHa. I"azoBbIE 3aKOHBI. YpaBHeHue
MenneneeBa—Knaneiipona. 3akon JlanbToHa. M30ompoueccsl B HAEATBHOM Trase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa.  ['paduueckoe  mpencraBiieHue
U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHu4yeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCcTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTMHEHUIA.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO ABHIKCHHS.

Mopaens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mopaenb, WuIOCTpUpyronias IpUpoay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHUE COCTOSHMS UACAIBHOIO rasa,
U30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHUM
00BbEMa KOMHATBHI, TaBJICHUSI U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMoauHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ u3MeHeHus. KonnuecTBo TeroTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEITIONPOBOJIHOCTh, KOHBEKIIUS, U3JyYeHHUE. Y IeJbHAS TEIIOEMKOCTh BELIECTBA.
KonuuecTBo TemIOTH NpH TEIIoNepeaye.

[Tonsitue 06 aaumabatHoM mporecce. llepBhlii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOIE.

TernoBble  mamuHbl.  [IpuHOUIIBI  AEHCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpazoBanusi ’HEpruM B TEINIOBBIX MamuHax. KosdduumeHt mnone3noro
nericTBusl TerutoBor MamuHbl. [lukin KapHo m ero ko3pduumeHT moie3Horo
JEeNUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIJI0IHEPTeTUKHU.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

WN3meHeHnne BHYTpEeHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUTIKM TIOJ JCUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIepaTyphl) Tela Ipu TeIrIonepeaaye.

OnpiIT 1o anauabaTHOMY PpACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3Mepenue yaenpHOU TENI0EMKOCTH.

11 KUIIACC
Pasznes 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 2. OcHoebl mepmoouHamMuKu

Tepmoaunamuueckasi cucreMa. BHyTpeHHsis HEprusi TepMOIMHAMUYECKON
CUCTEeMBI U ciocoObl €€ u3MeHeHusi. KonuuectBo TemioTel u padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJACAJIbHOrO  raza. Buabl  Teruionepeaayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3ITyYeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEmI0THI NpH TEIIIONEpeaye.

[lonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeneHnre mepBOTro 3aKOHAa TEPMOJMHAMHUKH K u3orpoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTuMocTh MPOIecCOB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUMNBI ~ OEUCTBHUS ~ TEIUIOBBIX  MAIWH.
[IpeoOpazoBanmsi HEPrUM B TEIUIOBBIX MammHaX. Koadduiment mnomae3Horo
neictBua TtemoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEIJI0IHEPTETUKHU.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOr0 BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIlepaTyphl) Tela P TEIJIonepeaaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).



Mopenu napoBoil TypOUHBI, IBUTATEsl BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCOIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctauioB. Kugkue kpuctauibl. CoBpeMeHHblE MaTtepuanbl. [lnaBnenuwe u
KpUcTayui3aius. Y aeibHas TerioTa miasienus. Cyommumarus.

VYpaBHeHue TeroBoro OajgaHca.

TexHnueckne YCTpOWCTBA W IPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJYUYEHUSI COBPEMEHHBIX MaTEpUasoOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJiCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noOHMKEHHOM JaBIICHUU.

CnocoObl U3MEpEeHUs BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBieHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne OTHOCUTENBLHON BIAXXHOCTH BO3/1yXa.

Pa3znen 4. JDjaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. OIEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHU, IUAJIEKTPUKKA W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia.

BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUN 3apsil.
OnekTpuueckoe mone. Hanpsok€HHOCTh  AnekTpuueckoro mnodsa.  [IpuHnun
CYyNEepHO3UILIMM IJIEKTPUUECKUX Mojed. JIMHUM HanpspKEHHOCTH DJICKTPUYECKOTO
OJISL.

PaGora cun  anekrpocratuueckoro  moisa.  [lorennman.  Pa3sHocTh
noTeHUanoB. [IpOBOJHUKM UM AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
Jlusnexktpruyeckasi MpOHULAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.



TexHuueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOI,
AJIEKTPOMETpP, DJICKTpOCTATHYECKasi 3alluTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO 1 MPUHLMI IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B 3EKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEeHHOTO KOHJIEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune 3eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannstit 31ekmpuveckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrtounuku Toka. Cuita Toka. [TIocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1715 yyacTka LEenu.

DIIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, NApaIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOJHUKOB.

PaGora nsnextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABHMKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKAa.
3akoH Oma 11 MoJaHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs ~ MNPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u IIPUMECHAas MIPOBOJIMMOCTH
noJIynnpoBOHUKOB. CBoicTBa p—n-nepexo/ia. [1onynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHMI TOK B  pacTBOpax H  paciuiaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, pPEOCTaT, HWCTOYHHKW TOKa, OJJIEKTPOHArpeBaTebHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyYMHBIN U0/,
TEPMUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN TUO], TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKECHUSL.



3aBUCHUMOCTbh COINPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IUTOLIAAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHHE NTPOBOIHUKOB.

[Ipsamoe wu3MepeHHe HIIEKTPOABMXKYyIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil pa3psa U TpOBOAMMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD JIUOAA.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHue cMenaHHOrO COeIMHEHUS PE3UCTOPOB.

N3MepeHue 351eKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habmronenue amekTpoiunsa.

MexnpeaMeTHbie CBA3U

N3yuenune kypca pusuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ono0THN, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusmyeckas BEIUYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabosna, runepbosnia, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe JABUKEHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIJIOBOEC PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH U
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHYECKAs JUCCOLMALUSA,
rajabBaHHKA.

l'eocpagusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUS B TEXHUKE, MOJIIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIPyTHE), ABUrATEIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE€ HAHOMATEpPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,



KCEpOKC, CTPYMHBIH IPUHTED, AIIEKTPOHArpeBaTEIbHbIE npuOopHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

Pa3znen 4. JnekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTostHHBIE ~ MarHuThl.  B3aMMOAEHWCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexktop MarHuTHOM HHAYKUMH. [IpuHOun cyneprnosuunu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JWMHUI MarHUTHOU
VHIYKUWH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHoe TMOJie TPOBOJHMKA C TOKOM. KapTuHa IHMHUNA UHAYKIHA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HalPaBJIEHUE.

Cuna Jlopenua, €€ MOIy/Ib U HaIlpaBJIeHUE. [BUKEHUE 3apSKEHHON YaCTUILIBI
B OJJHOPOJHOM MarHuTHOM Moje. Pa6oTa cuisl Jlopenna.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOM
WHIYKIAHA. OJEKTPOABIKYIIAS CWJIa HHAYKIUH. 3aKOH JJIEKTPOMarHUTHOM
nnaykuuu dapanes.

BuxpeBoe nsnexkTpuueckoe Tmosie. OIEKTPOJBHXKYILAS CUla HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenna.

NuaykTuBHOCTH.  SIBIIEHME CaMOMHIAYKUMM. OJIEKTPOJABMKYIIAs Cuja
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TIOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHECHHUE: ITOCTOSIHHBIE
MAarHUThbl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacTHIl, THIYKIUOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JNEKTPOHHOT'O ITyYKa MAarHUTHBIM TOJIEM.

JIvHUM VMHIYKIMHA MAarHUTHOTO TTIOJISL.

BzauMogeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON WHTYKIWH.

[Ipasuo Jlenua.



3aBUCHUMOCTh 3JIEKTPOJIBMKYILIEH CHIIBI MHIAYKIHUH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Uccnenoanue neicTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUs 3IEKTPOMATHUTHOW HHAYKIIVH.

Pa3znen 5. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarensHass  cuctema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konebanus. [lepumon, wactora, amrummryna u (asa KoseOaHUI.
[IpyxuHHBIN MasTHUK. MaTeMaTU4YECKU MasTHUK. Y PAaBHCHUE TapMOHUYECKHUX
kosnebanwmii. [IpeBpareHue sHEpTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHWYECKUMU U
AJIEKTPOMATrHUTHBIMU KosieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIruu B UJICAIbHOM K0JIe0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXI€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii  TOoK. CuUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO TOKAa. AMIUIMUTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpPSKEHHUS.

Tpanchopmarop. IlpousBoacTBO, nepeaadya U MOTpedICHUE AIEKTPUUSCKOM
SHEPTrUM. DKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3AMEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: SIIEKTPUYECKHAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTpOIepeay.

Llemoncmpayuu

UccnenoBanne mnapameTpoB KoJaeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WA
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHuM.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocrmenoBaTENbHOM COCIUHEHWHM PE3UCTOPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JEKTPONEPENAYH.



Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KOJIeOAaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne nNEpeMEHHOr0 TOKa B LENH W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 80TIHbL

Mexannueckrue BOJIHBIL, ycClnoBHsS pacnpoctpaneHus. Ilepuon. CkopocTb
pacrnpocTpaHeHUss W JJuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurepdepenuus u Audppakims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IyUYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOJsApu3anus, JudpaKuus,
unTepdepeHus. CKOpocTh 37EKTPOMAarHUTHBIX BOJIH.

[lkana 35eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI pauOCBSI3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAroUIE Cpeibl.

TexHu4yeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TONIEPEUHBIX U MPOAOIbHBIX BOJH.

Koneobmroieecs Te€10 Kak MCTOYHHK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHHS] MEXaHUYECKHUX BOJH.

Hab6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJON U
4acTOTON KoseOaHuH.

UccnenoBanne  CBOMCTB  3JEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMIIeHUe, Moaspu3anus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonMHENWHOE pPacHpoOCTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxeHuil B
IUIOCKOM 3€pKaie.

[Tpenomienue cera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrosl MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro ceeta. [Iger.



ColOuparompie W paccenBaromue JuH3bL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTHYEcKas cuia TOHKOW nuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparomux W paccemBaromux JuH3ax. Dopmyiia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(EpPEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAsS
ONTHUKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMoNMHEHOE pacCpPOCTPAaHEHUE, OTPAKEHUE U TNPEJIIOMIICHHE CBETA.
OnTryaeckue mpuodOpBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mogenu MUKpocKoma, TEJIECKOIa.

Habnronenue untepdepeHim ceera.

HaGnronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomyyenune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonyuyenue cnekTpa ¢ TOMOUIBIO TU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenune nokasaresns npeioMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habnronenue aucnepcuu ceera.

12 KJIACC
Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl

CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpalICHUE
JUIMHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. dnemenmovt K6AHMOBOU ONMUKU
®oronsl. ®opmyna [1nanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTHUS
Y UMITyJIbC (POTOHA.
OtkpeiTre u uccienoanue Gporodrddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI

dbotodddexra. YpaBHenue DiinHmreiHa 11 Gportodrddexra. «KpacHas rpanuna»
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE TMpUMEHEHHUe: (HOTODIEMEHT,
dboTomaTUMK, cCoTHEUHast OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oto3(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETo GhoTodddexra.
Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. lIloctynatel bopa. M3nydyeHue u morsjomieHue
(GbOTOHOB TpU mepexoie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp yPOBHEM SHEPTUU aTOMa BOJOPO/IA.

Bonnoselie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YECHHUE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEeKTPabHbBIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJHBI Ja3epa.

Habnronenue nuHeRYaThIX CIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonul

HaGnronenue nmuaeituaToro cnekrpa.

Tema 3. Amommnoe aopo

DKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJOXKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopaa mo  ompeneneHuro  cocraBa



paguoakTuBHOTO wu3imydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OtkpblTUe  TpoTOHA W HeWTpoHa. HykioHHas  Mojens  siapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe unciio siapa. M3orormsl.

Anbda-pacnai. DNEeKTPOHHBIN U NO3UTPOHHBIN Oera-pacnas.
I'amMma-n3nyueHnne. 3aKOH paJlMOAKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. Snepubie cuibl. Jledext macchl sapa.

Anepnsbie peakuuu. /leneHue u cUHTE3 sAIEp.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGraemMbl U MEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI IEPHON SHEPTETHKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTto b1 HAOJIIOICHHS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

dyHmaamMeHTaabHbIe B3auMOoJIelcTBUS. EquHCTBO (pusznueckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TUrK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnel pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETBI, UX BUAUMOE
JBU)KECHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHuma u 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOW MOCIEN0BATENbHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUU U ABoMonnn CoHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii I[IyTte — nama T'anmaktuka. [lonoxenune m aBwxkeHue CoiHUA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPHI B sIpax
rajJaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006ma. Pazberanve rajgakTHK.
Teopus bonpiioro B3peiBa. PEMTMKTOBOE U3ITyUEHHUE.

Macurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus



HaGmronenuss HeBOOPY>KEHHBIM IJIa30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONpeieNIeHUs MOJOXKEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Habmronenus B teneckon Jlynsl, mianet, Mueusnoro I1yTu.

O0o0marmee NOBTOPpeHNe

Pons ¢usuku M acTpoHOMHMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax IeAaTebHOCTH YEI0BEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, pOJib (PU3UUECKON Teopuu
B (OpPMHpPOBAHUM NPEACTABICHUA O (PUINYECKON KapTHHE MHpPaA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEICTABJIEHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HAa OCU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, OPU3HAKK MOA00US TPEYroJbHUKOB,
ompe/eeHIe MIOMIAIN IIIOCKUX PUTYyp U 00bEMa Tell.

buonocusa: »>nekTpuueckue SBICHUS B JKMBOM MNpupoJe, KoyieOaTeabHbIE
JBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, IEHCTBUE
paaualuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTypa TBEPABIX
T€ld, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTpalIbHBIN
aHam3.

l'eocpaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKH MArHUTHBIX Py,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3AHUE 3€MIIETPSICEHU M.

Texnonoeus: JWHUM DIEKTPONEPENAad, TIE€HEPAaTOp NEPEMEHHOrO TOKa,
ANEKTPOJBUraTeNb, WHIAYKUMOHHAS I€4Yb, pajap, PaaUONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meup, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpazoBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECHEYUTH JTOCTHIKCHHE CIETYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONbITA U OMNbITA JIESITEIBHOCTH B MPOLECCE pPean3ali OCHOBHBIX HAIlPaBJICHUN
BOCMUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKMX T'YMAaHUCTUYECKUX W
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECax TIPa)KJaHCKOIO
00111eCTBa, y4acTBOBATh B CAMOYTPABJICHUU B 00pPa30BaTEIIbHON OpraHu3alluy;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTbh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEeIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYasl 3CTETUKY HAY4YHOT'O TBOPYECTBA,
npucyiero Gu3ndeckon Hayke;



5) Tpy10BOr0 BOCIIMTAHUSA:

UHTEpEC K pa3uuHbIM cdepaM MpoPecCUOHATBLHONU JEATeIbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rH4eCKOro BOCIMTAHMS

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYphI, OCO3HaHUE TJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HaHM LEJIEW YCTOMYMBOIO pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OMbITa JEATEIBHOCTH HKOJOTMYECKONM HalmpaBJIECHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAay4YHON JEATEIbHOCTH, TOTOBHOCTH B MpOLECCE
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeicTBUA:
CaMOCTOSITeIbHO  (popMyupoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh 1EIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTHKECHHS,
BBIABJISATH 3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PACCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PELICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJICICTBUI JESITEIbHOCTH;
KOOPAVMHUPOBAaTh M  BBHIMOJHATH pabOTy B YCIOBUSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBarTe/IbCKHe AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHUSMM U METOAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJIEp)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJI0B IMO3HAHUS;

BJaJ€Th BHUJAAMU JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALINY, MPEOOPa3OBAaHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4YeOHBIX
CUTYalUsIX, B TOM YHCJIE ITPU CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKACHUH, 3a71aBaTh IApaMEeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYEHHBbIE B XOJ€ pEIICHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOopMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUA MO (QU3MKE B MPAKTUUYECKYI0 00JIacTb
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IyCKaIOIINE albTepHATUBHBIC PELLICHUSI.

Pabora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH IOJIy4eHUs MHGOpMalUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJIM3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTaluio HHOOPMALUUA Pa3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHNUS;

OLICHUBAThH JJOCTOBEPHOCTh MHPOPMAIIHH;

UCIOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aja4y ¢ COONIOIGHHEM TpeOOBaHUM HPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTHUEHBI, PECypcoCOEpexeHHs, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301aCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHUSA B Pa3IUYHBIX (PopMarax c
y4€TOM HazHaueHMsI MHPOPMALUHU U LEJIEBOU ayJUTOPHUH, BBIOUPAs ONTUMAIbHYIO
(dbopMy IIpencTaBlIeHUs U BU3yaJIU3aliu.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe JelCTBHUS:
OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH EATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(JIUKTHBIX CHUTyallud M cMsr4arb
KOH(DJIUKTBL;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAJTLHON
paboThI;

BEIOWPAaTh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHH C yd4éTOM OOmMHUX
WHTEPECOB M BO3MOXHOCTEH Ka)I0TO YieHa KOJUICKTHBRA,;

NpUHUMATh IEIA  COBMECTHOW  JEeATEIBHOCTH, OpPraHW30BBIBATH U
KOOPAWHHUPOBATHh JIEHCTBUS TO €€ IOCTHIKCHHIO: COCTAaBJIATHh IUIAH JICWCTBUH,
pactpenenaTh PO ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYKIATh PEe3YJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOrO yYaCTHHKAa KOMAaHIbI B
o0Iuii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OICHWBATh HJECH C IIO3WIIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3WTHBHOE CTPATETHYECKOE IIOBEJCHWE B Pa3IUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiicTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX M KAUuE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MMPAKTUYECKOU pabOThI C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;

NaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuupsTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMU B 00JacCTH
(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHUS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYalluu, BbIOOpa BEPHOTO
penieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IMPUHUMATH PEIIEHUS TO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3E pe3yIbTaTOB
NEeSTENbHOCTH;

PUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYruX IMpU aHallu3e pe3yJIbTaToB
JeSITeTbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce moCTHKEHHS JIMUHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHero ooOmero oOpa3oBaHus y OO0ydYaromuXxcs
COBEpIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIJICKT, IpeanoararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHME, BUJICTh HAMPABICHUS PA3BUTHUsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJalTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHHUIO LETU U
yCrexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CTOCOOHOCTh TOHUMATh SMOIIMOHAIBFHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CITOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJacce mnpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMPUMEpax pojb U MECTO (PU3MKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIOIEU;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, HHEpIIMAJIbHAs CHCTEMa OTCUéTa, aOCOFOTHO TBEPIOE TEIO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYCSCKUH 3apsi IPU PEIICHUN (PU3MUECKUX 3a]1a4;

pacrno3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



NIEKTPOAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE [0 OKPY)KHOCTHU, HHEpLHs,
B3aumojielicTeue Ten, nuddys3us, OpOyHOBCKOE JBMXEHHUE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEMIOBOE
paBHOBECHE, WCIIAPEHME, KOHICHCALMs, IUIaBJICHUE, KPUCTAJUIN3ALUs, KUIICHUE,
BJI&KHOCTbh BO3/lyXa, IOBBIIICHUE JTABJIICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyzne, CBf3b MEXIy MNapaMmMeTrpaMy COCTOSIHHMS rasa B H30mpoLeccax,
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

ONMUCHIBATh MEXAHUYECKOE [IBH)KEHHME, HMCMOJb3ysd (PU3NYECKHE BEIMYMHBI:
KOOpAMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIbC T€JIa, KUHETUYECKasi SHEPrus, NMOTEHUHUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTta, MexaHMYecKas MOIIHOCTb, MpPH OMNHCAHUM NPABUIBHO TPAKTOBAThH
(Gu3MUEeCKUl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS M €IUHMHIIbI,
HaXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh M3YyYECHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Yysl (DU3MYECKUE BEIIMYMHBI: JaBJCHUE Tra3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAS DHEPIUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA JHEprus, paboTa rasa,
KO3 (PUIMEHT TMOJE3HOT0 JAEUCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
OPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HUCHOJb3YEMBIX BEJIMYHMH, HX
000O3HAUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIUYUHY C JPYTUMHU BEINYNHAM;

ONMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3HUECKUE BEIMYMHBL: AJIEKTPUUECKUI 3aps,
AJEKTPUYECKOE TOJIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHIHAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBATH (PU3MUECKHIM CMBICI HCIIOJIb3YEMbIX
BEJIUYMH, MX OOO3HAUYECHMUS] M EIUHUIIbI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIMUHMHY C APYTHMH BEJIMYNHAMH;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI U NIPUHLMIBL: 3aKOH BCeMUPHOro Tsarotenus, 1, I u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHMS MEXAHWUYECKOW DJHEPTHM, 3aKOH COXPAHEHHsS HMITYJIbCa,
INPUHLHAI CYNEPNO3ULINNA CWI, NPHUHIMUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCY€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON DHEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS X OE30MACHOTO HCIIONH30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBINOJIHATh JKCHEPUMEHTHl IO HCCIENOBAHUIO (PU3UYECKUX SIBICHUN U
IPOIIECCOB C HCIOJB30BAHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUU, MPU ITOM
(GopMynupoBaTth mpoOiieMy/3ajadyy M TUIOTE3Y Y4eOHOro HKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TMPEIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAWTH OMBIT U
(opMyIMpOBATH BBIBOJIBI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHsS W HMCHOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH TMOTPEITHOCTEH N3MEPEHHUIA;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEJIUYUHAMH  C
UCTIONB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIWYUH B
BUJIe TaOuIl U TpadUKOB, AeTaTh BBIBOBI IO Pe3yJIbTaTaM HCCIIEIOBAHNUS;

coOnroAaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTo SKCIEpPUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IPOEKTHOM
JESITeIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS,

pemiatb pacy€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENBIO,
UCTIOJb3Ys (PHU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7jauu
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE JUIsl €€ pelleHus, NMPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJTy4YE€HHOTO 3HaUYCHUs (PU3MUECKON BEIUYUHBL;

pelIaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
IIETIOYKY PAaCCYXJCHUW C OMOpOH Ha H3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCCKHE SIBICHUS,

UCIOJb30BaTh  IPU  pPELIEHUM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4€OHOW U HAyYHO-IIOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3TMYHBIX UICTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWs MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 0€30MacCHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOMCTBAMHM, NIl COXPAHEHUS 30POBbsSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IOBEJICHUS B OKPY>KAIOIIEH Cpee;



paboTaTh B TpYIIE C BHINOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEICHHE pacCMaTpUBAaeMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHBIA UCTOUYHUK CBETA, SJICPHAS
MOJIEJIb aTOMa, HYKJIIOHHAsi MOJI€Jb aTOMHOTO Sjpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKN M KBAHTOBOUW (PU3MKU: AJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHWCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJICKTPOMAarHUuTHas WHAYKUHUS, JACHCTBHME MAarHUTHOrO TIOJsSI Ha
IPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJMHEWMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJNsApU3alUs CBETa, JUCIEPCUsS CBETa,
dboTornekTpuueckuil 3gdext (potoaddexT), cCBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauOaKTUBHOCTB;
ONKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTH  Pa3jIMYHbIX  Cpel) U

JIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCTONB3YS (HU3UYECKUE BEITMYMHBIL:
JJIEKTPUYECKUN 3apsif, CWiIa TOKA, DJIEKTPUUYECKOE HAIIPSHKEHUE, BJIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJABUKYINAsl cuia, padoTa TOKa,
WHIYKLIHMS MarHUTHOrO Mojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KAaTyIIKH, SHEPrUsl 3JICKTPUYECKOr0O M MAarHUTHOIO MOJIEM, MEPUOA M YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CHJIa ToKa B TIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTHYECKasi CHWJa JIMH3bI, TIPU OMHCAHWUU TMPABWIHHO TPAKTOBATh (DU3UUECKUN
CMBICI HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAYeHUS U EIAUHUIIBI, YyKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMM;

ONMCHIBATh HM3YYCHHBIE KBAHTOBBIE SBICHUS W NPOLECCHl, HCHOJIb3YS
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



94acTOTa CBETA, SHEPTUSI U UMITYJILC (POTOHA, MIEPUOJ TIOTypaciaia, SHEPTHs CBsI3U
QTOMHBIX SiJIep, MpPU OINHUCAHUHM TMPAaBWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMUMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaJlIEIbHOIO
COCIMHEHMsI TPOBOJHUKOB, 3akoH Jlkoyns—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTeHHaA it doTtodrddexra,
3aKOH COXPAHEHUs JHEPryuU, 3aKOH COXPAHEHUs] UMITYJIbCa, 3aKOH COXPaHEHUS
AJIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nmoctyiaTtel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpy 3TOM Pa3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O0OJIACTH)
IPUMEHUMOCTH;

ONpEEIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHua;

CTPOUTh U OIMHCHIBATHh HM300pPaKEHUE, CO3[aBAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIECNOBAHUIO (DU3WYECKUX SIBICHUN WU
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPHU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyIMpPOBaTH BHIBOJIHI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (GU3MUECKUX BETUYHH, IIPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIMOCOO0 U3MEPEHUS U UCMOJb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MYECKMX BEJIMYUH C HCIOJb30BaHUEM
OPSIMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJE TaOIUIl U
rpaduKoOB, JeJIaTh BHIBOABI [0 PE3yIbTaTaM MCCIIEI0OBAHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIIECIOBAaHUMN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4EOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
NESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOTO
000py0BaHU4,

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIEThIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1au
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOMMBIC IS e€ pEIIeHHUs, MPOBOIUTH PAcU€Thl M OIICHWBATH PEajbHOCTh
MOJIyYEHHOT0 3HaYCHUs (PU3HMUCCKON BEIIMUUHBL,

pelIaTh KaueCTBEHHBIC 3aaU: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPCUUBYFO
IIETIOYKY PaCCYXICHHH C ONMOpOM Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU H
bu3ndecKue IBICHUS;

UCIOJIb30BaTh  TPU  PEHICHMM  y4eOHBIX  3aJa4  COBPEMCHHbBIC
UH(POPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, UHTCPIIPETALINN
U MPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW MHGOPMAIIMH, TIOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh IMOTy4aeMyto HH()OPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAaIllUH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MAaCHOIO MCIOJIb30BAaHUS B IMOBCEAHEBHOM
KU3HU;

IPHUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE NPOIECCOB OKPY)KAMOIIETO MHpAa, B pPa3BUTHE
TEXHUKH M TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHWS MO (PU3UKE B IMOBCEIHEBHON JKU3HU
s obecrieueHusi 0€30MaCHOCTH TIPU OOPAIICHUU C TIPUOOPAMHU U TEXHHUYCCKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHHS B OKPY KAIOIICH cpe/ie;

paboTaTh B TpyIIE C BBIIOJHCHHEM pPa3jIMYHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TpPyNIbl, PAMMOHAIBHO pAaCIpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATH JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYyallMsX, aJCKBATHO OLCHUBATH
BKJIaJ] KQ)KJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBACMON TTPOOJIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kourpoabnsie | IIpakTuyeckue (upp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METOAbI HAYUYHOI'O ITO3HAHUSA
1.1 du3uka 1 METOAbl HAYYHOI'O O3HAHUS 2 Bubmmorexa [IOK
' g y https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6nuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nunoreka [IOK
2.2 Humanuia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [{IOK
2.3 3aKOHbBI COXpPaHEHHUS B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

11 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU g 1 bubmuorexa IIOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2 4 1
3 OCHOBEI TEpMOAHHAMIKIL https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 12
PesepBHOE Bpemst 2
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34 1 2
[TPOTPAMME
11 KJIACC
KoimnuecTBo yacos DJIeKTPOHHbIE
Neni/m | HauMeHOBaHMe Pa3ieJOB M TeM NPOrpaMMBbI Kontpoasnbie | IIpakTuueckue (unpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
bu6mmorexa [JOK
1.1 1
OcHoBbI TepMOAMHAMHIH > https://m.edsoo.ru/7f41bf72
12 ArperatHble cocTOsHUS BenecTBa. Da3zoBbie 5 bu6mumorexa LIOK
' EPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 10
Paznen 4. JIEKTPOJANHAMUKA
bu6moreka [IOK
21 DEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
29 [TocTostHHBIN 2NeKTpUYECKUid TOK. TOKH B 1 | bubnmoreka [JOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 21
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noje. JIeKTpOMarHuTHas 1 1 3 bu6nuorexa [IOK
' WHIYKLIUSA https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 11
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Pa3nen 2. KOJIEBAHUSA U BOJIHBI

21 MexaHn4eckue U 3J1€KTPOMarHuTHbIE 2 bubmmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnYeCKUE U 3E€KTPOMArHUTHBIE BOJHBI 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
bu6mmorexa [JOK
2.3 0] 10
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 23
PesepBHOE Bpems 3
68
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12 KIIACC

KoJsnyecTBO 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kourpoasbnbie | IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zaen 1. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
11 OCHOBBI cielMaIbHON TEOPUU 4 1 bu6muoreka [IOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 2. KBAHTOBASA ®U3UKA
N but6mmoreka [JOK
2.1 DJIEMEHTHI KBAaHTOBOW ONTUKHU 6 hitps://m.edsoo /741 c97c
but6mmoreka [JOK
2.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41¢97¢
bubnunorexa LIOK
33 ATOMHOE A71pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15

Paznea 3. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

3.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 1 ngj;;t;; 52/5141097(:
Hroro no pasaeny 7
Pa3nea 4. OBOBIIAIOHIEE IOBTOPEHUE

4.1 O6o61marolee IOBTOPEHUE 5 bub6mnorexa [IOK

https://m.edsoo.ru/7f41c¢97¢
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC (14 B HeeJ110)

Jarta uzy4yeHus
Tema ypoka Jdomamnee
3ajaHue

Ne

n/n IIpumeyanue

IVIAH dakr

®usuka — Hayka o npupoje. Hayunsie
METO/bI TO3HAHMS OKPYKAIOIIEro MUpa

Ponw 1 mecTo pusuku B hopmMupoBaHUn
2 COBPEMEHHOM HAYYHOU KapTUHBI MHpPA, B
MIPaKTUYECKON AESITETbHOCTHU JIIO/IEH.

MexaHndeckoe ABIKEHIE.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO
nemxenus. [lepemenienue, CKOpoOCTb,
YCKOpEHHE

4 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKEHUE

CBoOoaHoe majieHue. Y CKopeHue
CBOOOHOTO MaJIeHUS

KpuBonuneiitHoe nBumxeHue. /[prmxenue
MaTepUaIbHON TOYKH 110 OKPYKHOCTH

[IpuHumn oTHOCHUTENBHOCTH [ anumes.
8 HNuepumansubie cuctemsl otcuerta. [lepBroiit
3akoH HbroToHa

Macca tena. Cuna. [Ipuniun
9 cynepno3uiuu cuil. Bropoit u Herotona st
MaTepUaIbHON TOUKH




10

Tpetuii 3akon HeroTOHA 1719 MaTepraIbHbBIX
TOYECK

11

3aKoH BceMUpHOro TsaroreHus. Cuna
TshKkecTH. [lepBas kocMHuueckas CKOpOCTh

12

Cuna ynpyroctu. 3akon ['yka. Bec Tena

13

Cuna tpenus. Koadpduuuent tpenus. Cuna
COIIPOTHBIICHUS NPU ABUKEHUHU TEJa B
KHUJKOCTU WIN ra3e

14

[ToctynarenbHOE M BpamaTeabHOE
JBUKCHHE a0COIOTHO TBEPAOTO TEA.
MowmenTt cunbl. Ilnedo cunsl. YcioBus
paBHOBECHSI TBEPJIOTO Tea

15

HNMnynec MaTepualbHONW TOUYKHU, CUCTEMBI
MaTepuaabHbIX TOYEK. IMITyJIbC CHIIBL.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE

16

PaGora u momHOCTh cunbl. Kunetnueckas
sHeprusi MmatepuanbHoOi Touku. Teopema 00
W3MEHEHUN KHHETHYECKOW SHEPTUH

17

[TorennmaneHast sHeprus. [loreHnuanbHas
SHEprus ynpyro aeopMupoBaHHON
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMJIN

18

[ToTeHIMaTBHBIC U HETIOTEHITHATLHBIC
cwibl. CBs3b paOOTHI HEMOTCHIIUATHHBIX
CWJI C U3MEHEHUEM MEXaHUYCCKOU SHEPTUU
CUCTEMBI Tell. 3aKOH COXPaHECHUS
MEXaHUYECKOH SHEPTHU




19

JlabGopaTtopHas paborta «HccaenoBanue
CBsA3U pa6OTLI CHUJIBI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUHU TEJIa HA IPUMEPE
PaCTsKEHUS PE3UHOBOTO KTyTa)

20

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpPAaHEHMS B MEXaHUKE

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOI TEOpHH.
BbpoyHnoBckoe nBuxenue. uddysus

22

Xapakrep ABUKEHUS U B3aUMOJCUCTBUSA
yacTHull BeuecTsa. Moenu cTpoeHus ra3os,
JKUAJIKOCTEN U TBEPJIBIX TEI

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostnHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenbcus

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

26

AbGconoTHas TeMieparypa Kak Mepa
CpeIHEW KMHETUYECKON SHEPTUN JBUKEHUS
MOJIEKYJI. Y paBHEHHE
Menneneesa-Knaneiipona

27

3akoH JlanbToHa. ['a30Bbie 3aKOHBI

28

JlabopaTtopHas paborta «HcciaenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29

H3onporiecchl B nI€aIbHOM Ia3e U ux




rpadguvecKoe mpeICTaBICHNE

BHyTpeHHss dHEPrus TEpMOAUHAMUYECKOM
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 KonnyecTBo TemioTs! u padora.
BHyTpeHHSIsI SHEprHs 0THOATOMHOTO
UEaIbHOTO ra3a

31 O6o0maromuii ypok « MosexysipHas
¢uznka. OCHOBBI TEPMOJMHAMUKI
KontponbHas padoTa mo teme

32 «MonexynspHas pusuka. OCHOBbI
TEPMOTUHAMIKI

13 PesepBHbliil ypok. O600maromui ypox 1o
temam 10 knacca

34 PeseprubIil ypok. O600maronuii ypok mno

temaMm 10 ximacca

OBIIEE KOJIMYECTBO YACOB I10
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INOYPOYHOE IIVIAHUPOBAHUE
11 KJTACC (2 yaca B HeeJI10)

JaTa usy4yenus

Ne
Tema ypoxka Jomamnee
n/n IIpumeyanue
3ajaHue
IJ1aH paxr
OcCHOBHBIE MOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKON TeopuH. Buibl
TerJIonepe1ayn.
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
2 KonugecTBO TEmI0THI Ipy TEIUIONEpEaAYE.
AnrabaTHBIH mporecc
4 [TepBbIil 3aKOH TEPMOJAMHAMUKHU U €TO
MIPUMEHEHHE K U30IpoLeccam
3 HeoOpaTtumocTs npolieccoB B MpHUpo/Ie.
BTopoii 3ak0H TepMOJIUHAMUKHI
4 [Tpunmun aevicteus u KIITJ TenmoBoi
MaIlHbI
5 [Muxn Kapno u ero KIT/I
6 DKosoruyeckue mpoodIemMbl
TEIUIOPHEPTETUKU
- [TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue u kunexnue
g AOcontoTHasE 1 OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa. HacelmenHslil map
9 TBépnoe teno. Kpucrammmyeckue n

amop(HbIe Tena. AHU30TPOIHS CBOWCTB




KpHcTayuIoB. JKuaKue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenue n KpuUCTallIn3al . Yz[eanaﬂ

10 teruioTa miasiaeHus. Cyonumanus

11 YpaBHEHHE TEIJIOBOTO OalaHca
Konrponbnas padora no teme « OCHOBBI

12 TEPMOJUHAMHUKU. ATrperaTHble COCTOSHUS
BEILIECTBA

13 OnexTpu3anus Tea. JIEKTPUIECKUN 3apsi.
JIBa BH/1a 31IE€KTPUUECKUX 3apSAI0B
[IpoBOIHUKY, AUANEKTPUKHU U

14 MOJIyTIPOBOXHUKH. 3aKOH COXPaHECHMUSI
ANEKTPUUECKOTO 3apsiaa

15 B3aumopeiictsue 3apsa10B. 3akoH Kynona.
TodeuHbIi 3JIeKTPUYECKUI 3apsi
Hanpssx€HHOCTB 3JIEKTPUYECKOrO I1OJIS.

16 [TpyHIMI CyneprIO3ULIUH IEKTPUUECKUX
nosnei. JInHuK HanpsHKEHHOCTH

17 PaboTa cuit 351eKTpOCTaTHYeCKOro MOJIs.
[Torenuuman. Pa3HoCTh NOTEHIIMAIOB
ITpOoBOAHMKY U TUAIIEKTPUKHU B

18 9JICKTPOCTATUYCCKOM IIOJIC.
JusnexTpuueckas IpOHUIIAEMOCTb

19 OnexrpoémkocTs. KongeHcarop

20 OneKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsKEHHOI0 KOHAEHCATOpa

21 Jlaboparopuas padora "U3mepenue

ANIEKTPOEMKOCTH KOHJeHcaTopa"




22

[TpunIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJIBLHOTO amnmapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3aMTa. 3a3eMIIEHUE IEKTPOIpHOOpOB

23

DNEeKTpUUECKUN TOK, YCIOBHUS €ro
cymectBoBanus. [locTostHabIM TOK. CHita
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
Owma 1151 yyacTka Lenu

24

[TocnenoBarenbHOE, TAPAIIEIBHOE,
CMEIIAHHOE COSIMHEHHE MTPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

25

PaboTta 1 MOITHOCTH ANIEKTPUIECKOTO TOKA.
3akoH [[>xoyns-Jlenna

26

3akon OMa i TOJTHOM (3aMKHYTOI)
anekTpudeckoii nenu. Koporkoe 3aMbikaHue.
Jlabopartopnas padota «M3mepenue 3/1C
HMCTOYHHKA TOKA ¥ €T0 BHYTPEHHETO
COTNIPOTHBIICHUS

27

DJeKTpOHHAS TIPOBOJUMOCTH TBEPIBIX
METAJJIOB. 3aBUCUMOCTD COTIPOTHBIICHUS
METAJIJIOB OT TEMITEPaTYPHI.
CBepXxIpoBOIUMOCTh

28

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

29

[TonynpoBOIHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBoiicTBa
p—repexoja. IlosynpoBogHUKOBBIE
npudopbI




30

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs] TUCCOLIUALIHUS.
DnexTpoan3

31

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMocTOsITeNbHBIN U HECAMOCTOS TEIBHBIH
pa3psa. Mounus. [1nazma

32

Kontposnbnas pabota mo teme
«Inexkrpocraruka. [loctosHHbBIN
aneKTpuieckuil ToK. TOKM B pa3inuHbIX
cpenax»

33

ITocTossHHBIE MAarHUTHI U KX
B3aumozencteue. MarautHoe nose. Bekrop
MarHUTHOW UHAYKUMH. JINHUU MarHUTHOM
WHIYKIUU

34

MarsuTHo€ 1oJjie IPOBOJHUKA C TOKOM.
OnbiT Dpcrena. Bzaumonelicteue
HpOBO)IHHKOB C TOKOM

35

JlabopaTtopnas padora «3yuenue
MarHUTHOTO TTOJISI KaTYIIIKK C TOKOMY

36

JleiicTBHEe MarHUTHOTO TOJIS HA TIPOBOJIHUK C
tokoM. Cunia Ammiepa. JlabopatopHas pabora
«Uccnenosanue nelCcTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

37

JleiicTBMEe MarHUTHOTO MOJIS Ha
JIBIDKYIIYIOCS 3apsDKEHHYI0 yacTuiry. Cuna
Jlopenna. Pabota cuisl JlopeHua

38

DnekTpoMarHuTHas HHAYKIusA. [ToTox
BEKTOpa MarHuTHOM uHAYKIMU. IJC




WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

39

Jlaboparopnas pabota «lccnenoBanue
SIBJIGHUS DJIEKTPOMATHUTHOW MHAYKIIUH»

40

NuayKTUBHOCTG. SIBIEHNE CaMOUHAYKIIUU.
OJ1C caMOMHAYKIIMUA. DHEPTUSI MATHUTHOTO
TTOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJjie

41

TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE:
MOCTOAHHBIC MAarHUThI, SJICKTPOMAarHuThI,
AJIEKTPOJIBUTATENb, YCKOPUTETHU
9JICMCHTAPHBIX YaCTUL], MTHAYKIXMOHHAA I1CYb

42

Kontposnbnas pabota no teme «Marauraoe
noJie. DJIEKTPOMArHUTHasE MHIYKIUS

43

CB00OOHBIE MEXaHHYECKHE KOJICOaHMS.
["apmonrnueckue KoneOanus. Y paBHEHHE
rapMoHHUYECKUX Konebanwuii. [IpeBpaiieHue
SHEPTrUu

44

Jlaboparopnas padota «VccnenoBanue
3aBUCUMOCTH MEPHO/Ia MAJTBIX KOJICOAHHI
rpy3a Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

45

Koneb6arenbHblit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B HICATbHOM
KoJIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXKITY
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

46

®opmyna ToMmcona. 3aK0H COXpaHEHUS
SHEPrUH B HICATHHOM KOJICOATEIIEHOM




KOHTYpe

47

[IpencraBieHue o 3aTyXalONMX KOIEOAHUIX.
BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxaeHHbie
BHGKTPOMaFHI/ITHble KOJ'I€621HI/I$I

48

[TepemennsbIii Tok. CUHYCOUTATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKA. AMIUINTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIPSHKEHUS

49

Tpanchopmarop. [IpousBoacTso, nepenava u
NOTpeOICHUE 3IIEKTPUUECKON IHEPTUU

50

Y CTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE
AIIEKTPUYECKOT0 3BOHKA, F€HEpaTopa
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay

51

DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJICTBE
anekTposHepruu. Kynbrypa ucnonb3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

52

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctsb
pacrpoCTpaHEHHS U JITTHHA BOJIHBI.
[ToriepeuHble ¥ MPOIOJIbHBIC BOJIHBI

53

3Byk. CKOpOCTb 3BYyKa. [ pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

54

3HCKTpOMaFHI/ITHHe BOJIHBI, UX CBOICTBa U
CKOPOCTh. Illkama SJICKTPOMArHuTHBIX BOJIH

55

[IpuHIUIIBI pAAUOCBA3U U TEIECBUACHUS.
PazButue cpencts cBsasu. Pagnonokanus

56

Kontponbnas padora «Konebanust u BOJIHBD»




57

[IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA B
OAHOPOHOM cpefie. ToYeuHbI HCTOUHUK
ceerta. JIyd cBeta

58

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cgera. [locTpoenune u3o0pakeHui B INIOCKOM
3epKkaie

59

IIpenomnenue ceera. [lonHoe BHyTpeHHEE
otpaxenue. [IpenenbHbIil yros NoJIHOTO
BHYTPEHHETO OTPAXKEHU

60

JlaGopaTtopnast pabora «M3mepenne
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

61

Jlunzel. [locTpoenne n3odpaxkeHU B TMH3E.
®opmyJia TOHKOM JIMH3bL. Y BEIIMYCHUE
JINH3BI

62

Jlabopartopnas pabota «MccnenoBanue
CBOICTB M300paKEHUH B JIMH3aX)

63

Hucnepcus cBera. CioxHbIN cocTaB 6e510ro
ceera. L[BeT. JlabopaTopnast pabota
«Habmoienne 1ucnepcuu CBeTa

64

Wnrepdepennus creta. Judpaxnus ceera.
Judpakunonnas pemeérka

65

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

66

PesepBHbIil ypok. O600maronuii ypok mo
temam 10 kacca

67

PesepBHbIil ypok. O600maronuii ypok mo
temaM 10 knacca

68

PesepBHbIil ypok. O600maronmii ypok mo




TemaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10
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IHOYPOYHOE INVIAHUPOBAHUE
12 KJIACC (1 yac B HeeJI10)

Ne
n/n

Tema ypoka

Jara usy4yenus

IUIaH

dakr

Jdomamnee
3aJaHue

IIpumeyanue

FpaHI/IHLI IMPUMCHUMOCTHU KJ1aCCHYECKOH

MCXaHHUKH. HOCTy.TIaTBI CHCHH&HBHOﬁ TCOPpUHU

OTHOCHUTCIIBHOCTH

OTHOCUTENIFHOCTD OOIHOBPEMCHHOCTH.

3aMCIIJIeHI/Ie BPEMCHU U COKpaICHUC AJINHbI

DHeprusi ¥ UMITyJIbC PEIATUBUCTCKOMN
yacTulibl. CBSI3b MAacChl C SHEPTUEH U
UMITYJIbCOM. DHEPIHUsl IOKOS

Kontponbnas padota «Ontuka. OCHOBBI
CIEIUATBHON TEOPHH OTHOCUTEIIBHOCTID)

®otonsl. opmyina [Inanka. DHeprus u
UMIyJbC GOTOHA

OTtkpeiTHE U HccienoBanue Gorodddexra.

Omrwite! A. I'. CtoneroBa

3akonbl Gororddexra. YpaBHeHHE
OiamreitHa 115 hoTodrddexra. «KpacHas
rpanunay porodrddexra




JlaBnenue cBeta. Onertel 1. H. JIeOGenena.
XuMHYecKoe JeHCTBHE CBETA

TexXHUUECKUE YCTPOWCTBA U MTPAKTUIECKOE
npuMeHeHue: GporolsieMenT, (poToaaTIuK,
coJIHEe4Hast OaTapesi, CBETOUO/

10

Pemnrenue 3amad mo reMe «DJI€MEHTHI
KBAHTOBOU OIITUKU»

11

Mopens atoma TomcoHa. OnBITEH
Pezepdopaa mo paccesHUIO 0-4aCTHIL.
IInanerapnas mozens aroma

12

IToctynatel bopa

13

Wznyuenue u nornomuieHue GOoTOHOB MPU
nepexo/ie aToMa C OJJTHOTO YPOBHS SHEPTHH
Ha Jpyrou. Buael ciekTpos

14

BonHoBrble cBolicTBa yactuil. Bonusl ne
Bbpoiina. KopnyckynsipHO-BOJHOBOM
AyaJlIn3M. CroHTaHHoOe U BBIHYKIACHHOC
U3JTy4yeHue

15

OTKpbITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpezenenuto cocrasa
PaIMOAKTUBHOTO U3JTyYCHUS

16

CoiicTBa anb(a-, Oera-, ramMmma-u3JIy4eHHUS.
Bmmsune PaaOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

17

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMBI.
Anbda-pacniaj. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usimydenue




18

DHeprusi CBA31 HYKJIOHOB B sifipe. S iepHbie
peakuuu. Anepusiit peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
AJIEPHOMN DHEPrETUKH

19

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHa. MeTOoIbI HAOIOACHUS U
PErucTpalmy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «@yHaaMeHTalbHbIE
B3auMOACHCTBUA. EAMHCTBO du3nueckoit
KapTUHBI MDA

20

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, SpKue
3BE3/1bl, INIAHETHI, UX BUIMMOE JIBIKEHHE.
CotHeuHast cucrema

21

Comnurte. ConHeyHast akTUBHOCTE. MICTOYHUK
sHepruun CoJiHIa v 3BE311

22

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3 bl IIaBHOM OCIEN0BATEILHOCTH.
Baytpennee ctpoenune 38E31. COBpeMEHHBIC
MIPEACTABJICHUS O MPOUCXOKIACHUU U
spomroli COJIHIIA U 3BE3]T

23

Mneunslii [IyTe — Hama ["anakruka.
ITonoxxenne u npuxenue CoyHua B
INanaktuke. I'anaktuky. YEpHbIE ABIPHI B
AJIpax TalaKTUK

24

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PelnnkTOBOE U3IyUYEHHE.
Meraranaktuka

25

Heperennsie npo0aeMbl aCTPOHOMUHU

26

Kontposnbnas pabota «51eMEeHTHI




aCTPOHOMUU U aCTPOPHUIUKI»

27

Ob6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COMAJIbHOM M STHISCKOM
chepax nesTeNbHOCTH YeJIOBEKa

28

O6o6maromuii ypok. Poibs 1 mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

29

O6o0mmaromuii ypok. Pons ¢puzndeckoit
TeopHuH B (HOPMUPOBAHHUU TIPEICTABICHUAN O
¢du3nveckoil KapTHHE MUpa

30

Oo6o0mmaromuii ypok. Mecto ¢pu3ndeckoit
KapTUHBI MUpPa B O0IIEM PsTy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX HpeHCTaBHCHI/Iﬁ (6]
pHUpoJIe

31

PesepBHbIi ypok. MarautHoe noie.
DneKTpOMarHuTHasE UHIYKIHS

32

PesepBubiil ypok. Ontuka. OCHOBBI
CIIELUATILHON TEOPUU OTHOCUTEITBHOCTH

33

Pesepunsiii ypok. KBantoBas ¢usuka.
DJeMEHTBI aCTPOHOMHUU U aCTPOPHUIUKU

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

33g




YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

1. ®wuszuka 10 xnacc. Mskumes [.5., byxosnes b.b., Yapyrun B.M. / Ilox pex.
[TapdenTpeBoit

2. Owuswmka 11 xkmacc. Msikumes [7.5., Byxosnes b.b., Yapyrun B.M. / Ilox pen.
[TapdenTbeBoit

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. 10. A. Caypos. ®u13umka 10. bazosbiii 1 yraybneHHbI ypoBHU. Knaccnuecknin kypc. MoypoyHble
pa3paboTku K y4ebHuky I'. A. Makuwesa, b. b. byxosuesa. M3aaTtenbcteo «lpocselueHme,
2017.

2. 0. A. Caypos. ®usuka 11. ba3osbiit 1 yraybaeHHbI ypoBHU. Knaccnuecknin kypc. MoypoyHble
pa3paboTku K y4ebHuKy I'. A. Makuwesa, b. b. ByxoBuesa. M3aaTenbctBo «lpocselueHme,
2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. http://nsportal.ru - cormanpHasi ceTh paOOTHUKOB 00pa30BaHUSI.

http://markx.narod.ru/pic/ - pusuka B mkose.
http://festival.1september.ru/articles/ - ¢pecTuBans negarorndyeckux UaeH

hadii N

«OTKpBITBIN YPOK».

http://www.fizika.ru/ - caiiT nns yuureneit GU3MKU U UX YUCHUKOB.
http://www.physics.ru/ - MaTepuainsl o Qu3nke.

www . ege .edu.ru - uadopmanmonHsiii moptan EI'D.

http :// school - collection . edu . ru / - equnas xomekius [{OPos

NSk
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