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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS 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 Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alMU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAay4YHbIMH Yy4Ye€OHbIMU MHpeaMeramu. 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.

®duzrka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeaMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroriemM mupe. LIKonpHbIN Kypc GU3HKK — cUCTeMOOOpa3yomuii
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 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3yuenne  u3MKM ~ BHOCUT  OCHOBHOM  BkiIag B (OpMHUPOBaHUE
€CTECTBEHHO-HayYHON KapTHHBI MHpa oOydaroumuxcs, B (popMHUpOBaHUE YMEHUM
OPUMEHSATh HAy4YHBI METOJ TO3HAaHMUS TPU BBINOJIHEHUHM 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 COJICPKUT MaTepuaj U3 BCEX pa3/eloB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DHU3UKHU.

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

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

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢dusumku mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKHX M TE€XHOJOTMYECKHUX 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 (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSAX O MPUPOJE, TIPaHMIAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYUYHBIX 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 (u3uke 0ObeIUHEHBI B OOUIMI CIHUCOK YYEHHYECKHX
paKkTUYeCKUX padoT. BrijeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJII KOHTPOJS M  OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa3oBaTeNbHOTO Tpollecca HCXOAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHalleHuss kaOuHera @u3uku. Ilpu »>TOM oObOecnieunBaeTCsi OBJIAJICHUE
0o0y4arolMMHUCS YMEHUSMU HPOBOAMTH KOCBEHHBIE H3MEpPEHUs, HMCCIEAO0BaHUs
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, TTO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTErpupys 3HaAHHUS U3
pasHbIX paszaenoB. 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 KA. B kabunere GU3MKU TOTKHO
ObITh HEOOX0IUMOE J1ab0paTOpHOE 00OPYIOBAHUE ISl BHIMIOJTHEHUS! YKAa3aHHbBIX B
nporpamMme o (pU3MKe YUEHUYECKUX MPAKTUYECKUX pabOT M JEMOHCTPALMOHHOE
00opyi0oBaHUE.

JleMOHCTpanlMoHHOE  000pyZoBaHHE (OpMHpPYETCSI B COOTBETCTBHHM C
NPUHIMAIIOM MHHUMAJIbHOW JIOCTATOYHOCTH M OOECIeurMBaeT 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 TEMaTHYECKHUX 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
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpATOPUH.

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 00ecreunBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce U3yyeHus Kypca GU3MKH Ha ypPOBHE CPEAHETo 00111ero o0pa3oBaHus:



e MpHOOpETEHHUE CUCTEMbl  3HaHUH 00 o0mux br3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPO(PU3UKH;

e (opmupoBaHMe yMEHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
00ObsCHEHMS] (PU3NYECKUX SIBICHUW B TPUPOAE U ISl TPUHSITHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pelICHUs pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
(bu3nyueckol MOJENbI0, 3aJay, MOAPAa3yMEBAIOIIMX CAMOCTOSTENBHOE
co3ganue GU3NUECKOM MOJIENH, aJIEKBAaTHOW YCIOBUSIM 33]1a4H;

e TOHUMaHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS W TMPOBEACHUS
(bU3NYEeCKUX SKCICPUMEHTOB, aHAJIM3a W MHTEPIpETaluu WHGOpMAIIIH,
OnpeaereHus] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTATa;

e CO3/IaHUE YCIIOBHMM NJIsl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wmsydenme ¢usmku (0a30BBIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIero
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamme 1o (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIAWBHIYaIbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



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.
DKCNEpUMEHT 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. Tpaekropus.

[Tepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MAaTEpUAIbHOW TOYKH, UX NPOECKIIMM HA OCHU CHUCTEMbI KOOpJHHAT.
CrioxeHue nepeMenieHui 1 CiI0KeHUE CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJHMHAT, CKOPOCTH, YCKOPEHUs, NyTH W IEPEMEUICHUS
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 yckopeHus CBOOOHOTO MaACHUS.

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
JUI MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. 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
pEe3MHOBOM 00pa3siie, OT uX 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 — mpyxkuHbl. [loTeHuumanpHass SHeprus Tena  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[loTteHumanbHple ¥ HENOTeHIMalbHble  cwibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJ C W3MEHEHHUEM MEXAaHMYECKOM JHEPIUM CHCTEMBI TEIL
3aKOH COXpAaHEHUSI 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
TeJa 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 YaCTHUI[ BewlecTBa. MoOJenn CTPOEHUs Ta30B, >XUIKOCTEU U
TBEPJIBIX TSI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3zMepbl 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 CpelHEel KMHETHYECKON PHEPruM TEIUIOBOrO 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 COCTMHEHUI.

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, IaBJICHUSI 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 crloco0bl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEITIONPOBOJIHOCTh, KOHBEKIIUS, U3JyYeHHUE. Y IeJbHAS TEIIOEMKOCTh BELIECTBA.
KonuuecTBo TemIOTH NpH TEIIoNepeaye.

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

Btopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOIE.

TernoBble  mamuHbl.  [IpuHOUIBI  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

WN3meHeHnue BHYTpEHHEH HSHEPruu Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUTIKM TIOJ JIECUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEpruu (TeMIepaTyphl) Tela Ipu TeIIonepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mMepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Aepecammnwie cocmonanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHjaeHcanus. Vcmapenue u kurenue. AOCOIOTHAS U
OTHOCHUTEIIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuaibl. [lnaBienuwe u
KpUCTaJIM3anus. Y aeiapHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue TerioBoro OajgaHca.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYEHUS! COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOJiCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl u3MepeHus BIIaKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3MepeHne OTHOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DinekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. J[Ba BuAa 3IEKTPUUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
JJIEKTPUYECKOTO 3apsaa.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodeuHbIN 2JIEeKTPUUECKUN 3apsijl.
Onekrpudeckoe mnoae. Hanpspk€HHOCTe  dnekTpuueckoro moisd.  [IpuHiumn



CYIIEPIIO3ULINM DJICKTPUUECKUX TOJeH. JIMHUKM HanpsKEHHOCTH SJIEKTPUYECKOIO
OJISL.

Pabora cum  amektpocratmdyeckoro  mons.  IloreHmman.  PasHOCTB
NOTEHUHANOB. [IpOBOOHUMKM UM AMDIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
Jludnextpryeckas MpOHULAEMOCTb.

OnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOTO KOHJEHCaTopa.

TexHu4yeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: BIEKTPOCKOT,
AJIEKTPOMETP, DJICKTPOCTATHYECKasi 3alllhuTa, 3a3eMJICHHUE DJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

BzaumopencTBue HA3NEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiit 21ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBHUSA CYIIECTBOBAHMUS AJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsixkenue. 3akon OMa 114 ydacTka LEeTu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YJEIbHOE CONPOTUBICHHUE BEIECTBA.
[TocnenoBarenbHOE, NApaIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOAHUKOB.

Pabora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIAsl CHJIA U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3axon Oma 1151 OJTHOM (3aMKHYTOM) 3JIeKTpuueckoi 1enu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHAs ~ MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyipoBOIHUKH. CobOcTBeHHas u IIPUMECHAs IIPOBOJIMMOCTD
noynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DJIEKTPOIUTUYUECKAS] AUCCOUHUAIMS. DIECKTPOJIN3.



DJIeKTpUYEeCKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJILTMETP, pPEOCTaT, HWCTOYHHKU TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN TUO/, TalbBaHUKA.

Llemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN TTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CmentanHoe CoeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue JIEKTpOABHKYLIEH cuibl. KopoTkoe 3amMbikaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psit 1 MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenne cMemaHHOro COEIMHEHUS! PEZUCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIBI UCTOYHHKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habnronenue anextposusa.

MexnpeaMeTHblie CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdeckoe JABHKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAS IAUCCOIMALINS,
raJibBaHUKA.

T'eoepagus: BnaxxHOCTh BO3/AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, maponasi TypOrHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpPHUAJIOB, B TOM YHCIIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArpPEeBATEIbHbBIE puoOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. DjaeKkTpoaMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[IoctostHHble  MarHuTHl.  B3anMoOAEHCTBUME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe nosne. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoun cyneprnosunuu
MAarHUTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIWU. KapTwuHa JWHWUNA MarHUTHOM
WHYKIWAH MOJISI TOCTOSSHHBIX MarHuTOB.

MarauTHOe 1MOJ€ MNPOBOJHMKA C TOKOM. KapTmHa IMHUNA HHAYKIWU
MAarHuTHOrO TOJIS JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAITPaBJICHUE.

Cuuna Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBiieHME 2NEKTPOMAarHUTHOW MWHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIUHA. OJEKTPOABIXKYIAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnekTpudeckoe Moje. IDIEKTPOABWKYILAS CHJIAa HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIeHME CAMOUHIYKIMU. OJEKTPOJABUKYIAS  CHJa
CaMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM OJIEM.

JInHUY MHAYKIMY MarHATHOT'O ITOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3JIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MEHEHMS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne MarHuTHOIO MOJIs KaTYIIKU C TOKOM.

Hccnenoanue neicTBUSI NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHNS JIEKTPOMAarHUTHON MHIYKIIMH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnueckue konebanus. [lepuoxa, wactora, amrummryna u (asa KoseOaHU.
[IpyXMHHBIM MasATHUK. MaTremMaTM4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBpareHue sHEpruu NIpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJieOaHUS B
UJCATbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHWYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyKIeHHbIE MEXaHUYECKUE
kosneOanus. PezoHanc. BeIHyK€HHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

IlepemenHblii  TOK. CUHYCOMAQIbHBI TEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPIUH. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJACTBE AEKTpodHepruu. KynbTypa
VICIIOJIb30BAaHUS JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MMEPEMEHHOTO TOKA, JUHUHU DJIEKTpOIepeay.

Llemoncmpayuu

UccnenoBanue napameTpoB KoJjeOaTeNbHOM CUCTEMbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxaromux KojieOaHHM.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6monenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHuUs.

OcumnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocCienOBaTEIbHOM COEAUHEHUM PE3UCTOpa, KATYIIKH
WHJIYKTHUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUYU AJIEKTPOIEpPEaaUuH.

Vuenuueckuii sxcnepumenm, rabopamoptule pabomol

Uccnenosanue 3aBUCUMOCTH MEpUOJa MAJIBIX KOJieOaHUM Tpy3a Ha HUTU OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBanre NEpeMEHHOr0 TOKa B IEMM W3 IOCJIEJA0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHuUmMHble 60IHb

Mexannueckue BOJHBI, ycioBusi pacmpoctpanenus. llepuoa. CxopocTb
pacnupocTpaHEHHsi MW JJIMHA BOJHBL. [lomepeuHble W MPOJIOJIBHBIE BOJIHBI.
WNuTtepdepentus u audpaxiiys MEXaHUISCKAX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIYUYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHol BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpak€HUE, MPeIOMJICHHUE, MOoJspu3anus, nudpaxuus,
unrepdepennus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHUEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMIIBI paIUOCBA3U U TENEBUACHUA. Pamnonokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpOMCTBA M MPAKTHUYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE WM MEAMIIMHE, pajaap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHA, TesegoH, CBYU-meus.

Llemoncmpayuu

OO6pa3oBaHue U PacIPOCTPAaHCHUE TTOTIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Konebiomieecs Teo Kak HICTOYHUK 3BYKa.

Habmronenune oTpakeHus U IPEITOMIICHUS MEXaHUUECKUX BOJIH.

Habntonenue untepdepennu u Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
YaCcTOTOH KOJICOAHHIA.



UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHue, nojaspusanus, udpakuus, uHTephepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHow cpexe. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxxkenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenoviieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Ler.

ColOuparompie W pacceuBaromue JuH3bL. ToHkKas JuH3a. DokycHoe
paccTosITHUE M ONTHYEcKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparomux U paccerBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. YBEJIUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOAEHUS MaKCHMyMOB M MHHUMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

HMudpakuusa cBera. JudpakimoHnHas pemérka. YCIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oToanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPAaHEHUE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTHueckue mpuodopskI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB U300paK€HUI B JTMH3AX.

Mogenu MUKpockomna, TEJIECKOIa.

Habntonenue unrepdepeHiinm ceera.

HaGnronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmonenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenne nokasareis nperoMiIeHNs CTEKIA.



UccnenoBanune cBOMCTB N300pakeHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cCIeNUAIBbHON TEOPHUH OTHOCHUTEILHOCTH
['panunpl  NPUMEHHMMOCTHM  KJIACCHYECKOM  MexaHuku.  llocTynaTel
CIIELMAIBHOM TEOPUM OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITEWHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKpAILCHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C SHEPrUEl U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIbl. DHEPTU
IIOKOS.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmul K8AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue DinmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dboTorddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XUMHYECKOE JEUCTBUE CBETA.

TexHuuecknue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
dboTogaTUMK, coTHEYHas 6baTtapes, CBETOANO/I.

Llemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeMIHEro GoTodddexra.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio o -4acTHII.
[Lmanerapnas mognens aroma. Ilocrynmarel bopa. M3nmyyeHne w morsonieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS PHEPrUM Ha JApyro. Buabl
criekTpoB. CIIEKTp YPOBHEU SHEPruu aToMa BOJIOPO/IaA.

BosnnoBelie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBO#M
JTyaJIu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3Ty4YECHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopna.
Onpenenenue QIMHBI BOJIHBI Ja3epa.
Habumoienue inHeRvaThIX CIIeKTPOB U3IIyYCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopusie pabomul
Habmronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJOKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paanoakTuBHOTO wu3imydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
Brnusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpblTUe  HpoTOHA W HeWTpoHa. HykioHHas  Mojens  sapa
['eitzenbepra—lBanenko. 3apsa sapa. MaccoBoe unciio siapa. M3orormsr.
Anwda-pacnan. DIIEeKTPOHHBIN u MO3UTPOHHBIN Oera-pacna.
I'amma-n3nyuenne. 3aKOH paJIuOAaKTUBHOIO pacnaja.
DHeprus CBs3M HYKJIOHOB B siape. SAnepubie cuibl. Jledext maccsr siapa.
Anepnsbie peakuuu. /leneHue u cUHTE3 AIEp.
Anepnsiit peaktop. Tepmosinepusiii cuHTe3. IIpoOGraemMbl U MEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
Mertobl HAOJIIOACHHS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.
dyHaamMeHTaabHbIe B3auMOJIeHCcTBUS. EquHCTBO pusnueckoil KapTUHBI MUPA.
TexHuyeckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHUE: JTI03UMETpP, Kamepa
Buiibcona, siepHblii peakTop, aToMHasi boM0a.
Jlemoncmpayuu
CuéTurK MOHUBHUPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sipKUe 3BE3MbI, IUIAHETHI, UX BUIAUMOE
JIBIDKCHHE.

ComnHeunas cucrema.

Connne. ConHeuyHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kjlacc —
CBETUMOCTB». 3BE3NbI TJIABHOW ITOCJICAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW TMOCJIEA0BATEIILHOCTA. BHYTpeHHEe CTpoeHue



3B&3/1. COBpEMEHHBIE MPEICTABICHUSI O MPOUCXOKIAECHUU U 3BoJoIuu ColHIa U
3BE31. DTanbl >KU3HU 3BE3I.

Mnineunsiit [lyte — nHama lNanaktuka. Ilonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE OBIPBI B sSApax
TaJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpmoro B3psiBa. PETMKTOBOE M3ITydEeHHE.

Macmrabnas ctpyktypa Beenennoit. MerarajgakTuka.

Hepeménnnlie npo0sieMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

Habntonenuss HeBOOPYXKEHHBIM TJ1a30M C HMCHOJb30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31sa CeBEpHOI0 MOJIYIIAPUS U IPKUE 3BE3/bI.

Ha6mronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O0o01maromiee NOBTOPEHUE

Ponp Qusmkn © acTpoHOMHH B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COILIMAJIbHOM M 3TUYECKOHN cepax NedaTebHOCTH YeI0BeKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KapTHHE MHUpPA, pOJib (PU3UIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUN O (PUINYECKON KapTHHE MHpPA, MECTO
(bu3UYECKON KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MexnpeaMeTHbie CBA3U

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBIsSEeTCs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OuMoJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPaBHECHHUH, TPUTOHOMETPUUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
POU3BOHBIE DBJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYTrOJbHUKOB,
ONpeIeNICHHE TUIOAU TIIOCKUX (Uryp u o0bEMa Tel.

buonoecusa: »nekTpuueckue SBICHUS B JKUBOW MpUpOJE, KoyeOaTeabHbIE
JIBWKEHUS B )KUBOW MPUPOJE, ONTUUECKUE SIBIICHUS B KUBOM MPUPOJIE, IEUCTBHUE
paaranyy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJINYECKAsI CTPYKTypa TBEPIBIX
Ted, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUTMUYECKOW PEIMETKH, CHEKTPAIbHBIN
aHajus.



leoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJICKa3aHUE 3eMJICTPSICCHUH.

Texnonocua: JAHUM DJIEKTPONEpENad, TE€HEPAaTOp NEPEMEHHOIO TOKa,
AJEKTPOABUTATENb, WHAYKUHWOHHAS I€Yb, pajap, PaauONpUEMHUK, TEIEBU30D,
antenHa, tenedon, CBY-meub, MpOEKIIMOHHBIM ammapaTr, BOJOKOHHAs 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 TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACHIMPEHUE KU3HEHHOIO
ONbITA U OMNbITA JIESITEIBHOCTH B MPOLECCE pPean3ali OCHOBHBIX HAIlPaBJICHUN
BOCMUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOM MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKMX T'YMAaHUCTUYECKUX W
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECax TIPa)KJaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYTPABJICHUU B 00pPa30BaTEIIbHOM 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 CBSA3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

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

6) 3K0J10rH4eCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJIOTHUECKOM KYJIbTYphI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MpobIieM;

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

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKONM HampaBJIECHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOpPMUPOBAHHOCTh 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:
CaMOCTOSITeTbHO  (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 B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBarTe/IbCKHe AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHUSMM U METOAAMHU
duznyecKoil HayKu;



BJa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITeNbHOCTH
B 00J1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp)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 aKTyaJlM3UpoOBaTh 3ajaauy,
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 3HAaHUA MO (QU3MKE B MPAKTUUYECKYI0 00JacTb
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IyCKaIOIINE albTepHATUBHBIC PELLICHUSI.

PabGora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH IOJIy4eHUs MHGOpMalUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJIM3,
CUCTEMATHU3allMI0 M HHTEpIpeTanuio MHOOPMALUUA Pa3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHNUS;

OLICHUBAThH JJOCTOBEPHOCTh MHPOPMAIIHH;

UCIOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3aja4y ¢ COONIOIGHHEM TpeOOBaHUM HPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH,
TUTHUEHBI, PECypcocOepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOr0 COAEpPKaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM HazHaueHMsI HHPOPMALUHU U LEJIEBON 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 WHANBUIYATLHON
paboThI;

BEIOWPAaTh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C yd4éTOM OOmMUX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0TO WieHa KOJIUICKTHBA,;

NpUHUMATh IEIA  COBMECTHOW  JEATEIhHOCTH, OpPraHW30BBIBATH U
KOOPAWHHUPOBATHh JIEHCTBUS TO €€ IOCTHIKCHHIO: COCTAaBJIATHh IUIAH JICWCTBUH,
pactpenenaTh PO ¢ Yy4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3YJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOrO yYaCTHHKAa KOMAaHIbI B
o0Iuii pe3yNbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJIATh TMO3WTHBHOE CTPATETHYECKOE IIOBEJCHWE B Pa3IUYHBIX
CUTYaIUIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiicTBUSA
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KAUE€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 MPEANIOUTCHUMH;

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  pediieKCHMH 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;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TMPU aHAIW3E pe3yIbTaTOB
NEeSTENbHOCTH;

PUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYruX IMpU aHallM3e pe3yJIbTaToB
JeSITeIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

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

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETYJINPOBAHUS, BKIIIOYAIONIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJalTUPOBAThC K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpEMJICHUE K JIOCTHXKCHHUIO LETU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATIBFHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €ro TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO U 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:

JEMOHCTPHUPOBATh Ha IMPUMEpax pojb U MeCTO (U3MKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, HHEpIIMAJbHAs 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, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



NIEKTPOAVHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE [0 OKPY)KHOCTHU, HHEpLHs,
B3aumojelicTeue Ten, auddys3us, OpOYHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEMIOBOE
paBHOBECHE, HCIIAPEHME, KOHICHCALMs, IUIaBJICHUE, KPUCTAJUIM3ALUs, 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
paboTa, MexaHMYecKas MOIIHOCTb, MpPH OMNHCAHUM NPABUIBHO TPAKTOBAThH
(Gu3MUEeCKUl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS M €IUHMHIIbI,
HaXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJMYMHAMU;

ONMUCBHIBATh M3YyYECHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Yysl (DU3MYECKUE BEIIMYMHBI: JaBJCHUE Tra3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAS DHEPIUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTHYHAsS
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 OOO3HAUYECHMUsS] M EIUHUIIbI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIMUHMHY C APYTHMH BEJIMYNHAMH;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI U IIPUHLIMIBL: 3aKOH BCEMUPHOro Tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAHEHHMS MEXAHUYECKOW DJHEPTHM, 3aKOH COXPAHEHHsS HMITYJIbCa,
INPUHLHAI CYNEPNO3ULINNA CWI, NPHUHIMUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCY€TAa, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPTUH TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
a0COJIIOTHON TeMIepaTypou, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHS X OE30MACHOTO HCIIONH30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBINOJHATh 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 (PM3MUECKUX BEIUYHH, 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 y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IPOEKTHOM
JESITeIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS,

pemiatb pacy€THble 3aJa4d 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 OLIEHUBATH PEaIbHOCTh
MOJTy4YE€HHOTO 3HaUYCHUs (PU3MUECKON BEIUYUHBL;

pelIaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
IETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCCKHE SIBICHUS,

UCIOJb30BaTh  IPU  pPELIEHUM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U MPEJCTABJICHUS y4eOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3TMYHBIX UICTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

IPUBOJUTH IPUMEPHI BKJIJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWs MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 0€30MacCHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbsSI U COOJIOJIEHUS 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 (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHBIA UCTOUYHUK CBETA, SJICPHAS
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sjpa MpU pPEIIeHUuU (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, DJICKTPOMAarHUTHas WHAYKUUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJNApU3alUs CBETa, JUCIEPCUs CBETa,
dboTornekTpuueckuil 3gdext (potoaddexT), cCBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

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

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

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



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOTypaciaia, SHEPTHs CBsI3U
QTOMHBIX SiJIep, MpPU OINHUCAHUHM TMPAaBWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3ZBIBAIOLIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaJlIEIbHOIO
COCIMHEHMsI TMPOBOJHUKOB, 3akoH Jlkoyns—JIeHra, 3aKOH S3JIEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OMWHINTeHHa st doTtodrddexra,
3aKOH COXPAHEHUs JHEPryuU, 3aKOH COXPAHEHUs] UMITYJIbCa, 3aKOH COXPaHEHUS
AJIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nmoctyiaTtel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpy 3TOM Pa3indaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O0OJIACTH)
IPUMEHUMOCTH;

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

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

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIECNOBAHUIO (DU3UYECKUX SIBJICHUN W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPHU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO 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: MPHU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJE TaOIUIl U
rpadMKoOB, J€JIaTh BHIBOABI 10 PE3yIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIIECIOBAaHUMN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON W MPOEKTHOM
NESTENLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOTO
000py0BaHU4,

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIEThIO,
UCTIONB3Ys (GU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOMMBIC IS e€ PEIIeHUs, MPOBOIUTH PAcUEThl M OIICHUBATH PEajbHOCTh
MOJIyYEHHOT0 3HaYCHUs (PU3HMUCCKON BEIIMUUHBL,

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

UCIOJIb30BaTh  TPU  PEHICHMM  y4eOHBIX  3aJa4  COBPEMCHHbBIC
UH(POPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETALINN
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 IMOBCEIHEBHOM
KU3HU;

IPHUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPY)KAMOIIETO0 MHpAa, B Pa3BUTHE
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 CHUTYyaIlMsX, aJcKBATHO OLCHUBATH
BKJIaJ] KQ)KJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBACMON TTPOOJIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB (uudposBbie)
Konrpoabusie | IIpakTuyeckue
I/l | H TeM NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUA
L1 ®u3nKa U METOIbl HAYYHOT O ) bubmuorexa [JOK
' MO3HAHUS https://m.eds00.ru/7f41b{72
Hroro no pazneny 2
Pa3nea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHENATIE https://m.edsoo.ru/7f41bf72
bubmorexa [JOK
2.2
Hunamika ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpPAHEHUS B 6 1 1 bubnuoreka [JOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Paznea 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI
3.1 MOJIEKYJIIPHO-KHHETHUECKOM 9 1 bubmmorexa [IOK
' yp https://m.edsoo.ru/7f41bf72
TEOpUn
bu6mmorexa [IOK
3.2 @) 10 1
CHOBB TCPMOHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS 5 bubnuorexa [IOK

BemecTtBa. ®a3oBLie

https://m.edsoo.ru/7141bf72
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TIePEXOIBI

Wroro no pasaeny 24
Paznen 4. DJIEKTPO/IMHAMMKA
bu6mmoreka [IOK
4.1 Snextpocrariia 10 https://m.edsoo.ru/7f41bf72
TlocTostHHEBII
4.2 JIEKTPUUYECKU TOK. TOKU B 12 Bubmaorexa LJOK
' p ) https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpelax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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11 KITACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB (undposbie)
Kourpoasbnbie | IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznea 1. QJJIEKTPOJINHAMMUKA
MarsuTHog€ II0JI€. Bu6 110K
nOIMOTEKA
1.1 6] 11 1 3
JICKTPOMArHHTHAA https://m.edsoo.ru/7f41¢97¢c
WHIYKIUSA
Hroro no pazneny 11
Paznen 2. KOJTIEBAHUS 1 BOJIHbI
Mexanndeckue 1
2.1 3JIEKTPOMATrHUTHEIC 9 1 bubmmorera [IOK
' p https://m.edsoo.ru/7f41c97¢
KoJieOaHMs
29 MexaHHYeCKHE U 5 | bubmunoreka LIOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmorekxa [IOK
2.3 Ontuia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIMaIbLHOM 4 1 bubnuorexa [JOK
' TEOPUU OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 OneMeHThl KBAaHTOBOM 6 bu6mmoreka [IOK
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OIITUKH https://m.edsoo.ru/7f41c¢97c¢
bu6mmoreka [JOK
4.2 4
Crpocrue atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOC JIAIPO https://m.edsoo.ru/7f41c¢97c¢
Hroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNeMEeHThI aCTPOHOMUU U 7 1 bu6nuoreka [JOK
' acTpOPU3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 7

Pa3nen 6. OBOBIIIAIOHIEE IOBTOPEHUE

Oo6o6maromee bu6mmoreka [IOK
6.1 4
IIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [IPOTPAMME
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