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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HANpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pPe3yJbTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YNbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM 00yUYeHUs;

e cojepkaHue yueOHoro nmpenamera « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenelnsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHBIA METOJI IO3HAHMSI IPY BHITIOJIHEHUH UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOTIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUEecKue TeopuH ((PopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B IporpamMme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUx padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBIACTCS YYaCTHUKAMHU
o0pa30BaTeNLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW IUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3UYECKON MOAENU Mg CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKY Ha YPOBHE CpEHEro 0011Iero 00pa3oBaHus JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0O0OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHHUS MJOJKHBI OBITh TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYaromMXCsi K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7a4d B

mporiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (PM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTUS YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabOpaTOPHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIWMBUIYaJbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpPMUPOBAHWU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMEelICHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwkeHwe. [[BuKeHWE  MarepualibHOM TOYKHA MO
OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus, kauenust). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenne aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas JHEPIUs YIIPYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWUYECKOW DHEPTUur
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbeiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ae/IbHAsT TEIIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTUMOCTh MTPOIIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanuss SHEpPrUM B TEIUIOBBIX MamuHax. Ko3(p@uIMeHT Mmoie3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarusl. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJbHasl TerioTa miasneHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIlleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHslil 3eKTpUUYeCcKuid 3apsii.
Onextpuyeckoe mnosie. Hanpsoxk€HHOCTH 3yeKTpuueckoro nois. [IpuHuun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B IJIEKTPOCTATHUECKOM IIOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomympoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TabBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KopoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyenue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runmores3a, (Qu3nyeckas BEJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NUHUNA MarHUTHOW
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BHokKeHUE 3apsiKEHHOM YacTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
WHIYKIUHU. OJIEKTPOJABIXKYINAA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepuona, wactora, amrumryga u (aza xoseOaHUU.
[IpyvHHBIN MassTHUK. MaremMaTu4eCKul MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarouUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. Pezonanc. BeIHYKI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

HaGnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peroMIICHUE, ONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomue u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[ToydyeHue cexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl



N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotordpdekra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs Anpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3Iy4yeHHUs.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. JleneHue U CUHTES slIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKN. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobp1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTUll (10 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. Conneunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
raJakTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHWH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO00US TPEYTOJIbLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsT CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIo TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, panap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npenmera «Dusukay NTOIKHbBI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alMi OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKU O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpPECaxX TIPa)xIaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICNICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNN JeATeIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJaMHU
buznueckoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3UYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (QHU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/Ie€Th HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHE Ha YpoKax (U3MKM U BO BHE-YPOUHOMU
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIB30BATh MPEUMYIECTBA KOMAaHAHOW WM MHAUBUIAYAIBHOU
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHHKAa KOMAHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlu, BEIOOpa BEPHOTO
pEIICHHS,;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallu3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX TMpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no (¢u3MKe IS YPOBHS CPEAHEro OOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUICHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, IpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
OMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOUAIOIICH CTPEMJICHUE K JTOCTHKCHUIO LEITH U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij MPU pelieHn: (PU3nIecKux 3ajad;



pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS Ta3a MIPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, UCMOJb3Yysl (DU3NUYECKUE BEJIUYUHBI:
KOOpAMHATa, NyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEeXaHHuecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWW NPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DM3UYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCTOJIB3YEMbIX BEIUYUH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUST (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHMsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTUM TEIJIOBOTO JBUXKEHUSI MOJIEKYII C
a0COJIFOTHOIN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
ANEKTPUUECKOro 3apsifga, 3akoH KylloHa, MpU 3TOM pa3iuyaTh CIOBECHYIO



(GbOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMIPSIMBIX W KOCBEHHBIX H3MEPCHHM, MPU ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
3TOM BBIOHMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCykJCHUW C OMOpON Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paILEHUH C MPUOOPAMHU U TEXHUYECKUMU



YCTPONCTBAMH, JJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBAaTh paldOTy TPYIIIBI, pPAIMOHAIBHO pPACHpeAcNsaTh O0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIMUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (UBMUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, SAECpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUMCS 3apsiji, JIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

ONMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPAa3NUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCIMOB3YSd (PU3NUECKHUE BEIWYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NUECKHMA
CMBICIT HWCIIOJB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIILI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypacnaaa, SHEPTus CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH TPSMOJUHEHMHOTO PacpoCTpaHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUSI MAacCOBOIO 4ucia, nocrynarsl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JlopeHna;

CTPOMTh W OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIICOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady HW THIOTE3y Yy4eOHOro SKCIEepUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M HCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/layu



BEIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (PU3MUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PAaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MTOMCKA, CTPYKTYPUPOBAHHS, HHTCPIPETAIH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3indyaTh YCIOBUS UX O€30MaCHOTO UCIOJb30BAaHUS B IOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCCIHCBHOW JKU3HU
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBINOJHCHHEM pPa3jIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PANUOHAIBHO PpaCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CUTYAIIHsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®du3nKa 1 METOJIbI HAYYHOTO TO3HAHUS 2 0 0 https://m.edsoo.ru/7FA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnoreka [JOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 0 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHn4yecKkne U dJIEKTPOMarHUTHHIS 5 1 0 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24
Pazznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 0 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 httos://m.edsoo.ru/7fALc97c
4.2 Crpoenue aToma 4 0 0 bubnuoreka [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 7 ng:;;f;igﬁ}; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aogﬁﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTe€nbCcTBO
«IIpocsemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«IIpocsemieHue»

» ®uzuka, 11 kmace/ Msxkumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIecTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

[Iporpammel o ¢pusnke

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tporpamma xypca ¢puszuku ais 10—11 kmaccos. bazoBblii ypoBeHb (aBTOP
MsikuiieB)

YMK «®uzuka. 10 kinacc. bazoBblil ypOBEHb»

1. ®usuka. 10 kiacc. ba3oBbiil ypoBeHb. YUE€OHHUK C DJIEKTPOHHBIM
puiIoKeHueM (aBTop Msikuiies).

2. ®usuka. 10 knacce. ba3oBwiil ypoBeHb. MeToAMUECKOE TOCOOHE

3. ®uszuka. 10—11 knaccel. ba3oBelil ypoBenb. TeTpaas 1 1abopaTOPHBIX

paborT .



4. ®usuka. 10—11 xnaccel. ba3zoBelil ypoBeHb. KommuiekT TeTpaaeit 1uis
KOHTPOJBHBIX paboT

5. ®usuka. 10 knace. lugakTuaeckue KapTouKu-3a1anus (aBTopsl M. A.
VYmaxkos, K. M. Yiiakos).

YMK «®Pusuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 kmacc. ba3oBbiil ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npuioxenueM (aBrop B. A. KackaHOB).

2. ®usuka. 11 knacc. ba3oslii ypoBeHb. MeToanueckoe nocodue (aBTop
MsikuiieB)

3. ®usuka. 10—11 xnaccel. bazoBsiit ypoBeHs. Terpaas asis 1abopaTOpHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

4. ®usuka. 10—11 kmaccel. ba3zoBeiii ypoBeHb. KoMIIIEKT TE€Tpaaen ais
KOHTPOJBHBIX padoT (aBTop WM. B. Urpsiion).

5. ®usuka. 11 kmace. lugaktudeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. YmakoB)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - cornuanbHas ceTh pabOTHUKOB 00Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.

3 http://festival.1september.ru/articles/ - ¢pecTuBanb nmegarornyeckux uiaeh

«OTKpPBITBIA YPOK».



4 http://www fizika.ru/ - caiit nns yuureneir GU3NKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuasl Mo GpusuKe.
6 www . ege .edu.ru - uapopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomwiekius LIOPoB
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