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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUM TIpernoJilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickon denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM 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 pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OIIPENEISAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojgaM oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKU — cUCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesisieT  XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBAHUE YMEHUU MPUMEHSTH
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qusnueckux Teopuid. Benymmm B Kypce sIBIsETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mnpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM HA ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUEeCKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (Ppuznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHUH, JUIsl OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-eSTENbHOCTHBIN TOJAX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIMHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE IPUMEHSITh N3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasjena Kypca, Tak U MHTETpUpPYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuWHeTa (M3HKU WM B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HeoOXoauMoe J1abopaTopHOoe O00OpYyIOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4aeMbIX  SIBIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyIOBaHME JI YYEHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBaHHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMILJICKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMHpoBaHHE WHTEpeca W CTPEMJICHHsS OOYJarOIIMXCSi K HAYYHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUH OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNW O poNM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 00pa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKOl MOJICNH, aJIeKBATHON YCIIOBUSM 33a]a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(GU3NYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuy UHGOPMAIIHH,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIETOBATEILCKOH,
TBOPYECKOH J1€ATEIBHOCTH.

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

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepedeHb JabopaTOpPHBIX U
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
mpoBeNeHusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3BI.
dusnyueckre 3aKOHBI U TCOpPUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBbIE W IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazeHrne. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BUKeHWE  MaTepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue ABMKEHHUS Tena, OpOIIEHHOTO MOJ YIJAOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHHU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHUS TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonst coxpaneHus é mexanuxe

NMnynbsc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHlManpHass SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHBlE W HEMOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C U3MEHEHHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJ.
3aKOH COXpPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekys. KonnyecTso Bemecrsa. [loctosinnas Asoranpo.

TennoBoe paBHoBecue. Temrmeparypa u €€ uzmepenue. lllkama temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepmonuHamMuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJealbHOro  rasa. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBHIX MammHaxX. KoaddUImMeHT moae3Horo
nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT mojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tea IpH TeIionepeiaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TEMI0BOTO OagaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TaPOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTAIUTMYECKOTO BEIlIeCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYeCKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

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

DJIeKTPOJBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JHO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, Qu3myeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JUCCOLMALINS,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTaTelb BHYTPEHHEIO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArPEBATENbHBIC puOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marnuTHOM wuHAYKOuMH. [IpyHmmMn cynepno3unuun
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonericTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHoKeHUE 3apsHKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMHA. IlOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJIEKTPOABMXKYyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO MOJISI KATYILIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JIE.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUTATEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarlux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepeIay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBoCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHius. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yYCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, OJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbld HICTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzaiuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

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

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.
OTtkpoiThe U uccaeaoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordexra. YpaBuenue DunmTeitHa 1t hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHruecKue YyCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPTHH Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypPOBHEW SHEPTUH aToMa BOJOPOA.

BosHoBBIE cBOMCTBA yacTul. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuio  cocTasa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
BnusHue pagoakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCIIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOoMCTBAa U MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB YacTUIL (110 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCyliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I1€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Duznkay AOIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBA, PAaCUIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATE€IbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UCHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIEHUs,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero Gpusnveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATCIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJIaMHU
busznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3UYECKOTO COJCp>KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIs J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTphl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nunpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaIUU (PU3NUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaju3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU PA3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONB30BaTh  CpeACcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcOoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHuKAaTHBHBIE YHHBePcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILIECTBIISATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallUH M  CMAr4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBI,
OpPUTMHAJIBLHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYULIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATH MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMPATh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTOB LEISIM;

BJa/JeTh HAaBBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEJIH H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIFOYAIOIIEH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWHU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TENO,
UJCAIBHBIN I'a3, MOJEIU CTPOCHMS Ia30B, KUJAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEelICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABIICHUE, KPUCTAIUIN3ALMs, KUIICHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B H30mponeccax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KEHHE, HCIOJb3Yysl (DU3NUYECKHE BEJIIUMYMHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl dHEPrusi XaOTUUYECKOIO JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUNHAM;

OTIMCHIBATh U3YUYECHHBIC JIEKTPUUECCKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUYECKUE BEIUUYUHBI: DJICKTPUUECKUMN 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIUAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, MX OOO3HAYCHMS] W €IUHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MIPUHUHUIBL: 3aKOH BCceMUpPHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMUA CHUJI, IMPUHIMII PABHOIPABUS WHEPLHUAIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUM TEIUIOBOIO JBUKEHUS MOJEKYJ C
a0COJIFOTHOIN TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsna, 3akoH Kyiona, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PHU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PAaCCYXJCHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCeCKHE ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALINN
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIyIaeMyto HH(POPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIA IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKH: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuuss U TMOJApU3aLMs CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsAd (U3UYECKUE BEITHYMHBI:
ANIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CUila, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsil U cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS U MPOLECCHl, HCIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3YeMBIX BEJMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUSI SHEPIUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHUA
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHUS MAcCOBOrO 4ucia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, OO0JIaCTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIS IPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh AKCIEPUMEHTHI MO MCCIECAOBAHUI0 (DU3NYECKUX SBJICHUU U
MPOLIECCOB € HCMHOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUI: TPU 3TOM
dbopmynupoBath MpoblieMy/3amadyy MW TUIOTE3y Y4eOHOTO AKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIHI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (HUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOMI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKON W MPOECKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BEIOMPATHh (PU3UYECKYI0 MOJCIHb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCykJCHUW C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBICHUS y4€OHOW W HAyYHO-TIOMYJISIPHON MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyt0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallUH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 370POBbsSl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYXKAOIIEH Cpeie;

paboTaTh B Tpymlme C BBHIMOJIHEHHEM pAa3JIUYHBIX COIUMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 o 2 1
W3HMKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS https://m.edsoo.ru/JEATbET2
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jpantka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
: OCHOBEI TepMOIHANITKH 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnutHoe nojue. DneKTpoMarHuTHas 11 ) 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 0 bubnmoreka [JOK
’ OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffsj?;j;?:;sigr(zﬁﬂlﬁk
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI
pecypcebl
dusznKa — HayKa O IIPUPOJIE.
1 Hayunble MeT(})’;[(BI HO?I?HEII)HI/I}I bubmorexa HOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Poins 1 MecTo du3uku B
OPMHUPOBAHUHU COBPEMEHHOM
2 Eap HOI;I KapTUHBI 1\/11)1/1 a, B 1 bubmmorexa HOK
i pv P, . https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU EATETbHOCTH JIFOJIEH.
BxonHas nuarsocTtuka.
MexaHn4eckoe ABUKEHHUE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO bu6mmoreka [IOK
nerxkenud. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsMONIMHENHHOE bubnuoreka [IOK
JBMKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHENHOE bubmuoreka [IOK
JBUKCHHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOoaHoe majeHue. Y CKopeHue bu6mmorexa [IOK
CBOOOJTHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

. bubmuorexa [JOK

7 JIBrKeHre MaTeprualbHON TOYKH 10

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




[Tpuniun otHocuTenbHOCTH ["anumnes.

Touku. Teopema 00 M3MEHEHUH
KUHETUYECKOW SHEPTUH

8 HWueprpanbHble CHCTEMBI OTCUETA bubmorexa LOK
pit . ' https://m.edsoo.ru/ff0c3be8
IlepBeb1it 3ak0oH HproToHA
Macca Tena. Cuina. [Ipuniun
9 CYIIEPITO3UIMH CHII. BTOpOii 3aK0OH bubmorexa LOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproToHa my1st MarepuaabHON TOUKH

10 Tperuii 3akoH HerotoHa i bubnnorexa [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHoOro taroreHus. Cumna

11 TspkecTr. IlepBas kocMuyeckas bubmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tea https://m.edsoo.ru/ffOc3el8
Cwuia tpenus. KoadbuimenT tpeHus.

13 Cuna czn OTI/IBneI({bI/Iq:I apu ,Z[BI/IE(@HI/II/I bubnmorera [TOK

P p https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WJIH Ta3e
[TocTynarensHOE U BpaliareabHOE

14 JBIKEHUE a0COIOTHO TBEPIOTO Tela. bu6mmoreka [IOK
MowmenT cunbl. [Imedo cunel. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeNa
NMnynsc MmaTepuaibHOW TOYKH,

15 CHUCTEMbI MaTE€PUAIbHBIX TOUEK. bubmuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHIJIEL.

16 Kunerndeckast sHeprusi MarepuaibHON bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502




17

HOTeHHI/IaHBHaﬂ SHEpPIus.

[MoTeHuManbHast SHEPTHS YIPYTO
ne(GOopMUPOBAHHOHN MPYKUHBI.
[ToreHumanpHas SHEPrHst TeIa BOIU3U

MMOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

HOTCHHI/I&J’IBHBIC 1 HCIIOTCHI U AJIBbHBIC

cuiibl. CBsA3b paboTHI

HEMMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeEXaHU4YECKOU OHEPIUuU CUCTEMBI TCII.
3aKOH COXpaHEHUSI MEXaHUYECKOM

OQHCPIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «Vcciienopanue
CBs3H1 pa6OTI>I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
MIPUMEpPE PACTHKEHUS PE3UHOBOTO

KryTa»

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

20

21

22

23

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI

COXPAaHCHUS B MEXAaHHUKCE)

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHYECKOM Teopuu. bpoyHoBCcKoe

neuxenue. Auddysus
XapakTtep JBUKEHUS U

B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu CTPOCHUA Ira30B, JKUIKOCTEH U

TBEPABIX TN

Macca monekyin. KonuuectBo
Bemtectra. [locTositHHas ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

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

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




TennoBoe paBHOBecue. Temneparypa u

24 e¢ uamepenue. lllkana Temnepar bubmorexa HOK
P ' patyb https://m.edsoo.ru/
Henscus
)5 WUneanpusrii raz 8 MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMIepaTypa Kak Mepa
26 CpeaHEN KHUHETUYECKON SHEPTUU bubnuorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
bu6mmoreka [IOK
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1
https://m.edsoo.ru/
Jlaboparopuas padota «lcciienoBanue
28 3aBUCHMOCTH MEXY IlapamMeTpaMu bubmmorera [JOK
y map P https://m.edsoo.ru/
COCTOSIHMSI pa3pEKEHHOI0 ra3ay
79 N3omporneccsl B ueaqbHOM raze u ux bubnuoreka [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crroco0nI e€ m3meHenns. KoanuecTBo bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHSI OJJTHOATOMHOTO HUJICATFHOTO
rasza
31 Bunn Temmonepenauu bubmnorexa LIOK
pelt https://m.edsoo.ru/ff0c5¢36
VnenbpHas TEIIOEMKOCTD BEIIIECTBA.
bubmuorexa [JOK
32 KonnuecTBo TemioTs! npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AauabaTHBINA MPoIIece
. bubnmoreka [JOK
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO

https://m.edsoo.ru/ffOcSefc




IIPUMEHCHUEC K U30IIponeccamM

Heo6paTumocTs nporeccoB B

bubmuoreka [JOK

34 e.B i
HPHPOAE. BTOPOH SaKOH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU

35 [Tpunun nevicreus u KII/ TenmoBoi bubnuorexa [JOK
MAaIlIMHBI https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK

36 Kapno u ero KII
Huior Kaprio w er A https://m.edsoo.ru/

37 DKOJIOTUYECKHE MTPOOTIEMBI bubnnoreka [JOK
TEIJIOOHEPTETUKU https://m.edsoo.ru/

18 O6o06maromuit ypok «MosekyispHas bubnnorexa [HOK
¢uzuka. OCHOBBI TEPMOIMHAMHUKIY https://m.edsoo.ru/ff0c6938
[TpoBepounas paboTa 1o Teme

39 «Monexkymnspras ¢puszrka. OCHOBBI bubmorexa HOK

yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS M OTHOCUTENbHAS

41 BJIAJXHOCTh BO3/1yXa. HachIleHHBbIN bubmmorexa LOK

AyXa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannnueckue u

42 amopdHbIe Tena. AHU30TPONIHS bubnnorexka [JOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.

43 VY nenbHas TemioTa MiaBiIeHUs bubmmorexa [TOK

8 ' https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHEHHE TEIJIOBOTO OajlaHca bubnuorexa [JOK




https://m.edsoo.ru/ff0c6820

DJeKTpU3aLus Tea. DICKTPUIECKUI

45 3aps. JIBa BUa JIEKTPUUECKUX bubmmorexa [TOK
AR s P https://m.edsoo.ru/ff0c6bce
3aps/i0B
[IpoBOAHMKY, TUINEKTPUKU U
46 ns)n OBOJHUKHU 3aK§H COXpaHEHUsI bubmorexa HOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bce
ANEKTPUYECKOTO 3apsaa
BsaumogeiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHblii 37€KTpUYECKUI bubmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6eced
3apsn
Harpssx€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepno3unuun bubnnorexa [HOK
ANEKTPUYECKUX MoseH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabota cui anexkTpocTaTHueckoro
49 nons. [lorenuman. PazHocts bubmmorexa [TOK
’ e https://m.edsoo.ru/ff0c600
MMOTEHIUAJIOB
[IpoBOIHMKYN U AUDIIEKTPUKH B
50 3J'Ip€KT OCTaTUYECKOM nol?w bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTD
bubmuorexa [JOK
51 OnexrpoémkocTs. KonaeHcaro
JICKTPOCMKOCTD HIACHCATOP https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh TIIOCKOTO
57 KOHJIEHCATOpa. DHEprus 3apsHKEHHOTO bubmuoreka [IOK
KOHJIEHCcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparophas pabota "M3mepenue bubnuorexa [IOK

AIEKTPOEMKOCTH KOHAEHcaTopa"

https://m.edsoo.ru/




[IpunIUn nelcTBUSA U NPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMMMPOBATHLHOTO

bu6mmoreka [IOK

54 arrapara, CTpyuHOro npuHTepa.
pata, CIpy p P https://m.edsoo.ru/
DNeKTpocTaTUUeCKas 3allluTa.
3azeMiIeHHE AIIEKTPONPUOOPOB
DIJIEKTPUUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
bubmuoreka [JOK
55 Cuna toka. Hanpsbxenue.
https://m.edsoo.ru/
Conporusnenue. 3akon Oma 1ist
y4acTKa [enu
[TocnenoBarenpHOE, TapaIEIBLHOE,
CMEIIaHHOE COEMHEHNE
56 poBoAHUKOB. JlaboparopHas paboTa 0.5 bubmmorexa LOK
P ) paToprasi p ' https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY
57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnunoreka [JOK
Toka. 3akoH Jlxoyns-Jlenmna https://m.edsoo.ru/ff0c7838
3axon OMa 71 OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
bu6mmoreka [JOK
58 3aMblkaHue. JJaboparopHas pabora 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne 3/1C nctounnka Toka u
€r0 BHYTPEHHETO COTPOTUBIICHHUS
DJEeKTpOHHAs TPOBOJUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
bubmuorexa [JOK
59 CONMPOTHUBIICHUS METAJIIIOB OT
https://m.edsoo.ru/
TeMieparypbl. CBEpXIPOBOIUMOCTh
60 DNEKTPUYECKUI TOK B BaKyyMe. bubnmoreka [JOK

CBoliCTBa 2EKTPOHHBIX ITY4YKOB

https://m.edsoo.ru/




[TomynpoBOAHUKH, UX COOCTBEHHAS U

61 IIpUMeCHast MpoBoAUMOCTh. CBOMCTBa | bubnuorexa [IOK
p—n-niepexona. I1omynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopsI
DJIEKTPUYECKUN TOK B paCTBOpAX U

& paciuiaBax 3JICKTPOJIMTOB. | bubnunoreka [HOK
DNEKTPONIUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru/ffOc82ba
DneKTpoan3
DNEeKTpUYECKHl TOK B raszax.

63 CamocTosTenbHbIN U | bubnnoreka [JOK
HECaAMOCTOATEIIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue mprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnoreka [JOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ffOc86fc
6e30macHOCTH

65 O6o0maromuii ypok | bubnuotexa [JOK
«DNEeKTPOIMHAMMKA» https://m.edsoo.ru/ff0c88be
Wrorosas koHTpoJsibHas paboTa

66 /Bcepoccuiickast mpoBepoyHasi paboTa | bubnuotexa [JOK
IIpH NMPOBEICHNHU Ha OyMa’kHOM https://m.edsoo.ru/ffOc8a8a
HOCHTETIE

67 PesepsHrlit ypok. [IpoBepounas 1 bubmuoreka [IOK
pabora o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maronuii ypok | bubmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBIIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
[TocTostHHBIE MATHUTHI U X

| B3auMoOJicicTBUe. MarHUTHOE MOJIE. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTena. | | bubmmoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM. BXo/Has nuarnocTuka.

3 JlaGopaTtopHast pabora «3yuenue | | bubnmnorexa [JOK
MAarHuTHOTO IOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | bubmuoreka [IOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA
5 JBHKYIYIOCS 3apSKEHHYIO YaCTHI] 1 bubmorexa HOK
yHyIo P Y Y https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopenia
DneKkTpoMarHuTHas UHAYKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIuu. DJ(C ] bubmuoteka [IOK

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes

https://m.edsoo.ru/




JlaGopaTtopHnas pabota

ujearbHOM KoJieOaTeIbHOM KOHTYpE.

7 «HccnenoBanue sIBJICHUS bubnmnorexa LHOK
. https://m.edsoo.ru/ff0cal50
AJIIEKTPOMATHUTHON UHAYKITUN
NHunykTuBHOCTD. SIBIICHUE
g camouHaykiuu. IJ1C caMOMHAYKIIWH. bubmuorexa [IOK
DHeprusi MarHUTHOTO TOJISI KATYIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10J1€
TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
bubmuoreka [{OK
9 3JIEKTPOMArHUThl, JIEKTPOABUTATEb,
https://m.edsoo.ru/
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
10 Ob6o6maromuit ypok «MarautHoe Bu6moteka [JOK
noJie. JJIEKTPOMarHuTHasi MHIAYKLUS» https://m.edsoo.ru/ffOcab82
KonTposnbHas pabora pabora o reme
bubmmoreka IIOK
11 «MarnuTtHoe€ noJe.
https://m.edsoo.ru/ffOcad58
DNIeKTpOMarHuTHasT UHIYKITUS
CB00OOIHBIE MEXaHUUECKHE
KosneOaHus. 'apmoHnyeckue
12 KoJiebaHus. YpaBHEHUE bubmmorexa [TOK
7P . https://m.edsoo.ru/ffOcaf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparnienue snepruu
JlaGopaTtopHnas pabota
13 «HccnenoBanne 3aBUCHMOCTH bubmuoreka [{OK
Mepro/ia MajbIX KojeOaHui Tpy3a Ha https://m.edsoo.ru/
HUTH OT JJTAHBI HUTH U MaCChI TPy3a»
Konebarenbublil koHTYp. CBOOOJHBIE
bubnunorexa LIOK
14 3JICKTPOMAarHUTHBIE KOJICOaHMs B

https://m.edsoo.ru/ff0cb820




AmnHanorus MECXKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMU

®opmyna Tomcona. 3akoH

15 COXPAHEHUS SHEPTUH B UACATBHOM bubmmorexa [IOK
P P https://m.edsoo.ru/ff0ch9c4
K0J1e0aTEeIbHOM KOHTYpE
[Ipencrasienue o 3aTyxarImux
KosieOaHusX. BeIHYKICHHBIC
bubnunoreka LIOK
16 MexaHuuyeckue konebanus. Pesonanc.
https://m.edsoo.ru/ffOcbb86
BriHyX/1€HHBIE 37I€EKTPOMAarHUTHbBIE
KoJIeOaHus
[lepemennsiii Tok. CUHYyCOUJATbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
17 MEPEMEHHOTO TOKa. AMIUTUTYIHOE U bubmorexa [IOK
p ' e https://m.edsoo.ru/ff0cbd34
JIEHCTBYIONIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUs
Tpanchopmarop. [TpousBoacTso
’ bubmuorexa [JOK
18 nepeaayda u noTpedaeHue
. https://m.edsoo.ru/
3JIEKTPUYECKON IHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
19 IIPUMEHEHHUE JIEKTPUIECKOT0 3BOHKA, bubmmnoreka HOK
reHeparopa NepeMeHHOr0 TOKa, TUHUI https://m.edsoo.ru/ff0cc324
AJeKTpoIepeaayd
DKOJOTUYECKHUE PUCKH ITPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
bubnunorexa LIOK
20 Kynbrypa ncnons3oBanus
. https://m.edsoo.ru/
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM
KU3HU
)1 MexaHudeckre BOIHBI, YCIOBUS bubmmoreka [JOK

pacnpoctpanenus. [lepuoa. Ckopocthb

https://m.edsoo.ru/ffOcca54




pacinpoCTpaHCHUA U JJIMHA BOJIHBI.
HonepeqHHe 1 IPOAOJIbHBIC BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bubnunorexa LIOK

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIC BOJIHBI, X
23 CBOKCTBA U CKOpOCTh. [lIkana bubmmorexa [IOK
P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIBE paTuOCBI3U U
P P bubmuoreka [{OK
24 teneBuaeHus. Pa3zButue cpeacTs
https://m.edsoo.ru/
cBs3u. Paguonokanus
25 ITpoBepounas padora «Kosnebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpsimonuHENHHOE pacpoOCTpaHEHHE
26 CBpeTa B OJIHOPO HIZ)P'I cpe :pTO‘Ie‘{HHﬁ brbmmorexa [TOK
AHOPOTHOM CPEE. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 ceera. [loctpoenue n3o0pakeHnii B bubmorexa HOK
) P p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
[Tpenomnenue cera. [TomHoe
)3 BHYTpeHHee oTpakeHue. [IpenenpHblii bubmuoreka [IOK
YILOJI MOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopHas pabora «3mepenue bubmuorexa [JOK
[oKa3aTesist MPEJIOMIIEHUSI CTEKIIA» https://m.edsoo.ru/ffO0cd67a
JIunssl. [TocTpoenue n3odpakeHuil B
30 nuH3e. Popmysa TOHKOM JIMH3BI Bubnmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
31 JlaGopaTtopHnas pabota bubnuoteka [JOK




«Hccnenosanue cBONUCTB
MU300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro cBera. L[Bet. JJaboparopnas

https://m.edsoo.ru/

bubnunoreka LIOK

32
pabora «Habmonenne nucrnepcuu https://m.edsoo.ru/
CBETa»
13 WnTepdepennus ceera. Audpakius Bbu6moteka LIOK
cBera. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U yCTPOICTBA U bubnnorexa [JOK
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs https://m.edsoo.ru/
I'panuiibl npuMeHuMocCTH
36 KJIACCUYECKON MexaHuKu. [TocTynarel bubmmnoreka HOK
CIIeIMaJIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoteka IIOK
37 3ame/yIeHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PENSITUBUCTCKOM
33 yacTuilbl. CBSI3b MAaCChI C SHEPTUEH U bubnuotexa [JOK
HUMITYJIbCOM. DHEPTHUs IMOKOS https://m.edsoo.ru/ffOcfc68
[TpoBepounas pabora «OnrTuka.
. bubnuotexa [JOK
39 OCHOBBI CIEIIMAIBHON TEOPUHU
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyna [1nanka. Dueprus bubmuotexa [IOK

Y UMITYJIBC (JOTOHA

https://m.edsoo.ru/ffOcfel6




OTKpBITI/IC 1 UCCJIICOOBAHUC

bu6nmmoreka [IOK

41 otoa(ddexra. O A.T.
Porosdexra. Ombiret https://m.edsoo.ru/ffOctfcd
CroneroBa
3akonsl oTodhdekra. YpaBHeHue
42 OitHmTeiHa 11 porodddexra bubmorexa HOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodrddexra
Hasnenune ceera. OnwiTe [1. H.
43 JlebeneBa. XumMuueckoe AeHCTBUE bubmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCTpoucTBa U
44 [IPAKTUYECKOE IPUMEHEHUE! Bbu6moteka LIOK
¢doTorsteMeHT, POTONATIHK, https://m.edsoo.ru/
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenne 3amau no reMe «JI€MEHTEI bubnunorexa LIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONBITEI
46 Pesepdopna no paccesHuro o-4actu brbmmorexa [IOK
POOPA p - https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aToMa
bu6nunorexa LIOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenne n nornoiieHue (poTOHOB
48 I I/I};[qe €Xx0JIe aToMa C O H(()l;o OBHS bubmorexa LIOK
p pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroul. Buasl criekTpoB
BosmoBsle cBoiicTBa gacTuil. BoyHEI
49 ne bpoins. KopnyckynsapHo-BOIHOBOMR bu6muoreka [JOK
ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4Y€HUE
50 OTKpBITHE PATMOAKTUBHOCTH. OTBITHI bubnuotexa [JOK




51

52

Pesepdopaa no onpeneneHuio cocraa
PaAMOAKTUBHOIO U3JIYYCHHS

CgoiicTBa asbda-, 6era-, raMma-
u3nydyeHus. Bousaue
PaIMOaKTUBHOCTH HA )KUBBIC
OpTaHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacmajn. 'amma-u3nydenue

https://m.edsoo.ru/ff0d0fd2

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B SIIpE.
SInepHble peakuuu. SInepHbIN peakTop.
[TpoGnemMsbl, NepCHEeKTHUBBI,
JKOJIOTMYECKHUE aCIEKTHI SACPHON
SHEPIreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTalIbHbIE
B3auMoeHCcTBUA. EAUHCTBO
bu3nUYECKOi KapTHHBI MUPa»

Dranbl pa3BUTHS ACTPOHOMUH.
[pukiagHOe ¥ MUPOBO33PEHYECKOE
3Ha4YEHUE acTpoHOMUH. Buj 3BE31HOTO
Heba. Co3Be3ausi, ApKue 3BE3/bI,
[IJIAHETHI, UX BUJIUMOE JIBHIKEHUE.
ConHeynast cucreMa

Comnnue. ConHevHass aKTUBHOCT.
Wcrounuk sneprun ConHua u 3B€31

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

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

but6mmoreka [IOK
https://m.edsoo.ru/




3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI INIABHOU
II0CJIEI0OBATEIbHOCTU. BHYTpeHHEee

bu6nmoreka [IOK

37 ctpoenue 38€311. COBpeMEeHHbIE https://m.edsoo.ru/
MIPEICTABIICHUS O IPOUCXOKICHUH U
sBosonnu ConHia u 3BE311
Mieunsiii [Iyre — Hama ['anakTuka.

53 [Tonmoxenue u npmxenne ColrHIA B bubnuoreka [IOK
lanaktuke. I'anaktuku. YEpHbie ABIPHI https://m.edsoo.ru/
B fJIpax rajakTUK
Bcenennas. Pazberanue ranakTuk.

59 Teopus bosbmoro B3peIBa. bubnuoreka [IOK
PenukroBoe uznyuenue. https://m.edsoo.ru/
MeraranakTuka

60 Hepemiennsie mpo6ieMbl acTpOHOMUU bubmmorexa LIOK

https://m.edsoo.ru/

61 [TpoBepounas paboTa «21eMEHTbI bubmuoreka [IOK
ACTPOHOMHUU U aCTPOPUIUKI» https://m.edsoo.ru/
Ob6o6maromuit ypok. Poib puszuxu n
ACTPOHOMHUHU B SKOHOMUYECKOH,

2 TEXHOJIOTHYECCKOM, COIMAIBHON U bubnunorexa LIOK
ATUYECKOH chepax NesTeTbHOCTH https://m.edsoo.ru/
yenoBeka. liTorosas KoHTponbHas
paborTa.

O6o6maromuii ypok. Pons u Mmecto
63 (GU3UKU ¥ aCTPOHOMUH B bubmmorexa LIOK
. . https://m.edsoo.ru/
COBPEMEHHOM HAyYHOUW KapTHHE MUPA.
64 O6o6maromuii ypok. Ponb bu6muoreka [IOK

¢u3nueckoil Teopun B HOpMUPOBAHUU

https://m.edsoo.ru/




MIPEACTABICHHUH O (HU3UIECKOM
KapTUHE MHUpa

O6o06maromuii ypok. Mecto

65 buznyecKoil KapTUHBI MUpa B 0011IEM 1 bubmmoreka [JOK
psIAy COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/
HAy4YHbIX NPEJCTABICHUN O IPUPOJIE

66 PesepBHblil ypok. MaruutHoe nose. | Bbu6moteka LIOK
DJNIEKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIIeLUATILHON TEOpUHU 1 bubmorexa HOK

t p https://m.edsoo.ru/

OTHOCHUTEIbHOCTH
PesepBueiit ypok. KBantosas dusuka.

68 DJIeMEHTHI aCTPOHOMUU U 1 bubmorexa HOK

p https://m.edsoo.ru/ff0d1784
acTpopU3UKHI
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 10 knacc/T'enpenmretin. J1.O., bynarosa A.A., Kopaunses U.H.,
komkuHa A.B., O01iecTBO ¢ orpaHndeHHON 0TBeTCTBeHHOCTHIO "BHOM.
JlaGoparopus 3HaHUN.", AKITMOHEpHOE 00111ecTBO "3/1aTeNbCTBO
"IIpocBemienue".

®uzuka. 11 knace/I'ennenmreitn. JI.J., bynarosa A.A., Kopauibes 1.H.,
komkuHa A.B., O01iecTBO ¢ orpaHndeHHON 0TBeTCTBeHHOCTHIO "BHOM.
JlaGoparopus 3HaHUi.", AKIIMOHEpHOE 00111ecTBO "M3/1aTenbCcTBO
"[IpocBemenue".

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®dusuka 10 xkmace. Meroauueckoe nocooue/I'ennenmmreiin J1.O. u ap.,
OO611ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO "BITHOM"

®dusuka 11 knacc. Meroaudeckoe nmocooue/I'enaenmreiin J1.O. u ap.,
OO611ecTBO ¢ OrpaHMYCHHOM OTBETCTBEHHOCTHIO "BITHOM"

®uzuka 10 knacc. CaMocTosSITENbHBIE U KOHTPOJIbHBIE padoThl /Kupuk JILA.,
OO6mecTBO ¢ orpannueHHOM 0TBeTCTBeHHOCTHIO "MJIEKCA"

®uzuka 11 knacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE padoThl /Kupuk JILA.,
OO6mecTBO ¢ orpannueHHON 0TBeTCTBeHHOCThIO "NJIEKCA"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoreka IJOK
bu6mmoreka GLIOP
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